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Abstract

Determination of the injury profiles that characterise the sports and artistic disciplines
in which the body is the medium is essential to proper injury prevention. Although
many studies have been conducted in classical and contemporary dance in this re-
gard, there is very little research and consensus documents dealing with traditional
dances that establish individual and standards characteristics for all of them. For this
reason, the objective of this study was to ascertain the injury profiles of dancers of di-
fferent styles of traditional dancing, establishing differences and similarities between
them in terms of frequency, location, type and severity and risk factors. A systematic
review was performed in the Sport Discus, Medline, Cinahl, Scopus and Web of
Science databases. Seventeen (17) results were obtained, representing Irish dance,
flamenco, Belly dance, Indian dance, Turkish dance and Morris dance from Great
Britain. The results point to a high injury incidence, albeit with differences between
the styles. Injury location was also specific, although the lower extremities were parti-
cularly prevalent in all styles, except in the Belly dance, where lower back, sacral and
pelvic area injuries predominated.

Keyword: injuries, pain, dance, traditional dance, folk dance.
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Introduction
Dancing has always been inherent to human development
and to that of society, although its origins are somewhat
vague. It is considered the foremost form of art, with re-
ferences dating back to the prehistoric era. From abori-
ginal dances through to the introduction of dancing into
the culture of peoples such as Egypt, India or Greece,
dancing gradually branched out into different expressions
such as hunting expeditions, births, religious holidays,
through to its facet of pure entertainment (Markessinis,
1995). Art and its manifestations, such as dancing and
music, have evolved parallel to the development of so-
cieties and cultures. In this way, folk dancing may be
regarded as a product of a territory’s historical evolution.

Despite the broad variety of folk dances, studies rela-
ted to dancing focus mainly on classical, modern or con-
temporary dance, addressing topics such as performance,
biomechanics, didactics and health.

Movement is the cornerstone of dancing, and the me-
dium of expression is the dancer’s body, requiring stre-
nuous training that can lead to injury (Cardoso et al.,
2017). For this reason, one of the most important health
objectives is injury analysis. Abalo et al. (2013) state
that producing an injury and incidence profile must be
the point of departure for the proper injury prevention
in sport. Moreover, the studies that have been conducted
about injury incidence related to sports performance have
also been complemented by work addressing the recrea-
tional sports perspective (Garcia-Gonzélez et al. 2015).

The studies performed on injuries in classical dan-
ce or ballet point to a predominant location in the lower
extremities (Cardoso et al., 2017; Ekegren et al., 2014,
Leanderson et al., 2011), with the most frequent cause

Table 1
Search equations in the different databases

Traditional Dances and their Characteristic Injury Profiles. Systematic Review

being overuse (Ekegren et al., 2014; Leanderson et al.,
2011). Similarly, modern or contemporary dance injuries
are more frequently sustained to the foot and the ankle,
as well as the back (Shah et al., 2012).

For the above reasons, the objective of this review
was to establish the injury profiles of dancers of diffe-
rent styles of traditional dance, establishing differences
and similarities between them in terms of frequency, lo-
cation, type and severity of lesion and risk factors.

Methodology

The data collection process for this study involved a sys-
tematic review in the following databases: Sport Discus,
Medline, Cinahl Scopus and Web of Science (WoS). The
search was run in using the following descriptors from
Medical Subjects Headings (MeSH): “WOUNDS & in-
juries", "FOLK dancing" and “dancing” "Traditional
dance". To complete the search, the following keywords
were included: "injuries", “athletic injuries”, "pain",
"injury", "injured", “dance” and “traditional dance”
(Table 1).

Screening criteria were applied to all the articles
found. Scientific articles published in Spanish, English
and French were included and were applied as search fil-
ters. Any results from which a full text was not obtained,
did not match the topic of the study or were cases, case
series and reviews, were excluded. There was no time
limit. Moreover, in WoS the results were limited to three
categories in order to yield more precise results (Sports
Sciences, orthopedics, rehabilitation). (Figure 1).

Database Equation

Sport Discus

((DE "WOUNDS & injuries") OR "injuries" OR "pain" OR "injury" OR "injured") AND (Dance OR (DE
"FOLK dancing") OR "Traditional dance"))).

(MH "WOUNDS & injuries") OR "injuries" OR "pain" OR "injury" OR "injured") AND (MH "FOLK dancing") OR

Medline ((MH "WOUNDS & injuries") OR "injuries" OR "pain" OR "injury" OR "injured") AND
(MH "FOLK dancing") OR (MH "dancing") OR Traditional dance)
Cinahl (
(MH "dancing") OR Traditional dance)
Scopus (TITLE-ABS KEY ( "injuries" ) OR TITLE-ABS-KEY ( "Injury" ) OR TITLE-ABS-KEY ( "Athletic injuries" ))

AND (TITLE-ABS-KEY ( "Dance" ) OR TITLE-ABS-KEY ( "Traditional dance") OR TITLE-ABS-KEY

("Folk dance" ) )
Web of Science

Basic search: TOPIC:(injuries) AND TOPIC: (dance) OR TOPIC: (traditional dance) OR TOPIC:(folk dance).
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Figure 1
Flowchart of the bibliographic selection process

Traditional Dances and their Characteristic Injury Profiles. Systematic Review
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Results
The characteristics of the studies are included in table 2.
The dance style with the greatest body of research was
Irish dance, followed by Flamenco. However, the other
dances only obtain one result each. To simplify unders-
tanding, the results are grouped according to style, whe-
reas table 3 evaluates methodological quality.

Irish Dance

From the numerous studies performed in Irish dance,
McGuinness and Doody (2006) analysed the dancers
participating in the North American championship of
this dance style. It transpired that 79% of the partici-
pants sustained at least one injury, with the ankle (31%)

and the foot (25%) being the most frequent sites. Sprai-
ned ankles and stress fractures of the foot accounted for
29% and 12%, respectively. Sixty-three percent (63 %)
took more than 21 days to recover. They also observed
a significant reduction in ankle injuries, with shoes to
absorb impacts and warm-up and recovery periods used.
Nevertheless, there are methodological issues with the
collection of data related to injuries, clinical assessment
and level of activity.

Subsequently, Noon et al. (2010) collected all the me-
dical cases attended to in a company. The results indica-
ted 217 injuries, and most of the dancers sustained multi-
ple injuries, which increased with the type of dance. The
injuries were mainly stress fractures (29.9%), most of
them located in the sesamoid bones. Patellofemoral pain
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Table 2

Characteristics of the articles analysed

Traditional Dances and their Characteristic Injury Profiles. Systematic Review

Article Dance style Type of study Duration Tool Sample size Sex Level
Milner et al., Belly dance Retrospective 12 months Questionnaire  n=254 Q At least once
2019 n=109 a week
questionnaires
collected
Aksu et al., Turkish Dance Retrospective 9 years Company n=75 3 (n=37) Professionals
2018 archives (26,8+5,2 and @ (38)
years)
Cahalan, Bargary Irish Dance Retrospective 12 months Questionnaire  n=37 3 (n=4) Adolescent Elite
and O’ Sullivan. and
2018 ? (n=33)
Cahalan, Kearney, Irish Dance Prospective 12 months Questionnaire  n=50 dand? Pre-professional
Bhriain et al., 21=lIrish
2018 Dance
29= Contempo-
rary Dance
Nair et al., 2018 Indian Dance  Retrospective Life story  Questionnaire  n=51 3 (n=69) and Professionals and
professionals @ (n=146)  amateur
n=164 amateur
Cahalan et al., Irish Dance Prospective 12 months Questionnaires n=85 dand? Elite
2017
Cahalan et al., Irish Dance Prospective 12 months Questionnaires n=84 dand? Elite
2016
Castillo-Lopez, Flamenco Cross-sectional - Clinical exa- n=44 ) Professionals
2016 mination and n=80 feet
questionnaires
Cahalan et al., Irish Dance Retrospective 5 years Questionnaire  n=104 3 (n=30) Elite
2015 and @ (n=74)
Castillo-Lopez Flamenco Cross-sectional - Clinical exa- n=44 Q Professionals
etal, 2014 mination and n=80 feet
questionnaires
Stein et al., Irish Dance Retrospective 11 years OrthoSearch n=255 3 (n=8)and -
2013 and interview Q (n=247)
Cahalan and Irish Dance Retrospective - Online n=178 3 (n=67) Professionals
O’Sullivan 2013 questionnaire and (practising and
Q (n=111) retired)
Walls et al., Irish Dance Cross-sectional - Magnetic n=18 3 (n=8) Professionals
2010 resonance and and
questionnaire Q (n=10)
Noon et al., Irish Dance Retrospective 7 years Company medi- n=69 Q Professionals
2010 cal department
archives
McGuinness y Irish Dance Retrospective The 3 most Questionnaire  n= 159 3 (n=17) Dance
Doody, 2006 recent inju- X=17,8 and students
ries in the years Q (n=142)
last 5 years
Tuffery, 1989 Morris Dance  Retrospective - Questionnaire  N=523 dand @ Amateur
N=149
responded
Bejjani et al., Flamenco Cross-sectional - Clinical exa- n=29 Q Professionals
1988 mination and

questionnaires

n: sample; J: male; Q: female.
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Traditional Dances and their Characteristic Injury Profiles. Systematic Review

Authors and publication dates

Methodological quality criteria

1 2 3 4 5 6 7 8
Milner et al., 2019 + - - - + + + +
Aksu et al., 2018 + + + + + - - -
Cahalan, Bargary y O Sullivan, 2018 + - - - + + + +
Cahalan, Kearney, Bhriain et al., 2018 + - + - + + + +
Nair et al., 2018 + - - - + + + +
Cahalan et al., 2017 + - + - + + + +
Cahalan et al., 2016 + - + - + + + +
Castillo-Lépez, 2016 + ¢ o ¢ + + + -
Cahalan et al., 2015 + - - - + + + +
Castillo-Lépez et al., 2014 + - - + + + + +
Stein et al., 2013 + + + + - + + +
Cahalan y O"Sullivan, 2013 + - - - + + + +
Walls et al., 2010 + + o + + - - +
Noon et al., 2010 + + + + + + - +
McGuinness y Doody, 2006 + - - - - + + +
Tuffery, 1989 + - - - - + - +
Bejjani et al., 1988 - + + + + - - -

+=yes, -=no, ¢ =information not provided, o = not applicable
Methodological quality criteria

1. Definition of injury.

2. Updated record of the fall when it occurred.

3. Memory bias evaluation strategy.

4. Adequate clinical evaluation.

5. The define the duration of the activity or level.

6. Intrinsic risk factor assessment.

7. Extrinsic risk factor assessment.

8. Adequate data analysis (plus if they fulfil two criteria: 1. use of by-group analysis 2. Use of comparative or multivariate analysis 3. + Ade-

quate presentation of results and methods

syndrome accounted for a noteworthy 11.1%. In turn,
they showed that most injuries (94.9%) were sustained
in the lower extremities. Although they do not take ex-
trinsic factors into account, the results are important on
account of the study’s high methodological level, since it
scored 7 out of a possible 8 points.

Chronic ankle lesions were common in the study by
Walls et al. (2010), since only 3 out of 18 Irish dance
professionals obtained radiologically normal findings.
The most frequent conditions were Achilles tendonites
(n: 14). Nevertheless, 8 of the participants had no ankle
pain, and despite the good methodological quality, they
lack variables that analyse the intrinsic and extrinsic fac-
tors.

Cahalan and O’Sullivan (2013) focused on injury
ratio and risk factors. They collected a total of 396 le-
sions, although the main methodological problem was
the failure to perform in situ data collection, not provide
a memory bias, thus rendering the clinical assessment

deficient. They found that 76.7% of the dancers had sus-
tained a previous injury, mainly to the foot (67.9%) and
the ankle (60.6%), as well as a ratio of 2.25 injuries per
dancer in the course of their career. Although the seve-
rity of most of the injuries was rated as minor, more fre-
quently in the foot and ankle, 33.7% of the dancers did
admit that dancing was often or always painful. They
also established the risk factors that most perceptively
contribute to injury, namely accidents, fatigue or overu-
se, repeat movements or an unstable stage.

In the same year, Stein et al. (2013) published a
study with a high methodological quality (7 points) in
which, of 437 diagnosed injuries, 80% were due to
overuse and 20.4% were trauma-induced. Fifty-eight
percent (58%) of the dancers had one injury, whereas
23.9% had two and 18% three or more diagnoses. Ni-
nety-five percent (95%) of these injuries were located
in the hips and lower extremities (33.2% foot, 22.7%
ankle, 19.7% knee and 14.4% hip). The most common
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type of injury were tendonites (13.3%), followed by
apoptosis (11.4%), pain and patellofemoral instability
(10.8%), stress fractures (10.1%) and muscular injuries
(7.8%). However, the fact that they did not analyse the
level of practice must be considered.

Cahalan et al. (2015) observed that 31.7% of Irish
dancers sustained significant injuries, which was asso-
ciated with being female, having a high perception of
health problems and psychological, mood, catastrophic
problems and failing to do warm-up exercises consis-
tently. They highlighted the foot and the ankle as the
most commonly injured areas (48.8%). However, most
of the specific diagnoses were pulled muscles (17.2%).

In another study, of all the lesions, 55.8% were lo-
cated in the foot and ankle and 63.1% of the dancers
sustained injuries in this area. It also transpired that the
reasons perceived by the dancers are overuse or fatigue
(32.5%), accidents (15.6%), previous injuries (13.2%)
poor warm-up or stretching (11.3%) and other biome-
chanical factors (11.3%) (Cahalan et al., 2016).

The article by Cahalan et al. (2017) analyses the
biopsychosocial factors associated with foot and ankle
injuries, comparing them between Irish dancers who had
sustained an injury to that area to those who had not.
The results showed that foot and ankle injuries were re-
lated to the failure to do a consistent warm-up, have low
energy levels and other pains or complaints. Dancers
with foot or ankle lesions perceive the greatest risks as
being overuse (17.6%) and previous lesions (16.9%).

Cahalan, Bargary and O’Sullivan (2018) established
that 84% of elite adolescent dancers had at least one
pain episode or injury in 12 months, the most affected
areas being the foot and the ankle. Having complaints in
parts of the body, pain often or always while they dance
and feelings of anger or hostility were regarded as fac-
tors significantly associated with injury.

Another study by Cahalan, Kearney, Bhriain et al.
(2018) established that pre-professional Irish dancers
have an injury incidence of some 10.6 injuries per 1000
hours of exposure. They collected a total of 88 injuries,
a mean (SD) of 4.2 (2.5) injuries per dancer which pre-
vented them from dancing, either partially or fully, for
a mean period of 10 days. The lower extremities (parti-
cularly the foot and ankle, with 23.9%) and the base of
the spine were the most frequently injured areas. 57.5%
of the injuries did not have a clear diagnosis, and tho-
se that did were mostly muscle injuries. Similarly, the
main specific cause of injury was overuse. Finally, lack
of sleep, general health or increased hours of exercise
were associated with injuries.

Traditional Dances and their Characteristic Injury Profiles. Systematic Review

The main methodological problems in the publica-
tions by Cahalan et al. are the failure to record the in-
jury when it occurs, the failure to prevent memory bias
and the lack of a suitable clinical assessment. However,
the studies by Cahalan, Kearney, Bhriain et al. (2018),
Cahalan et al. (2016) and Cahalan et al. (2016) provide
a strategy for limiting memory bias by requesting wee-
kly or monthly incidence recording.

Flamenco

Bejjani et al. (1988) found a high incidence of uroge-
nital disorders (50%), one of the dangers of exposure
to percussive footwork-derived vibration, in professio-
nal dancers from New York. The following areas with
the highest incidence were back (28.6%) and head and
neck pain (26.8%). Moreover, pain in the extremities
was lower than in the other areas. Nevertheless, they did
not define the injury nor evaluate intrinsic or extrinsic
factors and also presented a poor data analysis.

Castillo-Lopez and Vargas-Macias (2014) analysed
pain and hyperkeratosis in the metatarsal area in Anda-
lusian professional dancers. 80.7% of the dancers repor-
ted metatarsal pain while dancing flamenco and 84.1%
plantar hyperkeratosis with a greater incidence in the
heads of the first and second metatarsals. However, they
failed to establish a direct significant relationship bet-
ween both variables and neither did they detect a rela-
tionship between pain and shoe heel height.

In the same line, Catillo-Lopez (2016), with a bet-
ter methodological description than the previous article,
found that most professional dancers in this dance style
exhibit foot problems. Deformities appear in 76.8% of
the cases, 95% have metatarsal pain and 82% plantar
hyperkeratosis.

Belly Dance

The Belly dance study was performed by Milner et al.
(2019), on a community of dancers of this style from
New Zealand, and it shares certain methodological limi-
tations with the other results: they did not record the re-
sults as they occurred, there was no data omission strate-
gy and no exhaustive clinical assessment. They collected
40 injuries in the preceding 12 months, establishing an
injury ratio of 37% (40 lesions in 109 dancers). Most of
the injuries (38%) were located in the spinal, sacral and
pelvic areas. Nevertheless, the only variable that predic-
ted injury location was dancer experience, and the most
experienced dancers have a greater likelihood of sustai-
ning injury to the lower extremities.
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Indian Dance

With regard to the publications on Indians Dance, Nair
et al. (2018) indicated that in the different dance styles
the distribution of pain among dancers was mainly in
the back, followed by the ankles and knees, although
the Bharatanatyam and traditional dance styles presen-
ted specificities. Moreover, they showed that they do
not sustain injuries to the hips, thighs, hands or wrists.
It also presented the same methodological limitations as
the previous study.

Turkish/Anatolian Dance

Aksu et al. (2018) examined the injuries sustained by the
dancers of a professional Anatolian dance company that
required surgery; they reported 14 orthopaedic lesions
in 18.6% of the dancers, with a prevalence 8.64 times
higher in men than in women. Of these, 64% were cau-
sed by traumatic injuries and 35.7% by chronic condi-
tions. 85.7% of the injuries were sustained in the lower
extremities, all of them in knees affected by impacts and
repeat jump reception over long periods of time. All the
injuries to the lower extremities occurred during perfor-
mances, whereas hand or wrist injuries were sustained
in rehearsals. Age was not a significant predictive varia-
ble of injury.

Certain dance figures or technical executions pre-
sented specific injuries. Meniscus injuries occurred af-
ter frequent sit-ups and pirouettes in dances and torn
anterior cruciate ligament lesions occur after jumps and
jump receptions. It should be mentioned that despite a
good data collection methodology they failed to provi-
de intrinsic and extrinsic factors and the data analysis
should have been more exhaustive.

Morris Dance

Finally, the study by Tuffery (1989) analyses the inju-
ries in Morris dance, a traditional dance in Great Bri-
tain, with very low methodological quality. The research
showed that 59% of traumatic injuries are sustained by
women, although they are not directly age-related. Ne-
vertheless, there was a significant greater incidence of
chronic injuries in older dancers.

Seventy percent (70%) of trauma injuries occur in
the lower extremities, particularly in the calf and in the
ankle, most of the latter involving sprains. It was as-
sociated with the dancing surface in 39% of the cases.
Similarly, in the relationship between genders, only toe
and knee injuries proved to be significantly different,
with men sustaining more injuries. Twenty-four percent

Traditional Dances and their Characteristic Injury Profiles. Systematic Review

(24 %) of the injuries were classified as mild, 33% as
moderate and 43 % as severe.

Of the 47 chronic injuries reported, only 11% occu-
rred in women and they were significantly lower than
trauma-induced injuries; moreover, significant differen-
ces were also found between sexes, with men sustaining
more chronic injuries. The main location was the knee.

Discussion

The analysis of the results makes it possible to establish
certain similarities and differences between the diffe-
rent traditional dance styles from all over the world.
One of the main problems in the studies performed to
date is that most of them are retrospective (Aksu et al.,
2018; Cahalan, Bargary & O~ Sullivan 2018; Cahalan
et al., 2015; Cahalan & O “Sullivan 2013; McGuinness
& Doody 2006; Milner et al., 2019; Nair et al., 2018;
Noon et al., 2010; Stein et al., 2013; Tuffery 1989),
with the related drawbacks in terms of loss of informa-
tion. Only 3 of the 17 results were prospective (Caha-
lan et al., 2016; Cahalan et al., 2017; Cahalan, Kear-
ney, Bhriain et al., 2018). All the articles presented
samples from both sexes, except those by Milner et al.
(2019) conducted in Belly dance, those by Beijani et al.
(1988), Castillo-Lopez and Vargas-Macias (2014) and
Castillo-Lopez (2016) in Flamenco, and the study by
Noon et al. (2010) in Irish dance, which only analysed
results in women. Moreover, most of the dancers were
top-level, and are referred to as professionals, pre-pro-
fessionals, elite or full-time dance students. Only the
study by Tuffery (1989) in Morris dance, that of Milner
et al. (2019) in Belly dance and the study by Nair et al.
(2018) in Indian dance included amateur dancers.

With regard to the methodological quality of the do-
cuments included in this research, of the 17 articles, all
of them, except for the one focusing on Morris dance (3
points) merited a score of four or more points, although
by disciplines (Belly, Indian or Turkish dance) only one
article with a score of 5 was found .

Injury incidence

Injuries and pain in the different types of dancing ap-
pear to be constant. Approximately 80% of Irish dan-
ce (McGuinness & Doody, 2006; Cahalan, Bargary &
O’Sullivan, 2018) and Flamenco dancers (Castillo-L6-
pez & Vargas-Macias, 2014; Catillo-Ldpez, 2016) sus-
tained some type of injury or pain. Despite this, Stein
et al. (2013) establish lower percentages in Irish dan-
ce, although the level of the dancers is not mentioned,
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which could affect the results, although this study enjoys
greater relevance in terms of methodological quality. In
turn, less than half of the Irish dancers sustain injuries
when defined as significant (Cahalan et al., 2015). The-
se lower injury ratios are more similar to the ones found
in Belly dance (Milner et al., 2019).

On the other hand, most of the Irish dancers presen-
ted multiple injuries (Noon et al., 2010). The prospec-
tive study by Cahalan, Kearney, Bhriain et al., (2018)
reported a mean incidence of 4 injuries per dancer;
however, Cahalan and O’Sullivan (2013) indicated that
in the course of their career dancers sustain a ratio of
2 injuries, although the study may be biased by the fact
that it is retrospective and its methodological quality is
below that of the previous one.

Location

A substantial number of injuries are located in the lower
extremities in practically all dance styles. Most of the le-
sions in Irish dance (Noon et al., 2010) that require sur-
gery in Turkish dance (Aksu et al., 2018) and in Morris
dance (Tuffery, 1989) are related to each other, albeit
with specific characteristics, since the knee is predomi-
nant in Turkish dance (Aksu et al., 2018) and the calf
and ankle are more prevalent in Morris dance (Tuffery,
1989).

The ankle and the foot are the most frequent loca-
tions in Irish dance (Cahalan & O’Sullivan, 2013; Caha-
lan et al. 2015; Cahalan et al. 2016; Cahalan, Bargary
& O Sullivan, 2018; Cahalan, Kearney, Bhriain et al.,
2018; McGuinness & Doody, 2006; Noon et al., 2010;
Stein et al., 2013), and while most Flamenco dancers
experience metatarsal pain and foot issues (Castillo-Lo6-
pez & Vargas-Macias, 2014; Castillo-Léopez, 2016), Be-
jjani et al. (1988), the researchers found a predominant
incidence of urogenital problems derived from exposure
to percussive footwork vibration, with the back, head
and neck being the worst-hit areas.

In Indian dance, ankle and knee lesions take second
place to the more frequent back injuries (Nair et al.,
2018). Similarly, in Belly dance, the areas with greatest
incidence were the lower back, sacral and pelvic areas,
and the more experienced dancers were more likely to
sustain injuries to the lower extremities (Milner et al.,
2019. These articles received an average score in com-
parison with the studies performed in other styles.

Type of injury

With regard to type of injury, there is not too much con-

Traditional Dances and their Characteristic Injury Profiles. Systematic Review

sensus in Irish dance, since while all the studies report
almost the same types, different researchers attach diffe-
rent priority to them. Moreover, McGuiness and Doody
(2006) place sprained ankles as the most frequent type,
followed by stress fractures of the feet. Nevertheless,
the latter, and with greater incidence in the sesamoid bo-
nes, are the most frequent type in the studies by Noon
et al. (2010), which features greater methodological
quality, and placing patellofemoral syndrome second.
With the same methodological quality, pain and patello-
femoral instability, followed by stress fractures, are the
second and third most frequent types in the studies by
Stein et al., (2013), who identify tendinitis injuries as
the most common type of chronic injuries, as do Walls
et al. (2010). For Cahalan et al. (2015), the significant
injuries with a clear diagnosis were pulled muscles.
Moreover, in Morris dance, as in the Irish dance studies
by McGuiness and Doody (2006), most of the injuries
are sprained ankles.

Severity

Injury severity is usually established in relation to the
time during which the subject is prevented from perfor-
ming. In this case, McGuiness and Doody (2006) ob-
served that most of the injuries obliged Irish dancers to
observe a recovery period of 21 days, meaning that the
injuries were classified as serious. Most of the trauma
injuries in Morris dance are largely classified as severe
(Tuffery, 1989). Nevertheless, in Irish dance, Cahalan
and O’Sullivan (2013), with greater methodological qua-
lity, established that most of the injuries are of minor se-
verity, although a significant percentage of dancers ad-
mit that they always dance in pain. This idea of coping
with pain may be concluded on the basis of the results
obtained by Castillo-Lépez and Vargas-Macias, (2014),
who state that the high percentage of bailaoras (Flamen-
co dancers) suffer metatarsal pain while dancing. Thus,
these injuries, regarded as minor, are highly important
since they prevent the dancers from dancing in fully-fit
conditions.

Risk factors

Most of the injuries that occur in Irish dance are caused
by overuse, whereas the percentage of trauma injuries
is lower (Stein et al., 2013). Fatigue or overuse and re-
peat movements are established risk factors perceived by
these dancers (Cahalan & O “Sullivan, 2013; Cahalan et
al., 2016; Cahalan et al., 2017), although so too are acci-
dents. Chronic injuries therefore take on major importance
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(Walls et al., 2010). This is similar to the urogenital in-
juries in Flamenco dance caused by percussive footwork
vibration reported by Bejjani et al. (1988).

The use of shoes to dampen impacts significantly
reduces injuries in Irish dance (McGuinness & Doody,
2006), as does a proper warm-up and recovery period.
However, Castillo-Lépez and Vargas-Macias (2014) did
not find a direct significant relationship between shoe
heel height and pain. Warming up was also established
as a factor associated with injuries in other studies (Ca-
halan et al., 2015; Cahalan et al., 2016; Cahalan et al.,
2017), among other risk factors, such as being a woman
and other health problems.

Conclusions
Traditional dancers present a high incidence of inju-
ries, with differences between dance styles. Belly dan-
ce induces lower injury ratios compared to the inci-
dence of significant injuries in Irish dance.

The location of these injuries is specific to dance
style. Nevertheless, the lower extremities enjoy particu-
lar relevance in all of them, except in the Belly dance,
in which the incidence is greater in the lumbar, sacral
and pelvic areas. The most affected parts, according to
dance type, are: in Irish dance, the knee; In Morris dan-
ce, the calf and ankle; in flamenco, urogenital problems,
and in Indian dance, the back.

Similarly, and while there is no consensus on injury
severity, many dancers admitted that they regularly dan-
ce in pain in the Irish and Flamenco styles.

Limitations and future prospects
Despite the extensive variety of traditional dances, stu-
dies have not been performed in all of them, whereby it
proved impossible to establish the profiles or to study
the differences and similarities properly. Another limi-
tation of this work was that most of the studies were
retrospective, with the subsequent possible loss of in-
formation.

Due to the specificity of each dance, a greater num-
ber of studies would be necessary in the specific dances
that have yet to be addressed, and the results of the dan-
ces studied would need to be expanded. It would also be
important to have prospective studies that afford a more
objective vision of reality.

References
Abalo Nufiez, R., Gutiérrez-Sanchez, A., & Vernetta Santana, M.
(2013). Analysis of incidence of injury in Spanish elite in aerobic

Traditional Dances and their Characteristic Injury Profiles. Systematic Review

gymnastics. Revista Brasileira de Medicina do Esporte, 19(5):355-8.
https://doi.org/10.1590/S1517-86922013000500011

Aksu, N., Atansay, V., Aksu, T., Koculu, S., Damla Kara, S., &
Karalok, I. (2018). Injuries Requiring Surgery in Folk Dancers: A
Retrospective Cohort Study of 9 Years. Journal of Sports Science, 6,
108-117. doi: 10.17265/2332-7839/2018.02.006.

Bejjani, F.J., Halpern, N., Pio, A., Dominguez, R., Voloshin, A., &
Frankel, V.H. (1988). Musculoskeletal demands on flamenco danc-
ers: A clinical and biomechanical study. Foor & Ankle, 8(5), 254-
263. https://doi.org/10.1177/107110078800800505

Cahalan, R., Bargary, N., & O~ Sullivan, K. (2018). Pain and Inju-
ry in Elite Adolescent Irish Dancers. A Cross-Sectional Study.
Journal of Dance Medicine & Science, 22(2), 91-99. https://doi.
org/10.12678/1089-313X.22.2.91.

Cahalan, R., Kearney, P., Bhriain, O.N., Redding, E., Quin, E., Mc-
Laughlin, L.C., & O"Sullivan, K. (2018). Dance exposure, well-
being and injury in collegiate Irish and contemporary dancers: A
prospective study. Physical Therapy in Sport, 34, 77-83. https://doi.
org/10.1016/j.ptsp.2018.09.006

Cahalan, R., O’Sullivan, P., Purtill, H., Bargary, N., Ni Bhriain, O.,
& O’Sullivan, K. (2016). Inability to perform because of pain/injury
in elite adult Irish dance: A prospective investigation of contribut-
ing factors. Scandinavian Journal of Medicine & Science in Sports,
26,694-702. https://doi.org/10.1111/sms.12492

Cahalan, R. & O’Sullivan, K. (2013). Injury in Professional Irish
Dancers. Journal of Dance Medicine & Science, 17(4),150-158.
https://doi.org/10.12678/1089-313X.17.4.150

Cahalan, R., Purtill, H., & O’Sullivan, K. (2015). A Cross-Sectional
Study of Elite Adult Irish Dancers Biopsychosocial Traits, Pain, and
Injury. Journal of Dance Medicine & Science, 19(1), 31-43. https://
doi.org/10.12678/1089-313X.19.1.31

Cahalan, R., Purtill, H., & O’Sullivan, K. (2017). Biopsychosocial
Factors Associated with Foot and Ankle Pain and Injury in Irish
Dance. A Prospective Study. Medical Problems of Performing Art-
ists, 32(2), 111-117. https://doi.org/10.21091/mppa.2017.2018

Cardoso, A.A., Reis, N.M., Marinho, A.P.R., Vieira, M.C.S, Boing,
L, & Guimaraes, A.C.A. (2017). Injuries in professional dancers: a
systematic review. Revista Brasileira de Medicina do Esporte, 23(6),
504-509. https://doi.org/10.1590/1517-869220172306170788.

Castillo-Lépez, J.M. (2016). Resultados y prospectiva de la investi-
gacioén podoldgica en el baile flamenco. Revista del Centro de Investi-
gacion Flamenco Telethusa, 9(11), 18-22. https://doi.org/10.23754/
telethusa.091104.2016

Castillo-Lopez, J.M, & Vargas-Macias, A., Dominguez-Maldonado, G.,
Lafuente-Sotillos, G., Ramos-Ortega, J., Palomo-Toucedo, I.C., Re-
ina-Bueno, M., Munuera-Martinez, P.V. (2014). Metatarsal Pain and
Plantar Hyperkeratosis in the Forefeet of Female Professional Flamen-
co Dancers. Medical Problems of Performing Artists, 29(4),193-197

Ekegren, C.L., Quested, R., & Brodrick, A. (2014). Injuries in
pre-professional ballet dancers: Incidence, characteristics and con-
sequences. Journal of Science and Medicine in Sport, 17(3), 271-5.
https://doi.org/10.1016/j.jsams.2013.07.013.

Garcia Gonzélez, C., Albaladejo Vicente, R., Villanueva Orbiiz, R.,
& Navarro Cabello, E. (2015). Epidemiological Study of Sports In-
juries and their Consequences in Recreational Sport in Spain. Apunts.
Educacion Fisica y Deportes, 119, 62-70. https://doi.org/10.5672/
apunts.2014-0983.es.(2015/1).119.03

Leanderson, C., Leanderson, J., Wykman, A., Strender, L.E., Jo-
hansson, S.E., & Sundquist, K. (2011). Musculoskeletal injuries in
young ballet dancers. Knee Surgery, Sports Traumatology, Arthros-
copy, 19(9), 1531-5. https://doi.org/10.1007/s00167-011-1445-9

Markessinis, A. (1995). Historia de la danza desde sus origenes. Ma-
drid: Lib. Deportivas Esteban Sanz.

McGuinness, D., & Doody, C. (2006). The injuries of competitive
Irish dancers. Journal of Dance Medicine & Science, 10(1-2), 35-39.

Milner, S.C., BCom, A.G., & Bussey, M. (2019). A Retrospective
Study Investigating Injury Incidence and Factors Associated with In-
jury Among Belly Dancers. Journal of Dance Medicine & Science,

PHYSICAL ACTIVITY AND HEALTH I

Apunts. Educacion Fisica y Deportes | www.revista-apunts.com

2020, n.° 141. 3rd Quarter (July-September), pp. 1-10



Y. Taboada-Iglesias et al.

23(1), 26-33. https://doi.org/10.12678/1089-313X.23.1.26

Nair, S.P., Kotian, S., Hiller, C., & Mullerpatan, R. (2018). Survey
of Musculoskeletal Disorders Among Indian Dancers in Mumbai and
Mangalore. Journal of Dance Medicine & Science, 22(2), 67-74.
https://doi.org/10.12678/1089-313X.22.2.67

Noon, M., Hoch, A.Z., McNamara, L., & Schimke, J. (2010). Inju-
ry patterns in female irish dancers. PM & R: the journal of injury,
function, and rehabilitation, 2(11), 1030-4 https://doi.org/10.1016/j.
pmrj.2010.05.013

Shah, S., Weiss, D.S., & Burchette, R.J. (2012). Injuries in Profes-
sional Modern Dancers: Incidence, Risk Factors, and Management.
Journal of Dance Medicine & Science, 16(1), 17-25.

Conflict of Interests: No conflict of interest was reported by the authors.

Traditional Dances and their Characteristic Injury Profiles. Systematic Review

Stein, C.J., Tyson, K.D., Johnson, V.M., Popoli, D.M., d’Heme-
court, P.A., & Micheli, L.J. (2013). Injuries in Irish Dance. Jour-
nal of Dance Medicine & Science, 17(4), 159-164. https://doi.
org/10.12678/1089-313X.17.4.159

Tuffery, A.R. (1989). The nature and incidence of injuries in Morris
dancers. British Journal of Sports Medicine, 23(3), 155-160. https://
doi.org/10.1136/bjsm.23.3.155

Walls R.J., Brennan S.A., Hodnett P., O’Byrne J.M., Eustace S.J.,
& Stephens M.M. (2010). Overuse ankle injuries in profession-
al Irish dancers. Foot and Ankle Surgery, 16, 45-49. https://doi.
org/10.1016/j.fas.2009.05.003

gloEle

© Copyright Generalitat de Catalunya (INEFC). This article is available from url https://www.revista-apunts.com/en/. This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International License. The images or other third party material in this article are included in the article’s Creative
Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative Commons license, users will need to obtain permission
from the license holder to reproduce the material. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/

PHYSICAL ACTIVITY AND HEALTH I

Apunts. Educacion Fisica y Deportes | www.revista-apunts.com

2020, n.° 141. 3rd Quarter (July-September), pp. 1-10

10



r

- Published 01 July 2020
https://doi.org/10.5672/apunts.2014-0983.es.(2020/3).141.02

INEFC f>‘ -“#_ - .i
OPEN ACCESS

Editor:

© Generalitat de Catalunya
Departament de la Presidéncia
Institut Nacional d’Educacié
Fisica de Catalunya (INEFC)

ISSN: 2014-0983

*Corresponding author:
Francisco José Parra-Plaza
fipplaza@ucam.edu

Section:
Human and social sciences

Original language:
Spanish

Received:
11 November 2019

Accepted:
25 March 2020

Published:
1 July 2020

Cover:

New Olympic Sports

for Tokyo 2020. Surf.

Photo: Gabriel Medina (BRA)
riding a wave at Supertubes
beach 2018 WSL Champsionship
held in Peniche, Portugal.
REUTERS / Pedro Nunes.

ISSUE 1 41

Basic Psychological Needs in Spanish
Athletes: validation of the “Basic Needs
Satisfaction in Sport Scale”

Cristina De Francisco! € (2| Francisco José Parra-Plaza2 =, Pilar M. Vilchez? #

" Faculty of Health Sciences. Catholic University of Murcia, Spain.
2Faculty of Social Sciences and Communication. Catholic University of Murcia, Spain.

Cite this article:

De Francisco, C., Parra-Plaza, F.J., & Vilchez, P.M. (2020). Basic Psychological Needs in Spanish Athletes:
validation of the “Basic Needs Satisfaction in Sport Scale”. Apunts. Educacion Fisica y Deportes, 141,
11-20. https://doi.org/10.5672/apunts.2014-0983.es.(2020/3).141.02

Abstract

In view of the growing interest in the satisfaction of basic psychological needs in the
area of physical activity and sport, different instruments are being used to evaluate
the degree of satisfaction or frustration of these needs. One such instrument is the
(BNSSS), which is also relevant in that it acknowledges three factors, hitherto not
evaluated, in the autonomy dimension (choice, volition and internal perceived locus
of causality). In Spain, the BNSSS has only been validated for team sports, which is
why the primary objective of this study was to validate it for use in any sport (indivi-
dual or team). The study featured the participation of 795 athletes, 50.8% of whom
were men and 49.2% women, with a mean age of 18.36 years (SD: 6.06). The EQS
6.3 program was used to perform a confirmatory factor analysis, factorial invariance
for the gender, age, competitive level and sport type variables, as well as composite
reliability between factors. Good model fit was observed, with comparative fit indexes
(CFI) and non-normed fit indexes (NNFI) of .97, and a root mean square error of
approximation (RMSEA) of 0.06. Factorial invariance was observed for the propo-
sed subgroups and the composite reliably indexes were above .70. Therefore, the
measurement instrument has good psychometric properties that make it possible to
assess the satisfaction of basic psychological needs in the Spanish sports setting.

Keywords: competence, autonomy, relatedness, sport, invariance properties.
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Introduction

The self-determination theory (SDT) is a macrotheory
that addresses numerous questions such as personality
development, self-regulation, psychological needs, the
impact of social environment on motivation and its effect
on behaviour and well-being (Deci & Ryan, 2008). Mo-
reover, SDT holds a particular interest in the sports set-
ting (Pelletier et al., 2013).

One of the core constructs of STD is the basic
psychological needs (BSN) theory (BSN; Ryan & Deci,
2000), which asserts the existence of three psychologi-
cal needs regarded as essential to a person’s psycholo-
gical development: competence, autonomy and related-
ness, which must be satisfied in order to achieve optimal
psychological development and personal well-being; fai-
lure to satisfy them generates frustration and may lead
to different psychopathologies (Chen et al., 2015). The
competence need comprises an individual’s capacity to
feel effective with a behaviour or to perform tasks with
different levels of difficulty (Deci, 1971). The autonomy
need refers to the autonomy that a person has in order to
feel that they control their own behaviour or do things of
their own accord (DeCharms, 1968). Finally, the related-
ness need refers to the feeling or the sensation of being
connected, supported or loved by others (Ryan, 1995).
According to Ryan & Deci (2000), these needs are appli-
cable to all individuals irrespective of their age, gender
or culture.

Different studies have identified numerous benefits
produced by satisfaction of the BPN, since this generates
more self-determined regulations (Ryan & Deci, 2000),
it is related to well-being (Moreno-Murcia & Sanchez-
Latorre, 2016) and to other positive consequences (sa-
tisfaction with one’s life, development of integrity,
psychological vitality, positive mood, etc.) in several di-
mensions of life, such as work (Van den Broeck et al.,
2016), education (Méndez-Giménez & Pallasi-Manteca,
2018) and physical exercise (Oliva et al., 2011). On the
other hand, the extent to which these needs are frustrated
tends to be related to negative consequences (burnout,
anxiety, depression, stress, etc.), related to diminished
health and well-being (Ryan & Deci, 2002).

The growing interest in the study of the BPN in the
physical activity and sport setting (Jowett et al., 2016;
Moreno-Murcia et al., 2011) gave rise to the need to
design instruments capable of evaluating the degree of
satisfaction or frustration of these needs and thus ascer-
tain their influence on and in sport. In the physical acti-
vity and exercise context, Vlachopoulos and Michailidou
(2006) designed the first tool called Basic Psychologi-
cal Needs in Exercise Scale which made it possible to

Basic Psychological Needs in Spanish Athletes: validation of the “Basic Needs Satisfaction in Sport Scale”

measure the degree of satisfaction of needs in a group of
members of a fitness club. It was comprised of 12 items
equally distributed across three dimensions that corres-
ponded to the three psychological needs. This instru-
ment presented good psychometric properties, presenting
Cronbach’s values a of .81 for competence, .84 for au-
tonomy and .92 for relatedness, with a good model fit:
the comparative fit index (CFI) and non-normed fit index
(NNFI) were above .95, the Standardized Root Mean
Residual (SRMR) value was below .10 (0.03), as was the
Root Mean Square Error of Approximation (RMSEA)
value, which was 0.05, inside the RMSEA 90% Confi-
dence Interval (CI).

In the same year, Wilson et al. (2006), using a sample
comprised of university athletes, developed the Psycho-
logical Need Satisfaction in Exercise Scale, comprised of
18 items, six for each need. In terms of psychometric
properties, this questionnaire was a very reliable tool sin-
ce it presented Cronbach’s values of .91 for competence,
.91 for autonomy and .90 for relatedness. The %> value
(688.03; %*/df = 5.21) presented a suitable data fit, as
did its CFI and Incremental Fit Index (IFI) values, which
were close to .95.

Since these scales focused on physical activity for
health, the need to develop tools related to the evalua-
tion of psychological needs in the context of sports per-
formance or of goal-accomplishment emerged. To cover
this area, Ng et al. (2011) developed a specific instru-
ment for competitive sport: the Basic Needs Satisfaction
in Sport Scale (BNSSS), comprised of 20 items: five
items for competence; 10 items for the autonomy dimen-
sion, which, taking the study by Reeve et al. (2003) as
reference, were split into four items for choice, three
for the volition subscale and three items for the internal
perceived locus of causality (IPLOC); and finally, five
items for the relatedness need. The skill presented the
following Cronbach’s a values for each subscale: .77
for competence; .82 for autonomy-choice; .61 for au-
tonomy-volition; .76 for autonomy-IPLOC and .87 for
relatedness. It also presented the following values: 2
= 341.70 (p < .01), NNFI =.96, CFI =.97, SMRS
=0.07 and RMSEA =.06, (0.4-0.7 of the RMSEA 90%
CI). For these reasons it is regarded as generally pos-
sessing good psychometric properties of factorial validity
and reliability.

On the basis of this last instrument, this study was de-
signed in order to have a measurement tool in Spain that
can evaluate the satisfaction of BPN in athletes and is va-
lid for all types of sport, since hitherto there has only
been one Spanish version of this instrument applicable
to team sports. Hodge et al. (2008) assert that the BPN
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are universal and are applicable to all types of sports,
although the sample used in their study was comprised of
players from a rugby team. This is because sport psycho-
logy research requires adapted and validated context-
specific instruments and the first step tends to involve
team sports on account of ready access to samples. Since
some authors have reported that athletes who participate
in different types of sport present different psychological
profiles and traits (Nia & Besharat, 2010), the main ob-
jective of this study was to verify that the Spanish vali-
dation of the BNSSS could be used in any type of sport,
since validity and reliability data were hitherto only avai-
lable in team sports (De Francisco et al., 2018). Moreo-
ver, specific objectives include replicating the preceding
version’s factorial structure and checking factorial inva-
riance by gender, age, level and sport type, as well as
verifying reliability.

Methodology

Participants

The intentional sampling method was used, and the sam-
ple comprised 795 participants from different individual
sports (n: 350) and in team sports (n: 445). 50.8% were
males and 49.2% were females. The age of the stu-
dy participants ranged from 13 years to 56 years (M:
18.36; SD: 6.06). 65.8% of the athletes were minors
and 34.2% were adults. 74.8% of the athletes competed
in local/regional and autonomous community categories,
and the remaining 25.2% competed at national and/or
international level. The participants’ mean number of
weekly training sessions was 3.60 (SD: 3.48) with an
average duration of 102.34 minutes per session (SD:
42.49). Moreover, all the athletes who participated in
this research were registered with the respective sport
federation and engaged actively in the sport (training
and competition) at least nine months of the year. Fina-
lly, it should be mentioned that none of the participants
had sustained a recent injury, which was a study exclu-
sion criterion..

Materials and Instruments

The Spanish version of the BNSSS produced by De
Francisco et al. (2018) was used. It is comprised of
20 items, five for measuring competence, 10 for auto-
nomy (four items for autonomy-choice, three items for
autonomy-volition and a further three for the internal
perceived locus of causality - autonomy-locus) and five
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items for relatedness. It presents a Likert-type response
scale ranging from (1) “Not at all true” to (7) “Very
true”. The highest numerical value refers to the highest
response value, except the fifth item (“In sport, I feel
that I am being forced to do things that I don’t want to
do”; autonomy-volition) which is formulated inversely
(a higher numerical value indicates a lower degree of
satisfaction).

Moreover, the case report form also contained ques-
tions about sociodemographic aspects related to gender
and age, as well as training records (type of sport, years
of training, training duration, number of weekly training
sessions and competitive level).

First of all, the University’s Ethics Committee autho-
risation was requested and obtained with the approval
code CE041601. Subsequently, a search for the types of
sport in the area was performed and the participants and/
or management of sports clubs were contacted to arran-
ge an appointment and to be able to administer the ques-
tionnaire. Meetings were arranged at the different sites
or premises where each athlete or team did their sports
15 minutes before a training session. Before they com-
pleted the questionnaire, the participants were informed
about the objective of the study and how to answer the
questionnaire and they also signed an informed consent
(in the case of minors, this form was signed by the legal
sports guardians) providing their approval to participate
in the research.

Data analysis

The database was verified to check for possible out-of-
range answers or atypical cases, in the course of which
47 missing values were detected and imputed using the
median (0.3% of the total data), since when missing
values are replaced, the median is a more robust data
summary statistic than the mean (Pérez-Lopez, 2004).
A database with 795 cases was eventually obtained and
was used to calculate the descriptive statistics with the
IBM SPSS 21 statistics application.

In view of the previous studies performed about fac-
torial structure in the original version (Ng et al., 2011)
and in the Spanish version (De Francisco et al., 2018), a
confirmatory factor analysis (CFA) was performed with
the EQS 6.3 program (Bentler, 2006), developed for the
purpose of performing multivariate analysis methods
and structural equation models. The measurement mo-
del fit evaluation was performed by calculating the quo-
tient between > and its degrees of freedom, RMSEA,
of which values below 0.08 are indicative of good fit,
NNFI, in which the indexes should be above 0.90, and
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CFI, in which values above 0.95 are recommended in
order to obtain a satisfactory data-model fit (Levy & Va-
rela, 2006).

An invariance analysis was also performed on the
basis of three nested models to verify equality of the
model between men and women, between minors and
adults, elite and low competitive profile and between
individual and team sport types. Invariance is traditio-
nally evaluated by calculating the differences obtained
in the ? tests. Nevertheless, for this study, the criterion
of Cheung and Rensvold (2002) was also used. These
authors suggest evaluating the difference in CFI values,
where differences above 0.01 between models are regar-
ded as indicative of non-invariance.

The composite reliability index was used to analyse
reliability, because this type of analysis takes the exis-
tence of multi-dimensionality into account (Dunn et al.,
2014), contrary to Cronbach’s. In terms of interpreta-
tion, index values above 0.7 in descriptive cases or abo-
ve 0.9 in selective tests are regarded as acceptable (Prie-
to & Delgado, 2010).

Results

Initial description of the responses

Table 1 displays the descriptive statistics for each item
and dimensions. The means were between 4.83 (SD:
1.71; item 9, autonomy-choice, which in turn presents
the greatest variability) and 6.53 (SD: 0.99; item 8, au-
tonomy-volition, which presents the lowest SD value).
In the dimensions, the highest mean was found in auto-
nomy-volition (M: 6.18; SD: 0.91) and the autonomy-
choice mean proved to be the lowest (M: 5.15; SD:
1.26). In terms of data distribution, all the items present
a negative asymmetry, with items 8 (autonomy-volition)
and 19 (relatedness) presenting the highest values (-2.76
and -2.30, respectively). Finally, the Kurtosis indexes
are mainly positive, with item 8 reaching the highest
value (8.46, autonomy-volition), followed by items 19
(5.66, relatedness) and one (3.66, relatedness).

Confirmatory factor analysis (CFA)
A CFA was performed based on the factorial structure
defined by Ng et al. (2011), as can be seen in Figure
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1. Moreover, since the results obtained for the sample
did not meet the conditions of normality, the estimation
of the parameters of this analysis was performed with
asymptotic generalised least squares (AGLS), one of the
most commonly used asymptotically distribution-free
(ADF) methods used. The use of this method is based
on the fact that the results are not altered in cases in
which the normality assumption is violated. Finally, sin-
ce ordinal variables were available, a polychoric corre-
lation matrix was used with the rationale that this type
of correlations presents a series of latent variables on
which the observable variables or items are constructed.

The factorial loads were statistically significant (Ta-
ble 2), with values ranging from .442 (item 5, auto-
nomy-volition) to .964 (item 19, relatedness). Finally,
all the correlations between factors were also negative
(Table 3). The greatest coefficient of correlation was
found between autonomy-locus and autonomy-volition
(rxy: .982); and the smallest one between autonomy-
choice and relatedness (rxy: .741).

Finally, the model fit indexes pointed to a good data
fit: the quotient between the x? (544.99) value and its
degrees of freedom (160) was 3.40, the RMSEA value
was .05 (90% CI; .050-.060), the NNFI was .96 and the
CFI was .97

Invariance of the measurement model:
gender, age, competitive level and type of
sport

An invariance analysis was performed in order to check
that the model’s general fit was applicable, by means of
hierarchically nested models, to the different subgroups
of which the research was comprised. The analysis
presented the following structure: the 0 model (con-
figuration model) is a base model without restrictions
in the estimation of parameters in the different groups
with regard to which the subsequent comparisons were
made. In this type of models, the indicators that define
the measurement structure have the same configurations
among the selected groups. Model 1 specified, besides
factorial structures, equality or invariance of the facto-
rial loads between groups; and model 2 added the corre-
lations and the variances of the factors.

In order to obtain evidence of gender-related invarian-
ce, the group of men (n: 404) and the group of women
(n: 391) were taken. The difference in the CFI values
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Table 1
Descriptive statistics of items and dimensions

Basic Psychological Needs in Spanish Athletes: validation of the “Basic Needs Satisfaction in Sport Scale”

items Dimensions Mean Stahd?rd Asymmetry  Kurtosis
deviation
1. In sport, | have a close relationship with other people. RL 6,17 1,19 -1,85 3,66
2. In sport, | feel | am pursuing goals that are my own. AUT . 5,70 1,34 -1,20 1,04
3. | feel | participate in my sport willingly. AUT 6,14 1,16 -1,76 3,52
4. In sport, | get opportunities to make choices. AUT, 5,40 1,48 -0,97 0,54
5. In sport, | feel that | am being forced to do things that AUT 5,87 1,63 -1,52 1,38
| don’t want to do.
6. | can overcome challenges in my sport. CM 5,82 1,22 -1,37 2,23
7. | show concern for others in my sport. RL 5,61 1,56 -1,28 1,06
8. | choose to participate in my sport according to my AUT 6,53 0,99 -2,76 8,46
own free will.
9. In my sport, | have a say in how things are done. AUT, 4,83 1,71 -0,67 -0,31
10. There are people in my sport who care about me. RL 6,08 1,26 -1,76 3,13
11. 1 am skilled at sport. CM 5,88 1,20 -1,19 1,33
12. | feel | am good at sport. CM 5,58 1,27 -0,94 0,72
13. In sport, | can take part in the decision making process. AUT, 5,04 1,59 -0,69 -0,16
14. | get opportunities to feel that | am good at sport. CM 5,60 1,25 -0,89 0,57
15. In sport, | really have a sense of wanting to be there. AUT . 5,88 1,30 -1,34 1,53
16. In sport, | feel | am doing what | want to be doing. AUT . 6,19 1,14 -1,79 3,51
17. | have the ability to perform well in sport. CM 5,73 1,22 -1,11 1,19
18. In sport, there are people who | can trust. RL 6,23 1,14 -1,84 3,37
19. I have close relationships with people in sport. RL 6,38 1,08 -2,30 5,66
20. In sport, | get opportunities to make decisions. AUT, 5,34 1,54 -0,90 0,23
1. Competence 5,72 1,00 -1,04 1,30
2. Autonomy choice 5,15 1,26 -0,76 0,42
3. Autonomy volition 6,18 0,91 -1,41 2,14
4. Autonomy internal perceived locus of causality 5,92 1,03 -1,27 1,63
5. Relatedness 6,09 0,94 -1,48 2,20

Note: RL = Relatedness; AUT = Autonomy Internal perceived locus of causality; AUT,, = Autonomy Volition; CM = Competence; AUT

= Autonomy choice.
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Figure 1
Original five-factor structure
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between model 0 and 1 was less than 0.01 (ACFI < With regard to invariance for age, two groups were
-0.001), a result regarded as evidence favourable to formed, one consisting of minors (7: 523) and another

equality or invariance. Similar results were observed for group of adults (n: 272). The difference in the CFI va-
the difference of the comparison between models 0 and lues was below 0.01 for the comparisons of model O
2 (ACFI= -0.001). and 1, and subsequently 2 (ACFI = -0.001 and -0.002,
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Table 2

Factorial loads, errors and variance

Basic Psychological Needs in Spanish Athletes: validation of the “Basic Needs Satisfaction in Sport Scale”

Item A <) Rz

1 ,808 ,589 ,653
2 ,809 ,588 ,654
3 ,878 478 772
4 ,835 ,550 ,698
5 ,442 ,897 ,195
6 ,857 ,515 ,735
7 ,699 ,715 ,488
8 ,877 ,480 ,769
9 ,753 ,658 ,567
10 ,906 424 ,820
1 ,926 ,378 ,857
12 ,883 470 779
13 ,904 ,429 ,816
14 ,921 ,389 ,848
15 ,890 ,456 ,792
16 ,938 ,347 ,880
17 ,938 ,346 ,880
18 ,918 ,397 ,842
19 ,964 ,266 ,929
20 ,902 ,432 ,814
Note: A =factorial loads; & = error; R2 = variance

Table 3

Correlations between dimensions and composite reliability

Dimensions Competence Aut. choice Aut. locus Aut. volition Relatedness
Competence ,93

Aut. choice ,80 ,95

Aut. volition ,86 ,75 ,82

Aut. locus ,92 ,78 ,98 ,95
Relatedness 77 74 ,81 ,83 ,96

Note. Aut.: autonomy; composite reliability index on diagonal

respectively), thus offering evidence of invariance of the
model between the groups of adults and minors.

As for competitive level, the sample was divided into
two groups, non-elite athletes (n: 592) versus elite com-
petitive athletes (n: 203). For this model, CFI differen-
ces below 0.01 were found for model O with regard to
1 (ACFI = -0.001) and O with regard to 2 (ACFI <
-0.001), thus confirming the invariance between athletes
that engage in sport at different competitive levels.

Finally, the sample was divided into athletes who com-
peted in individual sports (n: 350) and in team sports
(n: 445). The differences in the CFI values were also
below 0.01 for both model 1 (ACFI = 0.001) and model
2 (ACFI = 0.002) when they were compared to model
0. This points to factorial invariance between individual
and team sports.
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Reliability analysis

Table 3 displays the results obtained for composite re-
liability as well as the correlations between factors. For
this model, the greatest index of reliability was found
for the relatedness dimension (.96) and the lowest index
was found for autonomy-volition (.82), the latter being
above the limit of .70.

Discussion

The results indicate that the structure of the original
version of the questionnaire and its Spanish version
was replicated, presenting a good overall fit similar to
those obtained in the preceding versions. Mention need
only be made of the low factorial load for item 5, which
nevertheless was above .40(“In sport, I feel that I am
being forced to do things that I don’t want to do”; au-
tonomy-volition) in both Spanish versions. With regard
to factorial structure, there are no data in other cultures/
languages, barring a Portuguese version (Do Nascimien-
to, 2015), which failed to maintain the five-dimension
structure addressed by Ng et al. (2011). This author
grouped, once again, autonomy in a single dimension,
without maintaining the distinctive characteristic of
the BNSFS, and only 12 items of the 20 original items
translated presented suitable factorial loads.

Table 4
Model invariance in gender age, competitive level and type of sport

Basic Psychological Needs in Spanish Athletes: validation of the “Basic Needs Satisfaction in Sport Scale”

With regard to the mean scores observed, it should
be mentioned that, as occurs with the team sport version
(De Francisco et al., 2018), the lowest score was recor-
ded in item 9 (autonomy-choice) and the highest one in
item 8 (autonomy-volition). This result could be accou-
nted for by culture, since some items seem to be more
important than others in the same context depending on
the provenance of the sample (Chen et al., 2015).

Moreover, all the items presented negative asymme-
try, as in the two previous versions, demonstrating that
the distribution frequency presents more values below
the mean than above it, irrespective of language, or in
other words that the answers are distributed below the
mean. It should also be noted that in both Spanish ver-
sions, item 8 (I choose to participate in my sport accor-
ding to my own free will; autonomy-volition) presents
the highest mean, asymmetry and Kurtosis values. The-
refore, most of the participants obtained a high score in
this item, meaning that in Spanish culture doing sports
is conceived purely as a matter of free will, without
sensations of pressure (Gomez et al., 2009).

With regard to invariance, a triple-nested model
analysis was performed for the gender, age, competi-
tive level and type of sport variables. Applying the cri-
terion indicated by Cheung and Rensvold (2002), with
regard to invariance there are no differences between

% 2 df p NNFI  CFl RMSEA RMSEA90% IC  Ay? Agl  ACFI
Gender ModeloO 904,68 320 <0,01 0979 0,982 0,068 0,063-0,073 - - -
Modelo1 927,87 331 <001 0,979 0982 0,067 0,062-0,072 23,19 1 *0,001
Modelo2 961,48 341 <001 0979 0981 0,068 0,063-0,073 56,08 21 -0,001
Age ModeloO 916,66 320 <0,01 0978 0,981 0,069 0,063-0,074 - - -
Modelo1 966,46 331 <0,01 0977 0980 0,070 0,064-0,075 49,80 11 -0,001
Modelo2 999,96 341 <0,01 0977 0979 0,070 0,065-0,075 150,02 21 -0,002
Competitive Modelo0  1437,64 320  <0,01 0,996 0,997 0,094 0,089-0,099 - - -
tevel Modelo1  1596,08 331 <0,01 0996 0,996 0,098 0,093-0,103 158,44 11 -0,001
Modelo2  1831,90 341 <0,01 0995 0,996 0,105 0,100-0,110 394,26 21 *0,001
Type of ModeloO 959,34 320 <0,01 0,979 0982  0.071 0,066-0,076 - - -
sport Modelo1  1013,36 331 <0,01 0979 0,981 0,072 0,067-0,077 54,02 11 -0,001
Modelo2 108540 341 <0,01 0,977 0980 0,074 0,069-0,079 126,06 21 -0,002

Note: y? = chi-squares; df = degrees of freedom; p= p value; NNFI = non-normed fit index; CFI = comparative fit index; RMSEA = root mean
square error of approximation; IC = confidence interval; A= difference between values; Model 0 = confidence model; Model 1 = invariant
factorial loads; Model 2 = factorial loads and variances/invariance factor covariances, *< 0.001
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any of the groups in relation to factorial structure (fac-
torial loads, correlations between factors, factor varian-
ces). These results constitute evidence that the resulting
tool is valid for evaluating the degree of satisfaction of
BPN, irrespective of the group answering the question-
naire, gender, age, competitive level (elite or non-eli-
te), or whether an individual or team sport is involved.
The validation by De Francisco et al. (2018) yielded the
same results in terms of gender, age and competitive
level, although these authors did not verify invariance
with regard to type of sport, since they only had partici-
pants who engaged in team sports.

This research made it possible to verify that the Spa-
nish version may be applied, without any variations, to
any type of sport. With regard to results on invariance
in other countries, Do Nascimiento (2015) only checked
factorial invariance by gender. The analysis of invarian-
ce is regarded as particularly interesting in view of its
applicability to comparative studies, since if a tool does
not fulfil the established invariance criteria, any conclu-
sions subsequently drawn in a study comparing diffe-
rent sample groups may be rendered invalid.

The composite reliability index presented good va-
lues for each dimension, which validates this tool, thus
confirming the absence of errors in the measurement
performed. Moreover, and as occurs with the original
version and the Spanish version for team sports, the
lowest value is obtained for autonomy-volition, 0.61
and 0.60, respectively. Possibly, and since, as Reeve
et al. (2003) assert, this is the dimension that requires
particular attention, since it is a broader concept of self-
regulation and may present significant differences. As
in their research, this dimension presents lower values.

Conclusion

The results of this study allow us to confirm that the
Spanish version of the BNSSS has good psychometric
properties, maintaining the five-dimension factorial
structure addressed by Ng et al. (2011) to evaluate the
satisfaction of BPN in federation sports in Spain, cons-
tituting a breakthrough in sport psychology in that it de-
velops a measurement tool for all types of sport, taking
into account the three-factor division in the autonomy
dimension.
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Introduction

Fundamental motor skills are regarded as the basic vo-
cabulary of motor development, the building blocks
of the most complex and specialised motor responses
(Gallahue et al., 2011). They also allow us to rise suc-
cessfully to the motor challenges of daily life and adapt
to the features of a changing environment (Castafier et
al., 2012). Gallahue et al. (2011) classify them into lo-
comotor, object control and balance. Their development
takes place in tandem with the maturation of the brain
between the ages of four and ten (Malina et al., 2004),
although if the right stimuli are received, good levels of
competence can be achieved from the age of six (Ga-
llahue et al., 2011).

Learning and developing motor skills is positively
influenced by a wide variety of biological, psychosocial
and environmental factors, which include: teacher trai-
ning and proficiency (Adamo et al., 2016); the charac-
teristics of the setting and facility (Barnett et al., 2013;
Castafier et al., 2012); the level of motor coordination
(Sanchez-Lastra et al., 2019); effective laterality based
on contralateral synergy, i.e. when the non-dominant
limb provides postural support to help the dominant limb
achieve gestural precision (Castafier et al., 2012; Cas-
tafier et al., 2018); and competence as perceived by the
actual children (LeGear et al., 2012). However, much
of the research has focused on assessing the impact of
specific programmes on motor competence in motor
skills (Bardid et al., 2017; Robinson et al., 2016; Veld-
man et al., 2017).

The significance of achieving good motor develop-
ment in childhood lies in its potential positive impact on
other human dimensions (biological, cognitive, affecti-
ve, social and psychological). Thus, associations have
been found between motor skills and reading and writing
(Callcott et al., 2015) or the ability to control attention,
emotions and impulses (Robinson et al., 2016). Becker
et al. (2014) believe that these benefits might have a
positive influence on academic performance in primary
school. Consequently, the number of studies quantifying
physical activity derived from motor skills has increased
(Adamo et al., 2016; Foweather et al., 2015).

The assessment of motor skills can be geared
towards the quantitative or qualitative performance of
motor execution. In the qualitative form, a series of mo-
tor pattern indicators are assessed in order to identify
the degree of maturity of each skill (Hardy et al., 2010).
Subsequently, motor activities more specifically based
on the needs of the students and the indicators which
they have not yet mastered can be programmed (Foulkes
et al., 2015). One of the most widely used instruments

Motor Skills Competence in Preschool Education

in qualitative assessment is the Test of Gross Motor De-
velopment, 2nd edition (TGMD-2) (Ulrich, 2000).

Results from previous studies using the TGMD-
2 found poor values in the gross motor coefficient of
267 Canadian preschoolers (5+.9 years) (LeGear et al.,
2012) and 284 Brazilian preschoolers (3-6 years) (Spes-
sato et al., 2012). In other studies with samples of 168
English preschoolers (4.65+.58) (Foulkes et al., 2015),
425 Australian preschoolers (4 years) (Hardy et al.,
2010), and 339 U.S. preschoolers (3-5 years) (Kit et al.,
2017), scores for locomotor skills were higher than for
object control skills.

Studies comparing female and male preschoolers
found no differences in gross motor coefficient (Foulkes
et al., 2015; Hardy et al., 2010). The same result was
obtained with a sample of 71 Europeans (5.58+, 5-6
years) (Stock et al., 2014). By contrast, in Cliff et al.
(2009), female preschoolers scored higher in a sample
of 46 Australians (3-5 years).

When the comparison focused on object control
skills, most male preschoolers demonstrated greater
competence (Foulkes et al., 2015; Hardy et al., 2010;
Kit et al., 2017; Spessato et al., 2012). The same con-
clusion was reached with samples of 93 (3-5 years) and
1,123 (5.94 1.6 years) Belgian (Bardid et al., 2013; Bar-
did et al., 2017), 76 Australian (4.1+.68 years) (Bar-
nett et al., 2013) and 99 English preschoolers (4.6 +.5
years) (Foweather et al., 2015). However, in CIiff et al.
(2009) female preschoolers scored higher, and Stock et
al. (2014) found no gender differences.

In terms of locomotor skills, several studies found
no differences by gender (Bardid et al., 2017; Foulkes
et al., 2015; Foweather et al., 2015; Spessato et al.,
2012). By contrast, female preschoolers performed bet-
ter in others (CIliff et al., 2009; Hardy et al., 2010; Kit
et al., 2017; Stock et al., 2014).

More specifically, competence in running, galloping
and hopping was higher in female preschoolers, while it
was higher in male preschoolers for striking, kicking,
throwing and catching (Foulkes et al., 2015; Hardy et
al., 2010).

Only one study was found in Spain which evaluated
TGMD-2 motor skills in preschoolers (Gonzalez et al.,
2009) with a sample of 70 Asturians between 4 and 6
years old. Other research either focused on one specific
motor skill or assessed different skills. Consequently,
in order to improve knowledge of motor competence in
children, this study was undertaken with the following ob-
jectives: a) to evaluate and compare general and specific
(locomotor and object control) competence in the funda-
mental motor skills of five-year-old Galician preschoolers;

PHYSICAL EDUCATION I

Apunts. Educacion Fisica y Deportes | www.revista-apunts.com

2020, n.° 141. 3rd Quarter (July-September), pp. 21-32

22



P. Garcia-Marin y N. Fernandez-Lopez

b) to identify the qualitative performance criteria of the
motor patterns which are most difficult to master.

Methodology
The research design was ex-post facto descriptive using
accidental sampling.

Participants

The sample was comprised of 80 participants, 34 female
(69.5+4.1 months; 21.9+3.2 kg; 117.1+3.03 cm;
15.9+1.7 kg - m-2) and 46 male (68.9+3.9 months;
23.3+3.5kg; 118.5+3.06 cm; 16.5+1.9 kg - m-?).

The inclusion criteria were: a) be aged between
60 and 71 months; b) be in the last year of preschool
stage; and c) be healthy and not have been diagnosed
with physical or intellectual disability prior to the re-
search. Any participants who did not complete all the
trials in the TGMD-2 were excluded.

The sample was obtained from three state pres-
chools in Galicia in towns with more than 90,000 in-
habitants. Based on Galician Statistics Institute figu-
res, the educational level of family members resident
in the schools’ catchment areas was as follows: uni-
versity (15.9%), secondary and/or vocational training
(34.0%), primary (19.0%) and no studies (31.1%). In
financial terms, according to the Institute the monthly
income per family unit was: up to €1,000 (18.6%);
from €1,001 to €2,000 (31.6%); from €2,001 to
€3,000 (25.1%); more than €3,001 (24.7%). The
schools’ education plans showed that less than 5% of
all the students enrolled came from abroad.

The research team interviewed the teachers at each
school to learn about the conditions in which the par-
ticipants' motor education was conducted. In two of
the schools, the preschool teachers themselves were in
charge of motor activities, while in the other school
it was the primary school physical education spe-
cialist. The specific time devoted to motor develop-
ment was one lesson of between 45 and 60 minutes
a week. These lessons were mainly geared towards
developing perceptive motor abilities and fundamen-
tal motor skills. The teaching resources normally used
were motor circuits, motor games, traditional games
and free play. The number of students per teacher
and classroom ranged from 21 to 25. Generally, the
lessons were held in indoor sports venues with surfa-
ce areas ranging from 420 to 730 m?. Exceptionally,
and weather permitting, the sessions were held in the
schools' playgrounds (2,100-2,700 m?).

Motor Skills Competence in Preschool Education

Instruments

The fundamental motor skills were assessed using the
TGMD-2 (Ulrich, 2000). This instrument consists of two
subtests, one for six locomotor skills (Figure 1) and the
other for six object control skills (Figure 2).

The material needed to administer the test consists of
two cones, a 12-cm bag, a batting tee, a 10-cm softball,
a baseball bat, a 20-cm basketball and soccer ball, a 10-
cm foam ball, a tennis ball and tape.

The test provides a gross motor coefficient based on
the scores achieved in the twelve skills assessed; a score
for the locomotor skills, a score for the object control
skills and an independent score for each skill. The theo-
retical age of motor development and the percentiles can
also be estimated on the basis of these scores. The re-
liability of the instrument (Cronbach’s o) calculated by
Ulrich (2000) for locomotor skills, object control skills
and gross motor coefficient was 0.85, 0.88 and 0.91,
respectively.

Procedure

The study was conducted in compliance with the rules
and ethical principles of the Declaration of Helsinki for
research involving human participants. The schools’
permission and the informed consent of the participants’
legal guardians were also secured.

To guarantee measurement reliability, the two test
examiners conducted two training sessions in which they
assessed ten preschoolers who were not in the sample
but were the same age.

Subsequently, inter- and intra-examiner agreement
was calculated with the Kappa coefficient. For this pur-
pose, other schoolchildren were evaluated on two occa-
sions at a two-week interval. The reliability achieved in
all the tests was greater than 0.82.

To administer the test, the examiners called the parti-
cipants in individually. Firstly, they were given a verbal
description and a technical demonstration of the skill.
Then they were given time to do the test. Each motor
skill was evaluated twice in a row. In each attempt, the
motor patterns that were performed correctly were given
1 point and the incorrect ones O points. All the partici-
pants were examined by the two assessors who agreed
on the record at the end of each test.

Statistical analysis

The means and standard deviations were calculated for
gross motor coefficient, the locomotor skills scale, the
object control skills scale, each one of the independent
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Figure 1
TGMD-2 locomotor skills.

Motor Skills Competence in Preschool Education

Run as fast as possible
over a distance of 15 m
marked by two cones.

» Arms move in opposition to legs, elbows bent.
+ Brief period when both feet are off the ground.
+ Narrow foot placement landing on heel or toe.
» Non-support leg bent approximately 90°.

Gallop a distance of » Arms bent and lifted to waist level.
8 m marked by two * A step forward with the lead foot followed by a step with
cones. the trailing foot which lands next to or just behind the
first one.
2 * Brief period where both feet are off the ground.
<« + Maintain a rhythmic pattern for four consecutive
) gallops.
Hop three times on the » The non-support leg swings forward in pendulum fas-
preferred leg and three hion to generate force.
more on the non-prefe- » The foot of the non-support leg remains behind the
rred leg. body.
* Arms are bent and swing forward to generate force.
- Take off and land three consecutive times on dominant
foot.
* Take off and land three consecutive times on non-
preferred foot.
Leap over a 12-cm bag * Take off on one foot and land on the opposite foot.
with takeoff on one foot - Period where both feet are off the ground longer than
and a 3-m run-up. in running.
 Forward reach with the arm opposite the lead foot.
3m
Jump horizontally with + Preparatory movement includes bending both knees
feet together as far as - with arms stretched out behind body.
possible using a line A == * Arms extended forcefully forward and upward reaching
painted on the floor as full extension above the head.
a guideline. » Take off and land on both feet simultaneously.
* Arms are thrust downward during landing
Slide sideways a dis- e P & P * Body turned sideways so shoulders are aligned with
tance of 15 m marked . % ‘a E ‘E' the line on the floor.
by two cones and ) 4 4 + A step sideways with lead foot followed by a slide of the
taking as a guideline a ‘m n o) /A N trailing foot until it reaches the lead foot.
straight line painted on o 0 \ \ | - + At least four continuous step-slides to the right.
the ground. < \/J \ J < * At least four continuous step-slides to the left.
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Figure 2
TGMD-2 object control skills.

Strike a 10-cm sta- » Dominant hand grips bat above non dominant hand.
tionary ball at waist : » Non-preferred side of body faces the imaginary thrower
height. with feet parallel.

» Hip and shoulder rotation during swing.
« Transfer body weight to front foot.
* The bat hits the ball.

Dribble a 20-cm ball + Contact ball with one hand at waist level.

four times in a row + Push ball with fingertips (not a slap).

while stationary. Catch « Ball contacts floor in front of or to the outside of foot on
the ball with both hands the preferred side.

when at the end of = + Maintain control of ball for four consecutive bounces
bouncing. without having to move the feet to retrieve it.

Catch a 10-cm ball with : « In the preparation phase hands are in front of the body
both hands tossed by a ; o and elbows are bent.

person 5 m away. Only » Arms extend while reaching for the ball as it arrives.
tosses between the : * Ball is caught by hands only.

catcher’s shoulders and
waist are valid.

5m
Run up and kick a 20- » Rapid continuous approach to the ball.
cm ball against the wall. + An elongated stride immediately prior to ball contact.
The ball is placed 6 m L + Non-kicking foot placed even with or slightly behind the
from the wall and the & . ball.
child starts their run-up | » Kicks ball with instep or toe of preferred foot.
3 m from it.
3m
Overhand throw a » Windup begins with downward movement of hand and
tennis ball as hard as _ arm.
possible against the * Rotate hip and shoulders to a point where the non-
wall 6 m away. throwing side is facing the wall.
» Weight is transferred by stepping with the foot opposite
the throwing hand.
« Follow-through beyond ball release diagonally across
6m the body toward the non-preferred side.
Underhand roll a tennis » Preferred hand swings down and back, reaching be-

hind the trunk while the chest faces the cones.

« Stride forward with foot opposite the preferred hand
toward the cones.

» Bend knees to lower body.

* Release ball close to the floor so ball does not bounce
more than 10 cm high

ball as hard as possible
against the wall 6 m
away and sending the
ball between two cones
that are 1 m apart.
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motor skills and performance criteria. A comparative
analysis by gender was conducted. The analysis of va-
riance (ANOVA) was used for the quantitative varia-
bles which met the assumption of normality with the
Kolmogorov-Smirnov test and the Mann-Whitney U test
was used for those that did not. The Chi-square test was
applied in the performance criteria and the intensity of
the association was estimated by means of Cramér’s V.
The performance criteria most difficult to master were
identified by choosing the ones yielding a competen-
ce percentage of less than 10% with respect to Ulrich
(2000). The significance level in all the tests was p <
.05. The entire analysis was performed with the SPSS
software package, version 20.0 (SPSS Inc., Chicago,
IL, USA).

Results
The gross motor coefficient achieved by the parti-
cipants was 93.3+13.1 (37.3+25.9 percentile). No
difference was found between the two genders (fe-
male = 92.6+11.6; percentile 35.1+24.3; male =
93.7+14.2; percentile 38.94+27.2; F ., = .148; p =
.701). Figure 3 shows the levels of motor development

achieved following Ulrich’s reference values (2000).

Motor Skills Competence in Preschool Education

The percentage of preschoolers who did not reach the
average equivalent to their age was 37.5% (female:
39.1%; male: 35.3%).

The score achieved in the locomotor skills subtest
was 9.2+2.3 (percentile 41.7+23.5) and in the object
control skills subtest 8.6+2.5 (percentile 36.1+24.7).
No differences by gender were found in the locomotor
skills subtest (female: 8.9+1.7; percentile 37.4+19.1;
male: 9.442.7; percentile 44.84+26.0; F1.78: .926;
p: .339) or in the object control skills subtest (female:
8.6+2.7; percentile 37.8+25.7; male: 8.5+2.4; per-
centile 34.8+24.2; F, .. 050; p: .824).

Male preschoolers had significantly higher locomo-
tor skill scores than in object control (t: 3,196; df: 45; p:
.003). In female preschoolers, no differences were found
between the two subtests (z: .635; df: 33; p: .530).

Of all the motor skills analysed, significant diffe-
rences were only found by gender in striking (fema-
le: 4.9+2.2; male: 6.3+£2.0; F .: 8.718; p: .004)
and dribbling (female: 2.9+4+2.3; male: 4.3+1.8; Z:
-2.931; p: .003) (Table 1).

The percentages of preschoolers who demonstrated
competence in the performance criteria for locomotor
and object control skills are shown in Tables 2 and 3,
together with differences by gender.

Figure 3.
GMS development levels for each gender
B Male
60,0 Female
50,0
40,0
S
)
<)
S
c 30,0
[
3]
T
&
20,0 29,4
17,4 17,4
10,0 13
43 5,9 . 59
0,0 |
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average average
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Table 1
Comparison of non-standardised motor skills scores by gender.

Motor Skills Competence in Preschool Education

Scale Motor skill Male Female Z F p

Locomotor s. Run 5,6+1,9 5,6+2,1 -,059 - ,953
Gallop 6,2+1,1 5,9+1,5 -514 - ,608
Hop 5,9+2,1 5,9+1,7 -,416 - 677
Leap 4,0+1,7 3,9+1,3 -,539 - ,590
Horizontal jump 5,3+1,7 4,8+1,6 1,714 ,194
Slide 6,4+2,0 6,8+1,2 -,203 - ,839

Object control s.  Striking a stationary ball 6,3+2,0 4,9+2 2 - 8,718 ,004*
Stationary dribble 4,3+1,8 2,9+23 -2,931 - ,003*
Catch 4,1+1,3 4,5+1,4 - 1,245 ,268
Kick 5,3+1,8 4,7+1,4 - 2,567 ,113
Overhand throw 3,9+1,5 4,3+2,0 - ,928 ,338
Underhand roll 5,3+1,6 4,9+1,5 - 1,398 ,241

* Significant differences p < ,05.

Discussion
The gross motor coefficient achieved by the partici-
pants in this study was low, consistent with LeGear et
al. (2012) and Spessato et al. (2012), and 37.5% of the
preschoolers evaluated did not achieve age-appropriate
theoretical motor development.

The poor performance of the sample might be ex-
plained by several factors. Firstly, the preschools analy-
sed spent devoted one 45-60-minute lesson per week to
motor classes. Considering the impact of engaging in
physical activity on motor skill competence (Adamo et
al., 2016), it might be questioned whether such a weekly
frequency and time would be sufficient to produce good
motor development. Indeed, despite the importance of
motor skills in preschoolers, the legislation on preschool
education does not specify the number of hours and les-
sons which should be dedicated to this subject area. As a
result, each school decides for itself and there is no gua-
rantee that there will be sufficient minimum provision to
promote their students’ motor skills.

The second reason could be to do with the teachers
who taught the motor skills lessons. This is because in
one case they were led by the primary school physical
education specialist with no training in the preschool
stage and in the other two by preschool education gra-
duates. Since the level of achievement of motor skills in
preschoolers is influenced by teacher proficiency (Ada-
mo et al., 2016; Stock et al., 2014), it would be more
appropriate for the classes to be led by preschool tea-
chers with extensive specialised training in motor skills.
Therefore, the importance of training in motivational

teaching methodologies and strategies should be unders-
cored. Previous studies have shown that teachers’ ability
to implement personal responsibility and autonomy stra-
tegies has a positive impact on students’ participation,
effort, commitment and leadership by improving their
decision-making capacity and promoting a constructive
view of a more active lifestyle (Camerino et al., 2019;
Prat et al., 2019).

Another possible explanation might be the over-use
of free play during lessons. Preschoolers are known to
use skills such as running and some types of jumping in
this type of play quite often. However, others such as
dribbling a ball, galloping and sliding sideways are not
part of their regular play. Accordingly, the predecessors
of this study found better results in motor competence
when the activities were supervised by a specialist who
diversified skill performance (Bardid et al., 2013; Bar-
did et al., 2017; Robinson et al., 2016; Stock et al.,
2014; Veldman et al., 2017).

The high number of students in the class and the re-
lationship between the performance area and the student-
teacher ratio should be added to the above reasons. True
et al. (2017) argue that the number of preschoolers in a
3-5 year-old class should not exceed 12. In addition, the
recommended student-teacher ratio would be 8:1, while
the optimal area for motor performance would be 13 m2
per student indoors and 23 m2 per student outdoors. Ba-
sed on these reference values, it follows that the space
available to the preschoolers in the sample (16.4 m2 per
student in the worst case of indoor space) was more than
sufficient. However, in all the preschools, the maximum
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Table 2

Percentage of male and female preschoolers demonstrating competence in performance criteria for locomotor skills, chi-square value

and Cramer's V.

Motor Skills Competence in Preschool Education

LS performance criteria Male Female Total Dif. X? p 4

Running (R)

1. Arms move in opposition to legs, 52,2 35,3 45,0 28,0 2,251 ,134
elbows bent

2. Brief period when both feet are off 87,0 88,2 ,029 ,864
the ground

3. Narrow foot placement landing on heel or toe 60,9 70,6 65,0 28,0 ,812 ,368
(not on the whole area of the sole)

4. Non-support leg bent approximately 90° 34,8 471 40,0 42,0 1,228 ,268
(e.g. near the buttocks)

Galloping (G)

1. Arms bent and lifted to 17,4 23,5 20,0 12,0 ,460 ,497
waist level

2. Astep forward with the lead foot followed by a step 100 94,1 2,775 ,096
with the trailing foot which lands next to or just
behind the first one

3. Brief period when both feet are 91,3 76,5 3,374 ,066
off the ground

4. Maintain a rhythmic pattern for four 82,6 70,6 1,620 ,203
consecutive gallops

Hopping (H)

1. The non-support leg swings forward in 13,0 17,6 15,0 39,0 ,325 ,569
pendulum fashion to generate force

2. The foot of the non-support leg remains 47,8 17,6 35,0 26,0 7,827 ,005 ,313
behind the body

3. Arms are bent and swing forward 26,1 41,2 32,5 17,5 2,029 ,154
to generate force

4. Take off and land three consecutive times 82,6 82,4 ,001 ,976
on preferred foot

5. Take off and land on three consecutive times 69,6 64,7 ,210 ,646
on non-preferred foot

Leap over an object with run-up (L)

1. Take off on one foot and land on the opposite foot 47,8 58,8 ,948 ,330

2. Period when both feet are off the ground longer 73,9 76,5 ,068 ,794
than in running

3. Forward reach with the arm opposite the lead foot 39,1 23,5 2,169 141

Horizontal jump from standing start (HJ)

1. Preparatory movement includes bending both knees 56,5 35,3 3,633 ,060
with arms stretched out behind body

2. Arms extended forcefully forward and upward 56,5 41,2 1,841 175
reaching full extension above the head

3. Take off and land on both feet simultaneously 43,5 41,2 425 31,5 ,042 ,837

4. Arms are thrust downward during landing 52,2 47,1 ,205 ,651

Slide sideways (S)

1. Body turned sideways so shoulders are aligned with 65,2 52,9 1,228 ,268
the line on the floor

2. Astep sideways with lead foot followed by a slide of 78,3 88,2 1,347 ,246
the trailing foot until it reaches the lead foot

3. At least four continuous step-slides 73,9 82,4 ,799 372
to the right

4. At least four continuous step-slides to the left 60,9 70,6 ,812 ,368

Diff.: Difference with Ulrich (2000) in the percentage of participants demonstrating competence.
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Table 3
Percentage of male and female preschoolers demonstrating competence in performance criteria for object control skills, chi-square
value and Cramer's V.

Motor Skills Competence in Preschool Education

OCS performance criteria Male Female Total Dif. X2 p v
Striking (ST)
1. Dominant hand grips bat above non-preferred 39,1 17,6 30,0 50,0 4,297 ,038 ,232
hand
2. Non-preferred side of body faces the imaginary 34,8 23,5 30,0 29,0 1,179 ,278
thrower with feet parallel
3. Hip and shoulder rotation during swing 73,9 41,2 8,730 ,003 ,330
4. Transfers body weight to front foot 47,8 23,5 4,924 ,026 ,248
5. The bat hits the ball 39,1 35,3 37,5 25,5 ,123 ,726
Stationary dribble (SD)
1. Contacts ball with one hand at waist level 52,2 35,3 2,251 ,134
2. Pushes ball with fingertips (not a slap) 23,1 17,6 , 799 372
3. Ball contacts floor in front of or to the outside of 47,8 23,5 37,5 25,5 4,924 ,026 ,248
foot on the preferred side
4. Maintains control of ball for four consecutive bounces 21,7 23,5 22,5 10,5 ,036 ,850
without having to move the feet to retrieve it
Catching (C)
1. In the preparation phase hands are in front of the 56,5 64,7 60,0 23,0 ,546 ,460
body and elbows are bent
2. Arms extend while reaching for the ball 60,9 76,5 2,169 141
as it arrives
3. Ball is caught by hands only 47,8 41,2 ,349 ,555
Kicking (K)
1. Rapid continuous approach to the ball 73,9 471 62,5 14,5 6,015 ,014 274
2. An elongated stride immediately prior to ball 43,5 23,5 3,420 ,064
contact
3. Non-kicking foot placed even with or slightly 34,8 47,1 40,0 47,0 1,228 ,268
behind the ball
4. Kick ball with instep or toe of preferred foot 60,9 41,2 52,5 31,5 3,040 ,081
Overhand throw (OT)
1. Windup begins with downward movement of 30,4 29,4 ,010 ,921
hand and arm
2. Rotate hip and shoulders to a point where the 30,4 17,6 1,705 ,192
non-throwing side is facing the wall
3.  Weight is transferred by stepping with the foot 43,5 70,6 5,805 ,016  ,269
opposite the throwing hand
4. Follow-through beyond ball release diagonally 21,7 41,2 30 23 3,517 ,061
across the body toward the non-preferred side
Underhand roll (UR)
1. Preferred hand swings down and back, reaching 43,5 41,2 42,5 15,5 ,042 ,837
behind the trunk while the chest faces the cones
2. Stride forward with foot opposite the preferred 52,2 29,4 4,145 ,042 ,228
hand toward the cones
Bend knees to lower body 82,6 76,5 ,460 ,497
Release ball close to the floor so ball does not 43,5 52,9 ,702 ,402

bounce more than 10 cm high

Diff: Difference with Ulrich (2000) in the percentage of participants demonstrating competence.
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number of students per class and the student-teacher ra-
tio were far exceeded, thereby affecting quality of prac-
tice.

The findings of this study are consistent with others
which found no differences in gross motor coefficient by
gender (Foulkes et al., 2015; Hardy et al., 2010; Stock
et al., 2014). It therefore coincides with Foulkes et al.
(2015) and Hardy et al. (2010) who ascribe these data to
the similarity in physical and physiological characteris-
tics of both genders at these ages.

As in Stock et al. (2014), no gender differences were
found in the analysis of the locomotor and object control
skills subtests. However, as in other studies, a compari-
son of each motor skill independently showed a greater
proficiency of male preschoolers in striking and drib-
bling (Foulkes et al., 2015; Hardy et al., 2010). Fur-
thermore, the analysis of the performance criteria revea-
led that all the differences were in object control skills.
Thus, the percentage of male preschoolers demonstra-
ting competence was higher for almost all performance
criteria except for weight transfer in throwing. In loco-
motor skills, the only difference was in the non-support
leg position in hopping.

The main reason accounting for the differences in
object control skills based on gender is linked to the
specificity of the stimuli and participation in activities
which stimulate one type of skill or another. Thus, Kit
et al. (2017) explained the better performance of male
preschoolers by their greater engagement in activities
that involve the use of balls, such as football or bas-
ketball. Meanwhile, Barnett et al. (2013) found an in-
verse relationship between the level of competence in
object control skills and participation in dance classes,
an activity with greater involvement of female preschoo-
lers. In addition, Bardid et al. (2017) noted that male
preschoolers received more feedback and technical co-
rrections during object control skills, thus helping them
to progress in mastering these skills. In this paper, the
sports played and the type of feedback received by the
students were not known, which is a limitation that
means the above arguments cannot be discussed and will
have to be addressed in future research.

The qualitative evaluation using the TGMD-2 made
it possible to identify the performance criteria which the
preschoolers analysed found most difficult to master. To
improve their competence in locomotor skills, activities
should be directed toward arm-leg coordination to ge-
nerate more force in running and jumping (hopping and
horizontally). In running, they would also need increa-
sed hip joint mobility when in the air and also landing
on the heel or toe. In galloping, the only factor to be
improved would be arm position. In hopping, the action

Motor Skills Competence in Preschool Education

of the non-support leg should be improved by swinging
it forward to increase the force exerted on the other one.
Finally, in horizontal jumps, leg coordination exerci-
ses should be addressed to land on both feet at the same
time.

With regard to object control skills, it was found that
participants would need to strengthen their perceptual-
motor skills to better coordinate their movements with
the objects in striking, dribbling and kicking. An im-
mature pattern was also identified in the preparation
positions in striking, catching, kicking and underhand
rolling, and several points in these actions revealed
shortcomings in the movements and positions which
allow the skill to be executed with balance.

By identifying the performance criteria that have not
yet been mastered, teaching and learning processes can
be planned to meet students’ specific needs. In order
to improve the participants' level of motor skills, it is
recommended to expand the teaching resources used in
the sessions by introducing short motor activities, motor
stories, motor songs and learning environments. All the-
se resources make it possible to encourage varied expe-
rimentation with motor skills in a recreational and glo-
bal way, thereby linking motor development to the three
curricular areas (1. Self-knowledge and personal auto-
nomy; 2. Knowledge & Understanding of the World,
and 3. Languages: communication and representation).
Similarly, motor stimulation through the use of interacti-
ve technological environments with immersive experien-
ces which simulate different feelings of presence (exer-
games) is an innovative and effective resource that can
be used to develop fundamental motor skills (Castafier
et al., 2011).

Conclusions
The analysis of fundamental motor skills competence
evinced a poor level of performance by the preschoolers
in the sample analysed. Given the benefits of a good
level of motor development for perceptual, cognitive,
psychological, affective and social skills, as well as its
impact on academic performance, it would be advisable
to expand practice opportunities in preschools. To this
end, the guidelines below should be followed:
e Activities should be led by preschool teachers with
extensive training in body expression teaching and the
ability to introduce active and innovative methodologies
and motivating teaching strategies.
® The specificity of the stimuli in motor competence
calls for the introduction of both locomotor and object
control skills in teaching approaches while bearing in
mind that object control skills are more complex.
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* When the intention is to improve competence in fun-
damental motor skills, organised activities should pre-
dominate over free play. This does not mean that free
play should be excluded from lessons, since it can be
very helpful, for example, in fostering motor creativity.
® Feedback and communication from teachers to stu-
dents should enhance their motivation and facilitate the
progression of their motor skills, regardless of gender
and type of activity.

® Addressing students' needs calls for a qualitative as-
sessment of the state of their fundamental motor skills
development.

¢ Education legislation should be updated and specify a
sufficient length of time to ensure motor development
in preschools. It would also be advisable to reduce the
student-teacher ratio.
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Introduction

In 1968, Philip W. Jackson published Life in Clas-
srooms, a book compiling the outcomes of the extensi-
ve ethnographic research he had conducted in different
schools in the United States. This immersion in school
life him to identify ideas that were transmitted implicitly
to pupils through the set of routines and forms of orga-
nisation in schools. The author coined the term Hidden
Curriculum (HC) for this ensemble of ideas which go
largely unnoticed by the educational community. Des-
pite the relevance of his work, Jackson was not the first
scholar to draw attention to the hidden transmission of
ideas in the educational system. Classic authors of the
stature of Durkheim or Gramsci had already attributed
competencies to schools that fell way outside official
academic curricula. The relationship between HC and
reproduction theories subsequently prompted authors
such as Henry Giroux, and numerous others, to analyse
and challenge these ideas and develop critical pedagogy
as a practice for turning the school into a driver of social
change rather than an instrument of reproduction.

Research into HC in physical education (PE) has its
clear point of departure in the work of Linda L. Bain
(1975). From her very first publication, this researcher
sought to describe the different ways in which HC acts
in PE classrooms. Initially, her analysis of the study of
HC in PE focused on personal values culled from the
literature up until that time (Bain, 1976). These values
were rights and obligations in the classroom for which
no provision was made in academic syllabuses, and they
became an opportunity to explore the student’s HC as it
is developed in the PE subject depending on pupil gen-
der and social provenance. Bain (1985; 1990) went on
to correct her initial research and extended her study of
HC by observing the meanings or significance attached
to classroom routines by teachers and pupils, bringing
in a feminist outlook which ultimately spawned myriad
related research. In doing so, she broke away from the
line pursued in her earlier work, asserting that the basic
objective of studying HC is not merely to understand the
school experience (schooling), but rather to understand
the relationship between schooling and society.

Other authors of international repute have since in-
vestigated the phenomenon of HC and PE, as noted by
Devis et al., (2005). Cases in point would be Tinning
(1990), Kirk (1992) or Fernandez-Balboa (1993), who
studied the ideologies that prevail in PE. These studies
are founded on the notion that PE is not neutral and that
its specific deployment is driven by the interests of cer-
tain groups (Kirk & Tinning, 1990). Some examples of
this are technocratic rationality (Fernindez-Balboa &
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Muros, 2006), which is obsessed with accomplishing
objectives regarded as non-problematic by deploying
increasingly more efficient methodologies (Bain, 1990),
or the ideology of performance, associated with the for-
mer, which sees pupils’ bodies as an instrument at the
service of the values associated with competitive sport
and the school as a training ground (Crum, 2017; De-
vis, 2001; Molina & Beltran, 2007). As Kirk explained
(1990), the ideology of performance has allowed PE to
seek to justify its presence on the school curriculum, as
healthism (Colquhoun, 1990) is now doing, a growing
discourse in these parts and one which, while it may not
adhere to educational parameters and does admit criti-
cal analysis, would appear to promote performance or
appearance (Bain, 1990) and prescribes what medicine
recommends to PE (Devis & Peir6, 1992).

Another point of interest in the study of HC in PE
stems from questions of gender and sexuality (Devis et
al., 2005). Besides the studies by Bain, mention should
also be made of Patricia Griffin (1989), who produced
an interesting ethnographic study in which she conclu-
ded that male and female pupils have scant interaction
with each other and that male students tend to behave
more aggressively, whereas the conduct of female pupils
is characterised by a penchant for cooperation and more
verbal, rather than physical, behaviours. According to
Griffin, these findings lead to the conclusion that gender
is the most important socialising agent in PE, meaning
that understanding it is key in transforming reality. The-
refore, it transpires that these questions of gender, as
well as sexuality, implicitly permeate many of the tea-
ching actions of PE teachers, thereby conditioning the
way that pupils participate in the subject and the practice
of physical activity (Beltran-Carrillo & Devis, 2019).

More recently, studies such as those by Olson et al.,
(2016) or Casey (2017) have established a very close
link between the term HC and ideology and discourse,
striving to keep HC in PE on the latter’s pedagogical
and sociological research agenda.

In the light of the foregoing, the objective of this stu-
dy is to ascertain which of these ideologies are transmit-
ted through hidden curriculum in a secondary school PE
class.

Methodology
The study is based on a qualitative research methodo-
logy using the educational ethnography strategy, which
is the result of applying ethnographic practice and
anthropological reflection to the study of the school as
an institution (Velasco and Diaz de Rada, 2006). It is a
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single-case study which involves a process of investiga-
tion characterised by a detailed, systematic and in-depth
examination of the case in question (Stake, 2007)

The researcher was involved in this study for a pe-
riod of two months, in the form of two weekly sessions,
thereby fulfilling the requirements pertaining to being in
the field, in the environment being studied, thus enabling
him to become familiar with and recognise many of the
events and details of the reality observed, while also
being able to act to extend his information and exchan-
ge impressions with the participants. On the other hand,
in certain cases this presence could modify the research
setting or make the participants feel awkward.

Participants

This study was conducted in the PE subject of a second-
year compulsory education public school in the city of
Valencia numbering 23 pupils, 12 girls and 11 boys. The
school where the research was conducted is public and is
located in the centre of the city of Valencia. The majority
of the pupils are from Spanish-speaking families with an
average socio-economic level, employed in the services
sector or as freelance workers, according to the School’s
Educational Project. The teacher is a 32-year-old male
who has taught PE in different academic years and also
in the Spanish Baccalaureate. He was also the tutor of
one of the authors of the study who, over a two-month
period, did his teacher training 22 hours a week partici-
pated at the school. During the observation period, and
before the interviews were held, the student or trainee
teacher informed and secured the consent of the families
and the teacher by means of a letter. He also informed
the school management and guidance department, who
gave their approval following a small personal interview
in the course of which the research procedures were ex-
plained.

Materials and Instruments

The ethnographic method uses a set of resources to
compile and analyse the elements being studied, such
as participant observation, interview and documentary
analysis (Alvarez, 2008). For the purpose of data trian-
gulation, in this study the information was collected by
means of participant observation and semi-structured
interviews, one with the teacher and seven with pupils
from the group (four girls and three boys), selected on
account of their role in the group or because they had
been involved in certain situations of interest. This se-
lection was performed firstly by means of convenience
sampling, leveraging the predisposition of two girl pu-
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pils to participate in the research. These two initial inter-
views were followed by a snowball sampling selection
strategy in which pupils mentioned and/or recommended
by the previous interviewees were chosen with a view to
obtaining access to participants who might otherwise be
more difficult to identify through simple observation, al-
beit with an evident relationship with the object of study
(Hammersley & Atkinson, 2001). Therefore, both data
collection tools enable us to study certain elements from
different standpoints and compare them from the pers-
pective of the observer.

Procedure
The research was conducted during the first term of
2017, and involved the observation of a total number of
13 one-hour-long PE sessions (8 sessions of the Rugby
tag teaching unit and 5 acrobatic gymnastics sessions).
In methodological terms, the pupils learnt basic rug-
by skills and tactics based on pure global and global
polarising attention practice strategies (Sanchez-Baiiue-
los, 1989) through a task setting-based command style
(Mosston & Ashworth, 1993). In short, a style based
on a classic session structure with scant pupil participa-
tion, as in the case described by Prat et al. (2019). This
style took the form of different modified games inten-
ded from the outset to place the technical elements and
the rules of the sport in a real-game situation context.
The same strategies and styles were applied in acroba-
tic gymnastics, with an organisation based on pairs and
groups of three for pupils to execute different figures in
an ascending order of difficulty. The trainee teacher did
the field work, taking on the role of observer-participant
(Sparkes & Smith, 2014) during his work experience at
the school or, in other words, through partial and spo-
radic participation. Throughout this observation period,
the author used note-taking as a method for recording
information, analysed chronologically and intelligibly.
Elements such as class organisation, spontaneous pupil
distribution, inter-group interactions and group-teacher
interactions were used for note-taking purposes. Moreo-
ver, the semi-structured interviews were held in sessions
agreed to in advance with the teacher to ensure that the
absence of a given pupil would not disrupt the normal
course of the classes as planned by the teacher. The
interviews were held in a corner of the gym and were
recorded on a mobile telephone over a variable time
(between 26 and 42 minutes). The questions were based
on predetermined categories taken from a bibliographic
review performed in advance dealing with the scientific
evidence of HC in PE: technocratic rationality, gender
questions and questions of origin. Examples of the first
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category of questions are provided below, although some
of them were modified in the course of the interview:
“What is the purpose of PE? What role do you think PE
plays in your education? In your opinion, which pupils
in the class are best at PE and why?”.

The credibility criteria, which in qualitative research
may be defined as the sum of reliability and validity
(Goetz & LeCompte, 1988) must be underpinned by
ethical principles. Thus, to guarantee credibility, the li-
terature recommends accurate designs, detailed descrip-
tions or a critical review of drafts, besides the observan-
ce of ethical behaviour, such as the use of pseudonyms,
informed consent or the confirmation of the transcrip-
tions (Sparkes & Smith, 2014), among other aspects.
In this regard, this study provides a detailed description
of the setting and the methodological procedure, thus
enabling it to be replicated. Moreover, a certain trian-
gulation of techniques and informants was used, yielding
data which, when discussed with other studies, provide
a consistent narrative. Finally, and to guarantee ethical
conduct, the participants’ well-being was never threate-
ned or compromised, pseudonyms were used, participa-
tion was voluntary and the consent of the pupils, their
families and the teacher involved was secured.

Data Analysis

All the recordings were transcribed literally and analysed
together with the observer-participant’s field data note-
book. The qualitative data analysis process consisted of
data reduction, exposition of the data and the verifica-
tion of conclusions (Massot et al., 2004). In other words,
activities related to selection, focalisation and the abs-
traction of units of meaning based on thematic criteria.
Although the study in general used a mixed coding and
categorisation process, the categories selected and pre-
sented in this article were determined deductively. More
specifically, categories that refer, in one way or another,
to some of the specific ideologies of HC in PE: “Being
in tip-top shape”, “Effort” and “Participation”. Simi-
larly, and due to space constraints, categories related to
gender and/or origin questions have been excluded.

Results and Discussion

Characterisation of the PE sessions

The 2nd-year secondary-school PE session generally be-
gan after between seven and ten minutes had elapsed.
This time was used by pupils to leave their backpacks
in the changing rooms and to assemble in a specific pla-
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ce in the gym equipped with a small table and a black-
board/whiteboard. The teacher was a young person who
maintained a cordial relationship with the pupils. Many
of the boys and girls greeted him on seeing him and sat
down to wait. The teacher would then take the class re-
gister, make the relevant announcements and then go on
to explain the first activity in the session.

The class apparently unfolded on a substantially rou-
tine and incident-free basis. In this regard, the actual
teacher referred to the group in question as “a highly
integrating group” and that “in general, the group’s pre-
disposition has been quite high this year” (Observer’s
notebook, 7.2.2017). Therefore, and a priori, the educa-
tional context may be regarded as ideal, with a non-dis-
ruptive group of pupils evincing no discriminatory beha-
viour and attitudes and positively predisposed towards
the teaching-learning process. Following the examples
of Tinning (1992), the classes were well-taught, as em-
bodied in the orderliness of the group, the teacher’s con-
trol over the latter and participation.

Although, as has already been mentioned, the rela-
tionship between the pupils and the subject was appa-
rently ideal, the pupils’ perception of the subject had to
be verified beyond the evident amusement and excite-
ment they got out of it. The function attributed by the
pupils to PE in the school syllabus and the significance
afforded to the content and activities in the sessions are
two elements that need to be analysed to be able to un-
derstand the prevailing teaching paradigms in this con-
text.

PE helps you to stay in good shape

When we asked the pupils about the objective of the
subject or the main purpose sought by the teacher in gi-
ving the class, the most frequent answer was to improve
health and transmit healthy lifestyle habits:

It is useful because there are people who, if they do
not do physical education, do no sport, and it also helps
to increase sport a little and for us to be healthier, so to
speak (Empar, pupil).

Other students were of the same opinion as Empar
and also stated that this was the main objective of the
subject. This trend represents a limited and instrumen-
talist view of the functions of PE, making it a curricu-
lar element intended solely to keep the school popula-
tion within acceptable health parameters. This could be
constructed as a healthist function of PE (Colquhoun,
1990; Tinning, 1990) which devalues the pupils’ social
functions and all-round development, to name but some
issues, and which have been attributed to it in recent
years (Lopez Pastor et al., 2016).
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Nevertheless, this idea is usually totally linked to the
use of free time in a responsible way that is beneficial to
health (Devis, 2001).

It is like teaching us to move and not spend the day
playing video-games. I mean, running, doing a bit of
sport rather than lounging on the sofa all day. Also to
teach us that sport can be good fun and healthy at the
same time (Pau, pupil).

The subject was addressed as a way of generating re-
sources that they could leverage to fill their leisure time,
both at school and in adult life (Devis, 2001). In fact,
this link between PE and leisure and recreation was very
close in some cases, to the extent that the subject was re-
garded as a space for leisure or recreation in the school
syllabus.

PE is used more or less to get some exercise and, at
least as far as I'm concerned, as a form, of amusement,
isn’t it? I mean it’s about getting away from the whole
classroom thing, chairs and desks and homework and all
that... As well as having a bit of fun, doing activities. ..
It’s about not just sitting around, but getting some exer-
cise, moving your muscles (Pau, pupil).

Therefore, the pupils regarded PE not necessarily
as a subject that provides motor training through motor
training, but rather as one that fulfils the sole function
of amusement (Tinning, 1992). When the teacher was
questioned about the main objective of his subject, he
said that his basic premise in designing classes was to
convey a set of values, an intention which was appa-
rently removed from the pupils’ perceptions. And the
operative word is “apparently removed”, because the
subject ultimately continues to be regarded as an instru-
ment, either to improve health or to instil values, and
this divests it of its educational mainstays, leading it to
be associated with the prevailing technical discourse.
Education through movement, if we recall Arnold’s ta-
xonomy (1991), is fully embodied in this point. Moreo-
ver, the pupils’ perception is often related to the way
in which the teacher imparts the subject beyond any
explicit intentions the teacher may have. In this regard,
authors such as Bain (1976) found that the real intention
of PE teaching staff was, first and foremost, to increase
pupil participation and amusement, keeping them occu-
pied and active in the course of the sessions while avoi-
ding conflicts. This purpose fits in better with the per-
ception of the pupils in this study than with the teacher’s
claims with regard to the subject’s priorities.

Nevertheless, when the focus was taken away from
subject in general and the usefulness of the teaching of
motor skills was addressed specifically, the main reason
why the teacher regarded movement education as indis-
pensable was for the purpose of teaching health-related
content. The conception of PE as a tool dedicated to
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improving the body shared by the teacher and pupils is
clearly reminiscent of the body-machine metaphor (Ba-
rrett Beryl, 1996). This dual perspective of the body,
and a highly technocratic attitude to the subject, was
internalised by the pupils, who in some cases actually
equated physical fitness with academic achievements in
PE. This was the case of one girl who was asked which
students were best at PE:

Student: Yes, I think it is a boy, but there are also
girls.

Researcher: And why a boy rather than a girl?

Student.: Because he’s short and very athletic, so...

Researcher: But being short is not always an advan-
tage...

Student: Maybe, but he’s really skilled. He’s a good
runner, he plays rugby, he’s athletic, he’s a good dancer...

(Esther, pupil).

Effort is what matters most

Talking about PE in instrumental terms partly helps to
underscore one of the problems regarded as most rele-
vant by the teacher: how to get the pupils to understand
the way they would be evaluated. On the one hand, the
teacher regarded the effort made by pupils as an essen-
tial factor when evaluating them, particularly their atti-
tude in each session. Nevertheless, he also acknowled-
ged that it would be easier for the more adroit pupils to
get higher marks or grades in the subject. This belief,
which is limiting, is consistent with a performance ideo-
logy applied to PE according to which people who per-
form better, more efficiently or have better motor skills
are positively rated, whereas less competent pupils are
rated more poorly, to the extent of generating intoleran-
ce and rejection of them (Molina & Beltran, 2007). Mo-
reover, this view constitutes a conception of evaluation
anchored in a traditional approach in which teachers are
the keystone around which the entire evaluation process
is constructed and this process is implemented by means
of general and one-way hetero-evaluations based on gau-
ging motor performance while nevertheless failing to
give due consideration to pupils’ individual progression
in their teaching-learning process (Alvarez, 2001). Un-
fortunately, the pupils did not see this as an impediment
to getting good marks or grades in PE since they ended
up accepting the assessment of effort as an important
component of grading.

(...) the effort you make also matters: some people are
good at it but make no effort in any class, whereas others
are not very good but try hard. That is different. Not only
how good you are at it affects your grade (Marcos, pupil).

Although the teacher subscribed to the discourse of
the performance ideology, most of the pupils admitted
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that their motor skills as such improved little in the PE
sessions, and the fact is that, as Devis and Peir6 (1992)
point out, the time periods provided for in school tea-
ching units are insufficient to guarantee any real impro-
vement in motor development. Consequently, greater
value was attached to what you were (anthropometri-
cally and physiologically) than what you learnt (L6pez
Pastor, 1999)

It is therefore evident that both teachers and pupils
regarded work and individual effort (either solo or as
part of a group) as a key element in evaluations and in
grading in the PE subject. This culture of effort establis-
hes the foundations of an individualistic and meritocratic
conception of academic life, concepts that are embedded
in the liberal conception of physical exercise and sport
studied by HC investigators of the ilk of Bain (1975) or
Fernandez-Balboa & Muros (2006). These conceptions
lead one to wonder whether equal opportunities and the
likelihood of success are directly proportional to the
effort made by individuals. In this case, PE justifies this
idea, seeking to turn effort into a measurable phenome-
non, disregarding other aspects such as each pupil’s so-
cial and affective context, which also determines their
behaviour and actions in and out of class.

| don’t want to participate

In the initial sessions of the acrobatic gymnastics didac-
tics unit, we observed one situation which was both fre-
quent and telling:

The teacher started to explain a game called “meat-
ball” or the “conveyor belt” in which one pupil crawls
over his or her classmates who are lying very close to
each another on the floor and who also perform rolling
movements so that the body of the pupil on top of them
will be “conveyed” more easily. When Marta realised
what the game was about, she protested silently, loo-
king extremely concerned. She lay down on the floor at
the beginning of the activity. However, when it was her
turn to be the “meatball” she flatly refused, opted out
of the game, sat down in a corner of the gym and star-
ted to cry. The teacher continued without a word, and
my trainee teacher-colleague went over to talk to her
(Observer’s notebook, 14.3.2017).

The pupil reacted in a similar fashion on two fur-
ther occasions, whenever the contact was with boys.
However, on other occasions, when contact was only
with female classmates, the pupil presented no rejection
(Observer’s notebook, 24.3.2017). When the pupil was
asked about these situations in the course of an inter-
view, she said that she was very tall and that she was
frightened of hurting her back. The fact that the acti-
vities in which she refused to take part involved a very
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low physical risk (such as the aforementioned “meat-
ball” game) but did require physical contact with other
pupils, male and female, and that she had no problems
participating in more demanding activities involving a
greater physical risk (such as building a two-tier human
figure) with classmates of the same gender leads us to
consider the possibility that Marta was not being entirely
truthful. This situation is illustrative of the teacher’s in-
ability to intervene effectively, and, it must also be said,
of the investigator’s failure to coax a sincere version of
the events from the pupil. However, a similar example
reported in the article by Monforte and Pérez-Samaniego
(2017) about fear and PE refers to how while girls may
be more willing to talk about the experience of fear,
doing so may lead them to be labelled particularly as fai-
led neoliberal subjects. Moreover, according to Molina
and Beltran (2007), a personal characteristic is not what
(negatively) affects a pupil most, but rather the fact that
such a characteristic is made public. Apparently, what
prevented this girl from cooperating normally with her
classmates, and more particularly with boys, was the
possibility of them finding out how much she weighed.
In this regard, when this pupil was asked about what she
felt the PE teacher was trying to teach in his classes, she
responded as follows:

Well, I think he is trying to make us all closer to
each other, have greater self-confidence... Maybe I am
not explaining myself very clearly, but he wants everyo-
ne to get to know each other better, but physically, not
mentally, I mean he wants us to know who the strongest
person is... I don’t know, I think it is something like that
(Marta, pupil).

With this reflection, we may deduce that she often
regarded the PE classes as a place where pupils lost
their privacy and intimacy, as Bain had already observed
(1975). She interprets it as an obligation to act and inte-
ract with her classmates in a way that brings her hang-
ups and insecurities to light. Some specific examples are
displaying skills in public, that classmates overstep the
physical contact barrier or having to be on top of others.
The outcome is that such experiences may increase pu-
pils’ lack of interest in physical activity and even in the
subject (Beltran-Carrillo & Devis, 2019). More speci-
fically, and according to the aforementioned authors,
these pupils (particularly obese boys and girls with a
low skill level) suffer the consequences of classes and
an evaluation which are geared towards physical perfor-
mance. Moreover, they are impacted by the influence of
the discourse of masculinity and healthism in teachers’
expectations and evaluations, biased by possible body
prejudices, and they (the girls) experience feelings of
discomfort and embarrassment at having to expose their
body or a lower level of skill or performance under the
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superior gaze of teachers and male classmates. Conse-
quently, this study agrees with Monforte and Pérez-Sa-
maniego (2017) with regard to the need to extend the re-
pertoire of stories such as that of XX to enable teachers
to acknowledge fear as a component of their pedagogi-
cal practice, since it may help to generate a deeper and
more sensitive understanding of the practice of teaching.

Conclusions
PE is a subject with characteristics and needs that make
it significantly different to other school subjects. These
singularities make it, first of all, an inexhaustible source
of situations, dynamics and meanings that are difficult to
interpret or, to put it differently, that may have multiple
interpretations. According to the specific findings of our
research, numerous elements that we could identify as
HC were detected in the PE class First of all, pupils re-
gard the improvement of health and the learning of habits
and resources that can be used in their free time as the
main objectives of PE. This conception is at odds with
the teacher’s primary objective, namely to transmit values
through motor activities. Notwithstanding, both concep-
tions afford PE an instrumentalist vision, removed from
the functions and challenges it is currently supposed to
embody (Lopez-Pastor et al., 2016; Moreno et al., 2012).

On the other hand, pupils and teachers alike perceive
personal effort to be the factor that brings the greatest in-
fluence to bear upon the evaluation, and therefore on the
grade, of the student, even although the teacher states their
intention to give the highest marks to pupils with the best
motor skills, an aspect clearly rooted in the discourse of
performance ideology. Therefore, the teacher’s priority
hinges on ensuring that the session unfolds smoothly, un-
der their control, to pre-empt possible individual incidents
in the course of the class. With this intention, they actually
even fail to address certain conflicts in order to continue
dealing with the group in general, which echoes the fin-
dings of Sanchez-Hernandez et al. (2019). These types of
situations can condition pupil participation and motivation
in PE classes, through the perception of these fears and in-
securities derived from public opinion resulting from their
motor performance.

The main limitations of our study include its short ob-
servation period, which might have reduced our unders-
tanding of the educational reality being studied, and the
decision, due to space constraints, not to present all the
issues related to the social class, gender, sexuality or pro-
venance of the pupils, aspects regarded as important in re-
search into HC in PE.

Nevertheless, it should be emphasised that the study of
HC, particularly in PE, is a complex phenomenon which

Hidden Curriculum in Physical Education: A Case Study

moreover takes numerous social factors and problems into
account. For this reason, any scientific contribution con-
ducted to further knowledge and to explore the different
facets of such a multi-faceted concept may be deemed in-
dispensable if we are to move towards a more inclusive
school PE model that embraces the individual characteris-
tics and needs of all pupils, male and female.
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Abstract

Pre-service university training in Spain is currently the domain of generic and specific
skills which enable graduates to respond effectively to social demands. The main
occupation of the physical activity professionals consists of managing groups or in-
dividuals who are practising and learning motor activities. The necessary interaction
that takes place in this process leads communication skills to play a major role in
training. The students in this study led simulated teaching sessions and evaluated
themselves and their classmates. Following the sessions, they produced self-reports
that revealed proxemic difficulties. These difficulties straddled four categories: Tea-
cher orientation and position; group position and organisation; teacher movement
and physical and affective distance-immediacy established between teacher and stu-
dents. They realised that poor teacher position and orientation vis-a-vis the group
hampered proper communication, even leading to disruptive behaviour. They also
realised that group organisation cannot be left to chance, in view of its influence on
the methodological models followed and their importance in learning, and that the
proxemic behaviour of students in a class can provide valuable information for tea-
chers, both for learning and with regard to the emotions that condition the session,
such as inhibition in certain body expression exercises. Finally, the students unders-
cored the importance of both physical and emotional immediacy to create an optimal
teaching and learning space.

Keyword: non-verbal communication, proxemics, pre-service teacher training,
physical education, self-assessment, peer assessment.
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Introduction

Pre-service university training in Spain requires that stu-
dents master general and specific competencies, which
means going beyond the traditional training model ba-
sed on the accumulation of knowledge. This study on
pre-service training of physical education (PE) teachers
analyses the presence of non-verbal communication
competence in students (Ortiz-Camacho, 2000) since the
differences found in previous studies among expert and
novice teachers in this question (Castafier et 4l., 2010))
suggest that studying this competence in PE teacher trai-
ning is of paramount importance.

Connecting with the relational and emotional di-
mension is of the essence Alvarez-Niifiez in non-verbal
communication in the classroom, as is facilitating the
transmission of “that which, in their opinion, delivers
greatest educational value: attitudes, beliefs, emotions,
feelings, expectations, values, prejudices, states of
mind” (2012, page 24).

Non-verbal communication straddles three areas
of study (Davis, 1995; Knapp, 2007): kinesics (gestu-
res and movements), paralanguage (non-verbal compo-
nents of speech once the content has been removed) and
proxemics, on which this study focuses. Castafier (1993)
introduced a fourth area, chronemics, which studies the
time factor in non-verbal communication.

Proxemics represents “the study of man’s perception
of space and the use he makes of it” (Hall et 4l., 1968,
page 83); it is about analysing proxemic uses based on
physical distances, body orientation and movement, the
person’s spatial orientation or mobile positions. There-
fore, proxemics deals with the study of space expressed
as territoriality; with the distance between people; the
occupation of space, movements and the consequences
and significances of all the foregoing as aspects related
to non-verbal communication.

With regard to distances, Hall et al. (1968) esta-
blish four spatial areas in relation to the person which
fluctuate depending on the context of the interaction:
) intimate distance (up to 45 cm); 2) personal distance
(45-120 cm); 3) social distance (120-360 cm), and 4)
public distance (more than 360 cm). Some studies fo-
cus on people’s reactions in their threatened space (the
smaller the physical distance, the greater the affective
relationship, seeking closeness with people we like, Da-
vis, 1995). In education, non-verbal immediacy refers
to the psychological and emotional closeness perceived
between people, which transcends the physical, where
immediacy conditions the relationships between teachers
and students (Alvarez de Arcaya, 2002).

In terms of territoriality, human beings maintain
primary mechanisms (Almeida & Ortiz, 2016), seeking
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spaces where we feel less threatened or more comforta-
ble. Murcia and Ruiz (2010) refer to the organisation of
objects and people in the classroom space so that the tea-
cher, in an open classroom, can distribute the “disrupti-
ve” objects (a camera) throughout the room in order to
obtain a balanced occupation of space by the students.

Rodriguez-Gallego (2012) refers to the concept of
proxemic competence as that which, together with the
kinesics and paralanguage competences, are aspects
that should be interpreted and leveraged by the teacher
to control the class and to establish distances with the
students. Observing the layout of groups in the class gi-
ves the teacher a better understanding of the where the
group is in the learning process; for example, in the case
of exercises involving body expression, more consolida-
ted groups tend to open up more to the audience whe-
reas the less consolidated ones close up (Mateu et al.,
1992) more, possibly as a protection strategy.

However, besides the implications for teaching tech-
niques, a knowledge of the meanings of the proxemic
setting may help the teacher to recognise the emotio-
nal reactions occurring in the group. Depending on the
methodological options they decide to implement, tea-
chers can generate a class climate conducive to student
creativity and autonomy; the idea is to generate a space
for expression where students can symbolise, project
themselves and create, which takes on particular rele-
vance in contents such as body expression, where the
creation of this space clearly conditions the evolution of
the session (Romero-Martin, 2015).

Finally, several authors address the effects of non-
verbal communication on learning (Castafier et al.
2010), and assert that optimising teachers’ communi-
cation styles has a positive and direct effect on student
learning. Alvarez de Arcaya (2002) shows that a proper
use of non-verbal communication has a positive effect
on learning, which suggests that non-verbal competence,
kinesics, proxemics, paralanguage and also chronemics
(Castafier, 1993) should be pursued in pre-service tea-
cher training.

Consequently, the objective of this study was to as-
certain pre-service PE teacher training students’ percep-
tions of their teaching competence in terms of proxemic
non-verbal communication, following simulated sessions
in which they role-played as teachers.

Metodologia

Design
A qualitative study was designed, using content
analysis as a technique for interpreting the written
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reports. The work was geared towards ascertaining and
interpreting the training phenomenon as part of the social
phenomenon (Strauss & Corbin, 1998) on the basis of the
study participants’ subjective experiences (Gibss, 2007).
Content analysis consists of coding and categorising
verbal or behavioural data so that they can be classified
and tabulated (Fox, 1987), counting frequencies and
categorisations (L6opez Noguero, 2002) and illustrating
the written results to convey the descriptive nature of the
qualitative paradigm involved (Bogdan & Biklen, 2007).

Participants

The participants included 120 university students aged
between 18 and 26 years (M: 20,6; SD: 4.88), 50
from the Master’s Degree in Primary Education of the
University of Valladolid, and 70 from the Degree in the
Sciences of Physical Activity and Sport of the University
of Saragossa. The inclusion criteria were: be currently
taking the body expression subject, attend regularly
and choose the training evaluation route; the exclusion
criterion was refusal to allow their data to be included in
this research.

Instruments

The data collection instrument was a self-reported
evaluation in which each student had to rate their own
performance, also including the assessments made by
their peers, using a rubric for communication skills,
own information obtained from their own insights
and the video analysis of the exercise. The self-report
was a 500-word essay in which the students had to
write down their thoughts about the most positive and
negative aspects of their communication skills and
propose improvement strategies.

Procedure

The students took part in a personal and group-based
process of reflection about their teaching within a training
evaluation system that utilised self- and peer-assessment
strategies. The students initially signed an informed
consent for their data to be included in the research
and for video- and audio recording. Confidentiality was
guaranteed, as was as the application of techniques to
guarantee anonymity.

The methodological procedure consisted of six simu-
lated sessions (Alonso et al., 2016) in which the partici-
pants took it in turns to act as teachers, applying body
expression didactic knowledge, and subsequently as ob-
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servers, rating their peers on a rubric. Each teacher was
evaluated by two observers who gave them verbal fee-
dback at the end of the session. The teaching exercises
were recorded in video and the peer assessment was re-
corded in audio. At the end of the process, each student
completed a self-report drawing from all the information
sources.

Data analysis

The self-reports were analysed using the ATLAS.
ti software, which assigned an alphanumerical code
to each comment depending on its position in the text
and on the attributes of the person in question. This
was followed by a further two analysis cycles to glean
a better understanding of the phenomenon being studied
(Saldafia, 2015). In the first cycle, two investigators
analysed the meaning or significance of the comments,
and categories or groups of codes were produced by
means of a process of reflection and consensus (Friese,
2014). The continuous feedback from the members of
the research team and their constant participation in the
regeneration and fine-tuning of the emerging codes,
code groups and categories afforded the study greater
credibility, reliability and transfer (Guba, 1985).

In the second cycle, another investigator attributed
the comments to the categories provided, thus obtaining
a second categorisation. The extent of agreement bet-
ween both codes was measured using the Kappa Index,
whose value was = .795 (asymptotic standard error:
060; approx. sb: 10.964; approx. sig.:.000), indicated a
satisfactory degree of agreement according to the Fleiss’
kappa. This process yielded four categories within the
proxemic communicative competence: 1) teacher orien-
tation and position; 2) group-class orientation and posi-
tion;3) teacher movement, and 4) participating student-
teacher physical and affective immediacy. Finally, the
percentages of comments assigned to each category were
calculated and used to expound the results with the help
of significant comments that were representative of the
categories obtained.

Results
The students, male and female, after role-playing as tea-
chers in the simulated classes, detected proxemic perfor-
mance difficulties (Figure 1.) which were analysed and
allowed us to produce the percentages in the aforementio-
ned categories: 1) (19.2%); 2) (32.9%); 3) (27.4%), and
4) 39.7%).
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Figure 1
Proxemic categories as percentages
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Approximate dimensions

1. Teacher’s orientation and position with
regard to the group

19.2% of the proxemic comments referred to the
teacher’s orientation towards the group for the purpose
of informing as a factor that was not only important
in ensuring that the message was clear but also in
preventing disruptive behaviour in the group:

“One error that I saw and which is clear in the
video was that during my explanation to the smaller
groups I turned my back on the participants and they
got distracted” (6:40.D1:A1-UZ)

“...the way the class was organised to provide
the explanation was not right since, as you can see
in the video, the students were organised adequately
for the beginning of the activity but not for the expla-
nation, as some of them were unable to see and could
probably hardly hear me on account of the distance”
(6:143-D1:A1-UZ).

The teacher’s orientation as a proxemic element
was seen to boost communication with the learners and
guarantee the effective transmission of information.
Moreover, when the teacher's position with regard to
the group was equidistant, all the learners were seen
to enjoy equal access to the information. Finally, it
was detected that teachers, before beginning their ex-
planations, should check that the pupils are predispo-
sed to actively listening to ensure that they all focus on
the teacher.

2. Group position and organisation

32.9% of the observations referred to the position
and organisation of the group in space and the related
implications. 24.7% were related to the consequences
of a given group distribution:

“Maybe a semicircular distribution would have
been better, since I ended up focusing more on one
end of the row in which they were distributed, for-
cing interaction from them, while neglecting the other
side”. (1:28-D1:A1-VA)

“The students should have remained in the same
place for the short conclusion and I should have gone
straight into the activity with them so as not to disrupt
the atmosphere created in the session. Putting them in
the mirror disrupted the routine and led them to dis-
connect”. (1:131-D1:A1-VA)

2.7% of the observations referred to how the tea-
cher had distributed the group:

“To wrap up, and compared to the session given
in the “teaching-learning processes” subject, I correc-
ted the organisation of the class for the explanation”.
(1:22-D1:A1-CH);

“There was a point when the distribution of the
group did not work out as I had planned and I was
concerned and unsettled on seeing that things might
not go according to plan”. (1:23-D1:A1-VA).

The remaining 5.5% mentioned group reactions re-
lated to other spatial behaviours:
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“...The students gradually moved towards the wall-
bars... This unsettled me a bit as I was unsure how to
deal with the situation. Now, having seen the video, I
think that I could have placed some cones on the floor
from the beginning to mark out the space and keep the
pupils inside it...” (6:157-D6:D1.A1-UZ)

“In my opinion, the class went well, although so-
metimes the pupils got distracted and I had to call
them to order”; (6:156-D6-CH)

On distributing the students in a semicircle, the
teacher established a better proxemic relationship and
interaction to permit a clear transmission of the infor-
mation about the class activities. In the analysis of the
pupils’ spatial behaviour and the teacher’s interpre-
tation, the group was seen to move towards outlying
areas of the exercise area, since fear of ridicule and
inhibition tend to surface in activities such as dancing
or body expression.

3. Teacher movement in the space, moving
around

EMovement around the room accounted for 27% of
proxemics-related comments:

“I tried to move about in order to supervise the pu-
pils and make sure that the they were doing the activi-
ty properly. That said, neither did I over-engage with
them”. (1:20.1-D1:A1-CH)

“Moreover, I am always in the same place to chan-
ge the music, which means that I switch off a little
from the group doing the choreography and have to
pay more attention to the music”. (01:37-D1:A1-VA)

“...one negative aspect was that I remained in the
same place for too long once the two groups had been
formed”. (1:79-D1:A1-VA)

On numerous occasions, the teachers acknowled-
ged that they were not moving about enough or had no
intention of interacting with the pupils, which could
mean that they were not attending to the group pro-
perly, although they justified this by the need to do
something else, such as change the music.

“Finally, we went through all the steps from the
top and did a mini-choreography. I walked round to
encourage, correct and motivate the different pairs”.
(1.12-D1:A1-CH)

“I was moving around all the time to be able to
see, correct and help as far as possible, and the po-
sition I took up to give the explanations was correct”.
(01:21-D1:A1-CH);

On other occasions, the teacher mingled with the
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groups or addressed them directly in order to help or
give the students new information or feedback about
technical and organisational aspects.

4. Physical and effective distance-immediacy
The fact that the teacher was too far away from their
pupils made it more difficult to monitor the group and
have visual contact with it, thereby also hampering
communication and interaction.

“I wasn’t close enough to them, I was a bit too far
away, as I already mentioned, although I do make vi-
sual contact with them, I smile at them and try to make
sure they know that I am there and can help them at any
point. I would summarise my performance in two words:
kind but distant”. (6:113-D1:41-UZ)

Many comments referred to the fact that distances
rendered emotional immediacy between teacher and stu-
dents difficult. Mention was also made of tactile com-
munication and the positive effect of emotional imme-
diacy on motivation:

“...Interacting more with the entire group, being a
bit closer to them (perhaps trying to motivate them with
a bit more push, is linked to this), (1:4.1-D1:A1-CH)

“There is no tactile communication, I do go through
the motion, but I find tactile communication very diffi-
cult, perhaps out of insecurity. I have always been shy
and reserved, I do not touch other people and always
keep a space between myself and the person I'm talking
to” (1:114-D1.A1-VA).

“In my case I think it has a lot to do with feelings,
since as 1 feel insecure and embarrassed, my commu-
nicative competence goes out the window and I tend to
seem colder and shy away from my colleagues, or else
refrain from engaging with them or motivating them.
I should have been closer and more approachable”.
(6:112-D6:D1.A1.UZ)

To conclude, the distance-immediacy issue, firstly
physical and subsequently emotional, between the tea-
chers and the pupils may have conditioned the interac-
tion between them. Teacher closeness to the group fa-
cilitated verbal and non-verbal communication and the
group’s perception of the level of attention, resulting
in a more empathic relationship. Similarly, teacher-pu-
pil emotional immediacy facilitated feedback for moti-
vating, correcting, elaborating upon information, etc.
Therefore, closeness between teachers and pupils would
seem to be conducive to better physical and emotional
communication.
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Discussion

The study of the perception of proxemic space in PE stu-
dents in simulated body expression sessions is used to ob-
serve the type of concerns and insecurities which in any
event they can take into account as a key element in their
professional teaching competence.

Teacher orientation

PE teachers must strike a balance between information-
giving time and exercise time in their classes. For this
purpose, teachers should limit their own talking (Seners,
2002, page 214). If the teacher is talking to a large group
(Galera, 2001), they must make sure that all the pupils un-
derstand them (Seners, 2002), for which purpose the pupils
must be in their visual field (Pieron, 1999), whereby the-
se pupils tended to take up a position facing the group, in
line with the study by Castafier et al. (2015). The students-
teachers were aware of the importance and difficulty of ta-
king up the right position in front of the pupils to ensure
that both verbal and non-verbal messages were conveyed
clearly. This question would appear to be independent of
the methodological model used in the session, and there
are no exact rules regarding the organisation of space:
everything will depend on the objectives pursued and the
teaching activity (Seners, 2002). In any event, the choice
of model will condition communication style, as concluded
by Alves et 4l. (2015) in their study with fitness trainers.
Resources for adapting teacher orientation in order to show
all the angles of execution or in order to face pupils or en-
ter a group with a circular formation are some of the tech-
nical aspects that the future teachers should consider.

Spatial organisation of the group

The teachers in the study opine that it is indispensable
to organise the group properly in space to guarantee
that their instructions will be heard and heeded, since
failing to do so may ostensibly even give to disruptive
behaviours, as also observed in the studies by Target
and Cathelineau (1990). On the basis of research work
dealing with pre-service teacher training, Pieron (1999)
concluded that the greatest concern was related to orga-
nisational functions. The position of the teacher with re-
gard to the pupils when explaining content or providing
feedback can condition both interaction and the evolu-
tion of the session. A position of superiority, in which
the teacher stands and the pupils are seated, conveys a
message of hierarchy that brings an influence to bear
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upon the effective transmission of the teaching message
(as of Knapp, 2007).

The study also compiles information about the
pupil’s position in space and the consequences. In this
regard, Ochoa and Aguilar (2000) concluded that pupils
may take up a position in the back rows to go unnoticed,
whereas sitting or standing in the front rows denotes an
interest in learning or in paying greater attention. This
similar situation occurs in the gymnasium and seems to
be related to the concept of territoriality developed by
Knapp (2007).

These students also perceive the difficulty of redi-
recting their spatial responses, since these decisions
are highly significant; for example, retreating towards
a certain position in the room when the teacher intro-
duces an unexpected or difficult idea or instruction, or
which generates anxiety. The group’s behaviour and its
significance or meaning resembles that of someone who
adapts to (Ekman, 2012) a situation of nervousness or
insecurity.

Pupil attention: teacher movement

If work is assigned to the pupils, the teacher no longer has
to give information to the group overall (Target & Catheli-
neau, 1990), allowing them to move about the room freely
and attend to the pupils. They may give feedback or new
information about the skill, set a new objective or elaborate
upon an existing one (Pieron, 1999). They can also avail
themselves of guided discovery to steer responses back on
course (Mosston & Ashworth, 2009). These students-tea-
chers are aware of this and ascribe their scant movement
to insecurity and lack of experience and to the short class
time available.

Moreover, these students alluded to the position of the
teachers vis-a-vis the group, more centred than to the si-
des, in line with the findings of the study by e Castafier et
al. (2013), who showed that novice teachers, on account of
their insecurity and lack of experience, used the centre area
more for teaching, whereas experienced teachers tended to
move more towards the sides or the peripheral area.

Therefore, the organisation of the teacher-pupil com-
munication model in the class goes way beyond mere un-
derstanding of the messages related to the content of the
session, since it involves methodological decisions and
affects communicative and emotional interaction in the
class and learning, and can also optimise the communica-
tive styles of teachers that have a positive effect on student
learning (Castaiier et al., 2010).
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Physical and emotional immediacy

The students-teachers frequently mentioned the psycholo-
gical and emotional immediacy or closeness between them
and their colleagues who took the role of pupils in the si-
mulation exercises. The extent of immediacy was deemed
important and they were aware of this importance in gua-
ranteeing a proper in-class teaching-learning flow. The
question of non-verbal immediacy as reported by Alva-
rez de Arcaya (2002) emerged, an issue which, while so-
mewhat removed from physical dimension is highly mea-
ningful or significant.

Another noteworthy aspect is related to the use of
the students’ own space. In proxemic terms, contact
with another person means entering the closest spatial
domain of the four defined by Hall et al. (1968): the in-
timate space. This space is normally reserved for family
and close friends, although access is sometimes afforded
to other people (Ochoa & Aguilar, 2000), such as tea-
chers in teaching interaction. In PE classes, the teacher
provides manual assistance (Galera, 2001) in the perfor-
mance of exercises or uses the tactile channel if he or
she detects that this is the preferred from of acquiring
information, and which is different in each pupil (visual,
auditory, kinaesthetic; Target and Cathelineau, 1990).
In this work, some teachers related this issue to shyness;
however, tactile kinaesthetic behaviour is a powerful re-
source for PE teachers in the aforementioned types of
assistance and also serves to break down emotional ba-
rriers between learner and teacher. Moreover, the pe-
dagogical treatment of this aspect acquires particular
relevance in certain contents, such as body expression
or dancing, where it is indispensable in certain technical
actions such as holding positions in folkloric dances or
in portés in classic dancing.

Conclusions

The students who taught simulated sessions realised the
importance of non-verbal communication and of the
meanings and implications of proxemic elements in tea-
ching interaction. More specifically, the decisions taken
by teachers regarding orientation, position and move-
ments in space are highly charged with meaning and
significance that transcend mere effectiveness in trans-
mitting a message.

Kinesics, and more particularly physical and affec-
tive immediacy during the process of interaction and
communication between teachers and pupils, must be
regarded as a substantive element since it can condition
the quality and effectiveness of feedback, a key aspect
in effective learning; it is undoubtedly an aspect that
warrants further research.

Proxemic Behaviour in Pre-service Teacher Training in Physical Education

In summary, it may be concluded that an inadequate
management of proxemic aspects by future teachers can
have a negative effect on session dynamics and student
learning.
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Introduction

Ever since its beginnings, from the end of the 20th
century until the present day, beach handball has been
regarded as a growing sport, both regionally and in
the rest of the world (Morillo er al., 2015; Zapardiel,
2018a; Zapardiel, 2018b). This modality has major di-
fferences with court handball and is regarded as a new
sport (Crispim ef al., 2010; Gomes da Silva et al., 2017,
Morillo et al., 2015). According to Morillo (2009, page
34), “for these and other reasons, both the offensive and
defensive tactics of beach handball are significantly di-
fferent to those of court handball. Beach handball is not
handball played on the beach”.

Beach handball features a wide variety of throws,
some of which are used in court handball, as well as
others that are exclusive to this modality. According to
rule 9:2 of the 2014 Rules of the Game of the Internatio-
nal Handball Federation (IHF), goals scored by means
of the so-called creative or spectacular shots, which
include spin and in-flight (T) shots, are awarded two
points. The former is “specific to beach handball, since
performing such a shot on a court makes no sense, as
no extra points are awarded for it” (Morillo, 2009, page
45). This shot is executed by means of a full-body turn
in the air followed by a shot on goal. “The only requi-
rement is that the spin be full-body and that the player’s
feet and hips be facing the centre of the goal when the
throw is made” (Real Federacion Espafiola de Balon-
mano, RFEB, 2014a, page 1). Moreover, the in-flight
throw is one in which “a player throws the ball into the
air for her teammate, who jumps when the ball is al-
ready in the air, to catch and shoot before touching the
ground” (RFEB, 2014b, page 1). This type of throw is
similar to the one used in court handball.

Another one of the specific techniques and rules of
beach handball, and which distinguishes the latter from
court handball, is the permanent situation of numerical
superiority of the attacking team. In the attacking pha-
se, the goalkeeper is replaced by a fourth player called
the “specialist”, whose goals are also worth two points
(Crispim et al., 2010; Gomes da Silva et al., 2017; Mo-
rillo et al., 2015).

Table 1

Analysis of Throwing Performance in Elite Women’s Beach Handball

Concluding attacking moves in collective sports,
and more particularly in beach handball, is decisive in
matches, since it will determine success or failure and
will bring an influence to bear on each team’s final pla-
cement in the tournament. For this reason, effective
throwing is an essential variable to performance. Effec-
tiveness is defined as the number of shots on- or off-
target, depending on the partial objectives of each match
(Lozano et al., 2016; Pascual et al., 2010). There is an
abundance of studies addressing attacking effectiveness,
and more particularly on the effectiveness of throws in
handball. On the contrary, the body of research dea-
ling with effectiveness analysis in beach handball is still
scant, particularly in women’s beach handball (Lara &
Sanchez, 2018; Morillo et al., 2015; Morillo et al.,
2016; Zapardiel a and b, 2018).

For this reason, this study set out to determine the
differences in throwing performance between winning
and losing teams in elite female beach handball.

Methodology
The sample was comprised of 2,160 throws corres-
ponding to 38 matches from the 2018 Women's Senior
Beach Handball World Championships held in Kazan
(Hernandez et al., 2014). All the throws executed in the
matches directly involving teams classified in the Main
Round were analysed: Brazil, Chinese Taipei, Denmark,
Spain, Greece, Norway, Paraguay, Poland, Russia,
Thailand, Uruguay and Vietnam.
The observational methodology was used, with an ideo-
graphic, punctual and multidimensional design (Anguera
& Hernandez-Mendo, 2013). Data collection was per-
formed by means of an ad hoc observation instrument
comprised of a combination of field forms and a system
of categories designed specifically for this research (Ta-
ble 1). The study was approved by the Research Ethics
Committee of the IUACJ (CEIUACI).

The recording instrument used was the Lince soft-
ware (Gabin et al., 2012). The data obtained were ex-
ported to the Microsoft Excel and SPSS 25 computing
applications, which were used for the statistical analysis.

Systems of categories in the observation instrument for the beach handball throw studly.

Criteria Categories
Match Each one of the matches selected in the sample.
Team Teams selected for this study (GRE, NOR, BRA, ESP, TPE, THA, PAR, POL, VIE, RUS, DEN, URU).

Type of throw

In-flight (FLY), spin (SPN), dive shot (DS), jump shot (JS) and standing shot (SS).

Shot value One point (1), two points (2) or zero points (0).
Effectiveness Goal (GOL), goalkeeper save (GS), shot deflected (SD) and block (BLO).
Final result Winner (WIN) and loser (LOS).
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Table 2

Analysis of Throwing Performance in Elite Women’s Beach Handball

Differences between winners and losers in shot effectiveness. Significant differences (*) (p<0.05) and (**) (p<0.01).

Goalkeeper

Final result Goal Block save Out of play Total

Winners Count 752 25 224 112 1113
Relative frequency 67,6 % 2,2% 20,1% 10,1% 100,0%
Corrected residual 5,4 ** -4,0 ** -3,6 ** -1,1

Losers Count 589 58 279 121 1047
Relative frequency 56,3% 5,5% 26,6 % 11,6% 100,0%
Corrected residual -5,4 ** 4,0 3,6 ** 1,1

Total Count 1341 83 503 233 2160
Relative frequency 62,1% 3,8% 23,3% 10,8% 100,0%

To guarantee data quality, inter-observer and intra-ob-
server concordance was confirmed with Cohen’s Kappa,
with results above 0.80 obtained in all the criteria.

The results were processed by means of central ten-
dency statistical tests, as well as the chi-square test of
association between variables and corrected residuals.
The Shapiro-Wilk and Mann-Whitney U tests were used
for the normality study.

Results
Significant differences were observed between the
winning and losing teams in throwing effectiveness

Figure 1.

(»<0.01). The winning teams scored a greater num-
ber of goals and a lower number of their shots ended in
goalkeeper saves and blocks (p <0.01) (Table 2).

Spectacular (spin and in-flight) throws accounted for
67.4% of the total. The spin shot was by far the most-
used type by winning and losing teams alike (Figure 1).
A significant association was observed between the final
result and throw-type variables (p <0.01). More specifi-
cally, the winners made twice as many in-flight throws
as the losers (p<0.01). On the other hand, the losers
performed a greater number of spin and jump shots
(p<0.01) (Figure 1).

91.3% of the goals obtained were 2-point throws,

Differences between winners and losers in terms of the use of different types of throws.

Significant differences (**) (p<0.01).

*%

600 -
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Penetration

Types of throws
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G. Dol et al. Analysis of Throwing Performance in Elite Women’s Beach Handball -
Table 3 o
Differences between winners and losers in points scored from the different types of shot. =
Significant differences (**) (p<0.01). =
i
Resultal In-flight Spin Dive shot Jump shot  Standing shot Total [
[}
Winners Total points 314 660 237 42 181 1434 E
(@)
Percentage of 5 g, 46,0% ** 16,5% 3,0% 12,6% 100,0% o
total points n
Losers Total points 137 607 186 45 157 1132
Percentage of =45 4 g« 53,6% ** 16,4% 4,0% 13,9% 100,0%
total points
distributed as follows: spin shots 45.8%, in-flight teams, the effectiveness of these shots was significantly
16.3%, specialist 17.9%, goalkeeper 1.8% and penalties lower compared to the winning teams (p <0.01) (Table
9.5%. With regard to the teams’ scores, there was also a 4). There were also significant differences in jump and
significant association between the end result and points standing shots (p <0.05) (Table 4).
obtained variables (p <0.01). The most important diffe- The differences in the effectiveness of the throws
rences were observed in the number of points obtained were also reflected in terms of the points scored by the
from spin shots by the losers and the in-flight shots by teams with the different types of shot. These differences
the winners (p <0.01) (Table 3). were significant in both the spin shot (p<0.01) and in
Despite the greater use of the spin shot and its impor- the standing shot (p <0.05) (Table 5).
tance in the total number of points scored by the losing
Table 4
Differences between winners and losers in effectiveness by type of shot.
Significant differences (*) (p<0.05) and (**) (p<0.01).
Type of throw Final result Goal Block Goa;lla(s:per Out of play Total
In-flight Winners 69,4% 0,9% 19,4% 10,3% 100,0%
Losers 59,7 % 0,8% 26,9 % 12,6 % 100,0%
Spin Winners 64,1% ** 3,9%* 21,1% * 10,9% 100,0%
Losers 54,4 % ** 7,0% * 26,7% * 12,0% 100,0%
Dive shot Winners 71,9% 0,5% 19,8% 7,8% 100,0%
Losers 63,0% 3,0% 24,8% 9,1% 100,0%
Jump shot Winners 63,6% * 0,0% 21,2% 15,2% 100,0%
Losers 411%™ 8,9% 33,9% 16,1% 100,0%
Standing shot Winners 73,4% * 0,8% * 17,7% 8,1% 100,0%
Losers 59,4% * 53%* 25,6% 9,8% 100,0%
Table 5
Means and medians (in brackets) of performance obtained per match for the different types of shot. Significant differences (*) (p<0.05)
and (**) (p<0.01) based on the Mann-Whitney U test.
In-flight Spin Dive shot Jump shot  Standing shot Total, general
Winners 1,25 (1,33) 1,27 (1,25)* 1,01 (1,000 1,01 (1,000 1,47 (1,73)* 1,29 (1,30)
Losers 1,16 (1,20) 1,05(1,02) * 0,58(0,45) 0,58 (0,45) 1,18(1,00)* 1,08 (1,08)
Total 1,21 (1,33) 1,16 (1,17)  0,77(0,63) 0,77 (0,63) 1,32 (1,33) 1,19 (1,19)
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Discussion

With regard to the objective of ascertaining throwing
performance, it transpired that the levels of effective-
ness in the throws executed by winners and losers alike
slightly surpassed the previous studies performed in
European beach handball, in which values of 53% and
54% were obtained in 2013 and 2015 (Lara & Sanchez,
2018) and 55.5% in 2017 (Zapardiel, 2018a).

Moreover, the results were better than those obtai-
ned in court handball (Blanco, 2012; Cabrera & Gon-
zalez, 2015; Montoya, 2010). This is clearly due to the
situations of the constant numerical superiority of the
attacking team over the defending team in beach han-
dball (Morillo, 2009), generating offensive openings,
since the space-player ratio is greater, affording grea-
ter freedom of action to each one of the players, which
translates into greater mobility for movements (Crispim
et al., 2010). In turn, comparing the situations of nu-
merical superiority to court handball, the results were
slightly greater than those observed in the World Cham-
pionships held in Serbia in 2013, where the average of
means between winners and losers was 60.6% in shots
in the situation of superiority (Trejo & Planas, 2018).

A comparison between winners and losers yields
significant differences in the number of goals, goalkee-
per saves and blocks. These results reveal the greater
offensive capacity of winning teams over losing teams.
At the same time, defensive pressure, coupled with
goalkeeper effectiveness, is conducive to a greater like-
lihood of winning (Gonzélez et al., 2017; Jiménez et
al., 2017, Teles & Volossovitch, 2015).

Creative or spectacular shots outnumbered simple
shots. The spin shot was clearly the priority type of
throw in both winners and losers and may be regarded
as the main offensive resource used in positional attacks
(Morillo et al., 2015; Lara et al., 2018; Lara & San-
chez, 2018).

The significant differences in the use of in-flight
shots by winners and the spin shot by losers may be re-
lated to the technical difficulties involved in the execu-
tion of these shots. In this regard, Morillo (2009, page
46) refers to the importance of the pass leading up to
the in-flight shot, where the “relationships established
by two players beforehand” are essential to the proper
execution of this technical move. Moreover, major te-
chnical and tactical difficulties are involved, since the
ball must be controlled in the air and be thrown very
quickly before the player touches the ground (RFEB,
2014b). On the other hand, the spin shot involves grea-
ter ball control when the ball is actually thrown.

In the simple throws, jump shots are used signifi-
cantly more by the losing teams, which may be due

Analysis of Throwing Performance in Elite Women’s Beach Handball

to the greater difficulty involved in achieving optimal
shot circumstances, i.e., a good zone, good body po-
sition and dodging opponents as far as possible. This
difficulty would constitute the defensive strong point of
the winners, who present fewer gaps in their defensi-
ve structure and greater opposition in their individual
defensive technical and tactical actions (Laguna, 2005).

The greater use made of the spin shot by losers and
of the in-flight shot by winners is also mirrored in the
distribution of these shots in the total points obtained,
where significant differences are observed (Table 3). It
should be noted that more than half of all the points
scored by the losers come from spin shots (Lara & San-
chez, 2018). The use of the spin shot by the losers and
its relevance in point-scoring contrasts with the effecti-
veness of this type of shot, which is significantly lower
than in the winners. Clearly lower values were obser-
ved in goals scored, goalkeeper saves and blocks recei-
ved.

One noteworthy point refers to throwing perfor-
mance (table 5), where 91.3% of the goals scored were
double points, thus fulfilling the objective referred to
by Morillo, which “[...] is geared towards obtaining a
double-point throwing situation, or in other words, a
throw by the double goalkeeper or a spin or in-flight
shot by the other players” (2009, page 38).

Once again, significant differences are found in the
points obtained through spin shots, where the mean va-
lue obtained by the losers was very low, namely 1.05
points per shot, compared to the 1.27 obtained by the
winners. Moreover, in the simple shots, the differences
lay in the standing shots, where the winners performed
better, essentially through goals scored from penalties
and full-court goals scored by goalkeepers.

Conclusions

In woman’s beach handball, the creative or spectacular
shots were the most frequent throws, with the spin shot
prevailing over the in-flight shot. The winning teams
evinced a greater offensive capacity, and significant di-
fferences were observed between winners and losers in
the use of the different types of throws, as well as in
their effectiveness and performance in terms of points
scored. These results may constitute a contribution in
training in concluding moves successfully, particularly
in female beach handball, in which there are fewer
studies. One limitation of this study is the fact that the
results only come from this competition and cannot be
mainstreamed. Further studies that continue to develop
research into technique and tactics in women’s beach
handball are called for.
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Abstract

There are very few studies on the types of non-organised physical and sport practice
outside the school setting. Therefore, this paper consisted of describing these activi-
ties and analysing their relationship with other variables: gender, educational stage
and physical activity index. The research design was quantitative, cross-sectional
and descriptive. It involved 1,040 students, 521 boys and 519 girls (M = 12.30; SD =
3.08) enrolled in 26 Galician schools and aged between 10 and 17. The International
Questionnaire on Physical Education, Health and Lifestyle was administered. The re-
sults showed that the most popular activities were soccer, walking, cycling, basketball
and running. Significant differences were found in some of the activities studied in
terms of gender and school stage. The physical activity index was higher in boys and
in primary students. Very low levels of physical activity were observed. Differences
were also found between active and less active people in some of the sports. The
information obtained helps to identify the features of how free time is spent in Gali-
cian society. This type of evidence makes it possible to address participation needs
in childhood and adolescence better by enabling future actions in the community and
sports management settings.

Keyword: informal practice, sex, age, physical activity level.
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Introduction
Nowadays there is ample confirmation of the importance
of physical activity during childhood and adolescence.
The evidence linking it to a positive impact on health is
of paramount interest (Janssen & LeBlanc, 2010).

The options for exercising in physical activity and
doing sports and complying with the WHO recommen-
dations in the primary and secondary school stages are
varied and can be implemented in a more or less organi-
sed fashion. These recommendations call for at least 60
minutes a day of moderate or vigorous physical activity
which should be mostly aerobic. Performing muscle-
and bone-strengthening activities at least three times a
week is also recommended (World Health Organization,
2010).

Physical education (PE) classes are an organised
practice learning setting which is crucial for promoting
healthy activity (Gonzilez-Calvo et al., 2018; Martinez-
Martinez et al., 2012). Research has also been conduc-
ted on the study of organised practice, albeit in non-for-
mal contexts (Nuviala et al., 2009), which can also help
to meet these recommendations.

However, as Gil-Madrona et al. (2017) point out,
there are less data on participation in non-organised ac-
tivities which “may reflect the physical activity habits
of schoolchildren better because they are dependent on
their own motivation” (p. 82). These activities are not
systematised but rather are performed autonomously
with no need for guidance and supervision.

School recess has been advocated in particular as an
opportunity for physical exercise within this type of non-
organised activity, and international data are available
in this regard (Ridgers et al., 2012; Hall-Lépez et al.,
2017). For example, Aznar et al. (2011) showed that
children had high peaks of moderate to vigorous physi-
cal activity coinciding with breaks at school. However,
literature that specifically addresses participation in non-
organised activities outside the school setting is scant.

In Spain, this kind of data was included in the study
on schoolchildren’s sport habits carried out by the Spa-
nish National Sports Council (CSD), the Deporte Joven
Foundation and the Alimentum Foundation in 2011. It
was conducted in Spain’s 17 regions and Ceuta and Me-
lilla with 17,632 participants aged 6 to 18. One of its
findings is that the most frequent non-organised activi-
ties are cycling, soccer and running; it also takes quite
a few “neutral” activities into account, although there
are still gender differences. Marques et al. (2015) also
provide input on this question in a study of 2,580 stu-
dents at seven Portuguese state primary and secondary
schools. Besides the differences between boys and girls
in this area, one of the most relevant results concerning
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participation in non-organised activities is that soccer is
a sport played by the most active people in certain age
groups.

With regard to the above, studies on sports habits
need to be extended in schoolchildren in Galicia, whe-
re this research was conducted. One out of every two
people aged over 15 in this region is not active in their
free time and inactivity is higher in women (Pérez-Rios
et al., 2015).

For these reasons, the purpose of this study was to
analyse the relationship between the types of non-orga-
nised extracurricular physical and sports activities and
other variables: gender, educational stage and physical
activity index (PAI).

Methodology

Participants

A total of 1,040 students (49.9% girls and 50.1% boys)
aged 10 to 17 with an average age of 12.30+ 3.08 years
participated in the study. They were studying in 26
schools in Galicia (Spain), 56.9% of which were state,
35.8% state-assisted and 7.3 % private. The schools were
selected from the seven main towns and cities in the area:
A Corufia (24.6%), Lugo (15.5%), Ourense (20.4%),
Pontevedra (9.2%), Santiago de Compostela (14.4%),
Vigo (11.3%) and Ferrol (4.5%). 56.3% of the students
were in Sth and 6th year of primary education and 43.7%
in 2nd and 4th year of secondary education. One class
group (the one with the greatest number of students) per
school year was chosen from each school to be part of
the sample.

Instrument

The International Questionnaire on Physical Education,
Health and Lifestyle, adapted to Spanish and validated
by Mourelle (2014), was used as a data collection
instrument. It was divided into four blocks: (1) personal
data, (2) lifestyle, (3) attitudes and perceptions, and (4)
assessment of school, PE and doing physical and sports
activity. Cronbach’s alpha (Cronbach, 1951) was greater
than 0.87.

This paper addressed the study of non-organised
physical and sports activities. More specifically, the
participant was asked to indicate which activity they did
most outside class hours without being in a club or as-
sociation and which lasted at least twenty minutes. To
make it clear that the question referred to the informal
setting, the questionnaire included examples of activities
such as: walking, running, cycling, swimming, playing
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soccer in the street, basketball in the park, volleyball in
the garden or on the beach, etc.

In addition, the Finnish PAI was used to calculate
the level of physical activity, which is indicative of the
likelihood of future physical and sports activity (Telama
et al., 2005; Telama et al., 2006). Recent papers (Mar-
ques & Carreiro da Costa, 2013; Marques et al., 2015;
Mota et al., 2008) were based on this index using the
sum of five items in the questionnaire: frequency of par-
ticipation in physical activity per week; participation in
non-organised physical activity; participation in organi-
sed physical activity; intensity and participation in sports
competitions. Each item was measured on a four-point
scale, so the index ranged from 5 to 20.

This index allowed the participants to be divided into
two categories, as in Marques et al. (2015), by classi-
fying them as more or less active, distinguishing bet-
ween participants who were not very active (scores of 12
or less) and those who were active (scores of above 12).

Procedure

This study had two research teams, one of which
gathered and anonymised the data and then sent them
to the other team for analysis.

For data collection, the administrators of the selected
schools were contacted and the relevant documents were
sent to them so that they would be aware of the study
and in case any clarifications were required. The parents
or legal guardians and students were given precise in-
formation about the study’s objectives and contents and
signed specific informed consent forms. The question-
naire was administered by staff from the research group
and always in the presence of PE teachers. The protocol
was approved by the University of A Corufia as it comes
under a general proposal of the Euro-American Physical
Activity, Education and Health Network (REAFES). In
studies carried out in Portugal, the same protocol was
approved by the Ethics Committee of the Faculty of Hu-
man Motor Skills and the Portuguese Ministry of Edu-
cation.

Data analysis

The analysis of the frequencies of the activities performed
led ballet, rhythmic gymnastics and dance to be grouped
in a single variable called rhythmic expressive activities.
Similarly, the karate, judo and tackwondo options formed
the martial arts group, while net sports were paddle
tennis, table tennis, tennis, volleyball and badminton.
Finally, skating, inline skating, skateboarding and roller
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hockey comprised the small-wheel activities variable. The
other variable contained numerous sports and physical
activities with very low participation rates.

The chi-square test was used to establish the relation-
ship between non-organised physical and sports activi-
ties and gender, school stage and the PAI (p < .05).
Levene’s test and Student’s t were also used to describe
the PAI by gender and stage (p < .05). Statistical analy-
sis was conducted using SPSS Statistics 24.0.

Results

The analysis of the results revealed that the most popu-
lar activities were soccer (26.9%), walking (21.9%) and
cycling (11.8%). They were followed by basketball and
running, with percentages hovering around 10%, and
swimming at 7.7%. A further 32 physical and sports
activities were reported by the students encompassing a
wide variety of disciplines with percentages always be-
low 2% (accounting for 4% of the total participants).
Some of them could be considered more common or
well-known, such as tennis (1.4%), going to the fit-
ness centre (1%) and artistic gymnastics (0.1%). Others
might be regarded as more alternative, for instance bo-
xing (0.2%), parkour (0.1%) and kitesurfing (0.1%).

1.6% of the participants engaged in rhythmic and ex-
pressive activities. Martial arts activities totalled 0.6%.
Net sports accounted for 2.9% of the total and small-
wheels for 1.8%.

An association between gender and some activities
was confirmed. Table 1 shows the results for the cate-
gories in which significant differences between girls and
boys were observed. Firstly, soccer is mainly played by
boys and very little by girls (p < .001). Nevertheless,
the percentage of girls taking part in it is higher than
the figure for rhythmic expressive activities, discipli-
nes traditionally chosen by women (the figure for dance
is 3.5%). Statistically significant differences were also
found in the analysis of the relationship between gender
and activities such as walking, cycling, running, swim-
ming and rhythmic expressive activities; these activities
are practiced mostly by girls.

By contrast, no gender impact was seen in participation
in basketball (p: .151), net sports (p: .864) or small-
wheel activities (p: .492).

Turning to educational stage, there were statistically
significant relationships in soccer (p < .001) and cycling
(p: 021), in which the highest proportion of practitio-
ners were primary school pupils. Similarly, differences
were observed in running and walking (p < .001) with
secondary school students showing higher participation
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Table 1
Physical activity performed by gender

Non-organised Extracurricular Physical and Sport Practice: gender, educational stage and physical activity index

Category a = 521) ?n =519) S P
Soccer ?27 f;;/" ?éi;/ ° 226, 883 .000**
Walking ?:/;) f’fé?;/ o 101,529 000
Cycling (174é; % 274?;; % 4,979 .025*
Running (753;/0 26;;);% 5,899 015*
Swimming f;/g) 25?4:;10/0 10,734 .001**
Rhythmic expressive activities 0,4% 6% 26,435 .000***

)

(31)

p="<.05; ”<.01; **<.001

percentages. No significant differences were obser-
ved in the remaining options (basketball p: .074, swim-
ming p: .156, net sports p: .836, rhythmic expressive
activities p: .607 and small-wheel activities p = .748).
Before the description of the relationship between the phy-
sical activity performed and the PAI, the data defining the
PAI with respect to the sample used are shown. Calcula-
ting Student’s t for the PAI revealed significant differences
by both gender and educational stage, and the level of phy-
sical activity was higher in boys and in the primary stage.
Of all the students, 712 (68.5%) can be considered not
very active; however, only 328 (31.5%) are really active.

Associations were identified between the PAI and the
type of informal activity chosen. The data showed rela-
tionships between active people and soccer (p < .001)
and between not very active people and swimming (p <
.01) and walking (p < .001). In the remaining catego-

Table 2
Physical activity performed by educational stage

ries, the performance of these activities was assumed to
be independent of the level of physical activity (cycling
p: .648, basketball p: .109, running p: .847, net sports
p: .262, rhythmic expressive activities p: .179 and small-
wheel activities p: .113).

Discussion

Doing physical and sports activity delivers many health
benefits in childhood and adolescence, such as reducing
overweight and obesity rates and improving cardiovascular
and bone mineral density aspects. Furthermore, the bene-
fits are not only physical but also social and mental (Gra-
cia-Marco et al., 2010; Janssen & LeBlanc, 2010).

This research aimed to describe the type of non-orga-
nised extracurricular physical and sports practice in which
students engaged by providing new data about the range

Category F;i:gg) ﬁfﬁggg?ry X2 p

Soccer ?125?)% 2:5’3()3 % 22,287 .000*
Walking (1;1'?% ?103’17;/ o 31,673 000
Cycling 2:1’*)3% ?ﬁ;’/" 5,228 021*
Running ?3’2;% zg’s’? % 15,770 000

p =*<.05; **<.001
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and specific types of activities. Non-organised activities
may entail greater participation, as there are more options
to choose from (Gil-Madrona et al., 2014). Girls and boys
were found to take part in them to a greater extent than
in organised ones, and more particularly the advantage of
these activities is that they can be performed at will during
free time (Marques et al., 2015).

In this study, participation was highly concentrated in
particular activities, and even more so in the case of boys.
A general analysis of the data revealed that the most popu-
lar activities are soccer, walking and cycling, followed by
basketball, running and swimming. These data are consis-
tent with the literature about non-organised activities out-
side the school setting. CSD et al. (2011) present similar
data to this study. The most popular activities include soc-
cer and cycling (both 18%), running (12%) and basketball
(10%); however, walking and swimming are not among
the activities in which young people take part.

The results showed significant differences between
girls and boys with respect to the type of activities per-
formed. Boys' participation was particularly strong in soc-

Table 3
PAl by gender and educational stage

cer, as almost 50% of them played it. This sport also ranks
first among boys in other studies on extracurricular activity
(Calvo-Ortega & Perrino-Pefia, 2017; CSD et al., 2011;
Gracia-Marco et al., 2010; Marques et al., 2015; Seabra
et al., 2007).

Girls reported walking, running, cycling, swimming
and expressive activities more often than boys, meaning
they did more non-cooperation-opposition, low-contact ac-
tivities and their practice was more diversified.

As in this research, other studies addressing the type
of physical and sports activities chosen report differences
between girls and boys in both childhood and adolescence
(Aznar et al., 2011; Gracia-Marco et al., 2010; Marques
et al., 2015). Boys tend to opt for activities which they
consider appropriate to their gender role and make them
feel more competitive (Alvarifias-Villaverde & Pazos-
Gonzalez, 2018). This topic has been extensively studied
in recent decades and mainly explained in terms of gender
socialisation and its impact on the behaviour of girls and
boys in this field (Babkes-Stellino & Sinclair, 2014; Calvo-
Ortega & Perrino-Peiia, 2017). Thus, girls are known to

N Levene’s test Student’s t
Variable
Mean DE F Sig. t Sig. (2-sided)
Gender Boys 521 11,45 3,310 1,721 0,190 .0001
Girls 519 9,70 3,161 8,680
Stage Primary 585 10,87 3,285 0,699 0,403 .001
Secondary 455 10,20 3,398 3,205
Table 4
Physical activity performed by PAl
Not very active Active 2
Category (n =712) (n =328) X P
21,8% 38,1% -
Soccer (155) (125) 30,474 .000
. 25% 15,2% o
Walking (178) (50) 12,487 .000
. 9,1% 4,6% *
Walking (65) (15) 6,564 .007

p="<.01;*<.001
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prefer lighter and less “sporty” activities, while boys are
more likely to engage in more competitive sports and acti-
vities (Babkes-Stellino & Sinclair, 2014).

As for individual versus group sports, it was confirmed
that girls are more attracted to individual sports and boys
to group sports. Moreno, Martinez and Alonso (2006) also
report this trend in their study on attitudes towards physi-
cal activity and sports performance by gender. Similarly,
in the survey of sports habits in Spain (Ministry of Edu-
cation, Culture and Sports, MEC, 2015) almost 70% of
women do this type of sport. Alvarifias-Villaverde and No-
voa (2015) found that the main extracurricular activities of
secondary school students in the four provinces of Galicia
conformed to this pattern. This is also the case in the study
by Calvo-Ortega and Perrino-Pefia (2017) carried out with
adolescents in the Region of Castile and Ledn. This prefe-
rence is observed by CSD et al. in terms of non-organised
participation since girls’ three main activities are cycling,
running and inline skating.

Another noteworthy aspect is that the proportion of
girls who played soccer and did rhythmic expressive activi-
ties was practically the same, suggesting a shift towards ac-
tivities considered traditionally masculine or a hint of a de-
parture from classically feminine activities. In addition, no
differences were found in net sports, basketball or small-
wheel activities, which might allow us to relate these fin-
dings to other studies in which there is a significant amount
of neutral physical and sports activities (CSD et al., 2011;
Gracia-Marco et al., 2010; Seabraet al., 2007).

In this regard, recent studies have underscored changes
in terms of doing away with stereotypes in the minds of
students (Alvarifias-Villaverde & Pazos-Gonzilez, 2018;
Gil-Madrona et al., 2017). If behaviour is factored in, then
soccer is also a girls' sport in studies such as that of Sea-
braet al. (2007) conducted with over 12,000 students in
Portugal. Similarly, in Spain neither is it one of the least
played sports according to data by the CSD et al., which
place soccer in fifth and fourth position in organised and
non-organised activities, respectively. In the study by Al-
varifias-Villaverde and Novoa (2015), soccer is in seventh
place in the extracurricular activities of girls, ahead of
athletics, basketball, tennis, rhythmic gymnastics, Pilates
and volleyball. Consequently, the king of sports in Spain
(Loépez-Albala, 2016) enjoys increasingly greater presence
in women’s leisure time activities in childhood and adoles-
cence.

As for differences by educational stage, relationships
were observed with regard to soccer and cycling, which
were more popular in primary school. Running and wal-
king were also more popular in secondary school. The fact
that there were no statistically significant differences in the
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rest of the activities suggests that the stage variable is not a
major determinant in the choice of activities in the informal
setting and in relation to non-organised activity.

When the PAI is calculated, it transpires that the pro-
portion of people who were not very active was very high,
almost 70%. This figure is consistent with previous stu-
dies. For instance, after a major review in which they
analysed compliance with healthy physical activity recom-
mendations by school-age students, Calahorro-Cafiada et
al. (2014) stressed this point and the need for studies gea-
red towards generating intervention programmes to help
to increase these levels. A comparison of the secondary
school stage data with figures produced by Marques and
Carreiro da Costa (2013) shows much lower PAIs (15.15
versus 10.20). This index therefore places Portuguese stu-
dents in the moderately active range and Galician students
in the not very active bracket.

Similarly, and consistent with the literature, significant
gender differences were found insofar as the level of phy-
sical activity was higher in boys than in girls (Aznar et al.,
2011; Martinez-Martinez et al., 2012; Mota et al., 2008).
An exception to this is the paper by Calahorro-Carfiada et
al. (2015) which analyses the physical activity of primary
and secondary school students using accelerometers and
finds no significant differences in this respect.

The PAI was also better in the primary than in the se-
condary stage, as previously noted by Aznar et al. (2011)
and Martinez-Martinez et al. (2012), among others. In
Marques and Carreiro da Costa (2013) the PAI decreases
with age in secondary school students.

Finally, this paper broached the question of a possible
relationship between a person’s level of physical activity
and their choice of non-organised extracurricular sport.
Although the activity performed was independent of the
PAI in most options, the results confirm associations bet-
ween active people and soccer and less active people and
swimming and walking; this seems reasonable, since in
principle the latter do not call for such high levels of fit-
ness and energy expenditure and are individual activities
with less contact. Marques et al. (2015) also show that soc-
cer is a sport for the most active people (girls in the 13-15
age group and boys in the 13-15 and 16-18 age groups).
Meanwhile, Mota et al. (2008) unsurprisingly observe, in
relation to organised and non-organised free-time sports
activities, that active people do more than not very active
people. As a side note, and given that the same PAI is used
in this study, this index is also related to another type of
recreational activities. Active girls are significantly more
involved in individual artistic activities (in music, rea-
ding, art or crafts) than less than active ones. Similarly,
active people engage more in social leisure activities such
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as going to parties or meeting friends than their non-active
counterparts.

The results of this study help to identify the features of
how free time is spent in Galician society. As Gil-Madrona
et al. (2014) point out, this type of knowledge should be
used to improve compulsory physical activity and cater to
students’ interests. Furthermore, these data provide evi-
dence to meet children and young people’s participation
needs in the community and sports management settings
better. As Telama et al. (2005) pointed out, it should also
be borne in mind that the activities in which adults take
part may have been learned at an early age (carryover va-
lue), so if this knowledge is turned into opportunities to
build physical and sporting habits they may be transferred
into adulthood and drive healthier lifestyles.

This paper has also prompted consideration of student
accessibility to particular settings for safe performance in
safe venues and with accessible resources. Since it con-
cerns the region of Galicia, which boasts a major variety
of natural spaces (mountains, sea, rivers, etc.) and a rainy
and cold climate at certain times of the year, it is essen-
tial that the relevant institutions make an effort to improve
these activities.

Conclusions

The levels of physical activity in the seven towns and
cities of Galicia are very low. The most popular non-
organised extracurricular activities are soccer, walking,
cycling, basketball and running. There is an association
between some activities and the PAI, school stage and
gender. The information gathered may be useful for im-
proving decision-making and measures to promote both
school and out-of-school activities, with an emphasis on
improving planning, mainly for secondary school stu-
dents.

One of the limitations of the research is the fact that
data gathering was cross-sectional and self-reported. An
objective method of quantifying the level of physical ac-
tivity outside school hours (accelerometry, pedometer,
etc.) would improve the quality of the paper. Further-
more, the study is set in an urban environment, mea-
ning that it is impossible to achieve a global vision of
participation given the significance of the countryside
in a region such as Galicia. Consequently, using more
objective tests and ascertaining the features of rural po-
pulations would be welcome in future studies.
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Abstract

The purpose of this study was to analyse the outcome of a teaching intervention
based on hybridising the Teaching Personal and Social Responsibility (TPSR) peda-
gogical model and innovative gamification strategy. It uses a mixed methods analysis
consisting of the observation of teacher-student interaction and student motivation
questionnaires to demonstrate the impact of this innovative teaching approach on
both genders. The sample consisted of 55 students from a school in the Region
of Murcia (28 girls and 27 boys) aged 13 to 17 (M = 14.29; SD = 0.875) from two
courses in 2nd- and 3rd-year lower secondary education. The observational analy-
sis of the teacher’s performance and teacher-student interactions was conducted
by recording ten sessions on video, coded with the Personal and Social Responsi-
bility Observation (SORPS) instrument and recorded with the LINCE v.2.0 software.
The THEME v.6 Edu. software was used to obtain the behavioural temporal pat-
terns (t-patterns). The Secondary Education Motivation Scale (EME-S) was admi-
nistered to analyse the students’ self-determined motivation and the data were ente-
red in the SPSS v.22.0 statistical program to perform the Wilcoxon signed-rank test.
The results showed a clear assignment of autonomy and responsibility to the parti-
cipants in the teacher’s behaviours which generated greater self-determined moti-
vation among the students. In conclusion, the application of a programme based on
hybridising the TPSR pedagogical model and gamification is effective in improving
student levels of autonomy, responsibility and motivation.

Keyword: pedagogical innovation, pedagogical model, t-pattern detection, mi-
xed methods re-search
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Introduction

Around the 1970s, leading figures in the area of physical
education (PE) such as Muska Mosston introduced con-
cepts including learning strategies and teaching styles to
open up new perspectives for teachers and move away
from the military ap-proach prevalent in PE (Mosston &
Ashworth, 2002). This allowed progress to be made in
the didactic aspects of PE at that time by shifting from
a teacher-centred teaching-learning process to a more
student-focused approach (Menéndez & Fer-nandez-Rio,
2016a).

Over the years, fresh concepts relevant to education
in general were introduced, such as Joyce and Weil’s
(1985) teaching model, defined as a structured plan used
to shape the curriculum, teaching materials and teaching
practice. For PE in particu-lar, it was defined as the cu-
rriculum model by Jewett et al. (1995), seen as a general
pattern for creating contextualised programmes that in-
clude learning objectives, con-tent, procedures and envi-
ronments, or the instructional model by Metzler (2011)
re-ferring to a teaching intervention based on learning
theories, educational context, objectives, content, class
management, teaching strategies and styles and assess-
ment (Menéndez, 2017).

However, Haerens et al. (2011) subsequently intro-
duced the new pedagogical model concept which empha-
sises the interdependence between teaching (teacher),
learning (student), context and content in order to build
teaching programmes or units which facilitate student
learning by creating learning environments that are con-
sistent with these models (Peir6é & Julian, 2015).

Innovation in PE’s pedagogical models
Against this backdrop of innovation, Blazquez (2016)
underscores the importance of introducing active
methodologies and how to implement them as a curri-
cular component which fosters skills development, mo-
tivation and active participation. Pedagogical models are
part of these active methodologies which, together with
model-based practice (MBP), are replacing teacher-cen-
tred teaching (Hastie & Casey, 2014).

The more tried and tested pedagogical models (PM)
include the Teaching Games for Understanding (TGFU)
model (Thorpe & Bunker, 1989); the Teaching Perso-
nal and Social Responsibility (TPSR) model (Hellison,
2011); the Cooperative Learning (CL) model (Johnson
et al., 2013); the Sport Education (SE) model (Sieden-
top et al., 2011) or the Health-Based Physical Educa-
tion (HBPE) model (Haerens et al., 2011). Not all PMs

Hybridisation of the Teaching Personal and Social Responsibility Model and Gamification in Physical Education

can be applied to all educational contents and/or con-
texts, which means that they have to be used and com-
bined with each other and also be mixed with innovative
methods and new pedagogical strategies.

The Teaching Personal and Social
Responsibility (TPSR) model

The TPSR model (Hellison, 1995) emerged as a physi-
cal activity programme aimed at young people at risk of
social exclusion in the cities of Chicago and Port-land in
the United States. The purpose of the programme was to
provide this group with a series of learnings, behaviours
and values through the development of re-sponsibility
which would be useful for the fulfilment of their per-
sonal lives. Hellison (2011) worked on values through
physical activity and sport based on five progres-sive
and cumulative levels of responsibility with concrete
and simple goals: a) re-spect for the rights and feelings
of others; b) participation and effort; c) personal au-to-
nomy; d) helping others and leadership; and e) activity
outside the context of sport.

Over the last decade, the TPSR model has been used
much more widely to work on values through physical
activity, thus making it a core component in PE (Escarti
et al., 2011; Belando et al., 2012; Sanchez-Alcaraz et
al., 2016).

The gamification method

Gamification (GF) is the use of game mechanics in non-
game environments to stimulate motivation, concentra-
tion, effort, loyalty and other positive values common to
games (Gonzilez & Mora, 2015). However, in educa-
tion gamification also refers to the use of game features
to engage students, motivate them and promote learn-ing
and problem-solving (Beltran, 2017).

It is important to note that while gamification does
include game features for them to be leveraged in the
educational framework, it is not a question of using ga-
mes in themselves but rather of taking some of their fea-
tures and operating mechanics to enhance the learning
experience (Deterding et al., 2011). The constituent
features of gamification are: dynamics (rewards, status,
achievements, competition, altruism, feedback or fun);
mechanics (levels, avatars, missions or challenges, vir-
tual goods, gifts or prizes); aesthetics (images that are
pleasing to the player’s eye); motivation through cha-
llenge; problems and goal (Kapp, 2012; Zichermann &
Cunningham, 2011).
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Gamification has been introduced in PE as a new
method for teaching teams and has become established
as an emerging learning strategy since it provides po-
sitive aspects such as fostering motivation, student in-
terest in learning, greater perfor-mance and adherence
to physical activity (PA) (Escarvajal & Martin-Acosta,
2019; Menéndez & Fernandez-Rio, 2016b; Navarro et
al., 2017; Ordiz, 2017; Quintero et al., 2018).

Hybridisation of pedagogical models in PE
The current emergence of new pedagogical models
runs in lockstep with their hy-bridisation with diverse
teaching methods, a surge of combinations currently
put for-ward as an innovative teaching strategy. The
inclusion of this type of method in the current educa-
tional system is becoming increasingly more signifi-
cant, since it fur-nishes students with a greater role,
participation, autonomy and self-regulation (Puigarn-
au et al., 2016) and most importantly provides them
with greater motivation (Fernandez-Rio et al., 2016).

TPSR is closely associated with the Sports Edu-
cation Model (SEM) because they both share certain
approaches to responsibility (Siedentop et al., 2011).
One of the first studies in which these two models
were used in conjunction was rugby (Gordon & Do-
yle, 2015) where significant improvements in student
behaviour were achieved. The recent study by Me-
néndez and Ferniandez-Rio (2016a) in educational kic-
kbox-ing (non-contact) for 4th-year lower secondary
students also stands out. The other major pedagogical
model hybridised with TPSR is cooperative learning
(CL) (Merino et al., 2017) due to the connections bet-
ween the two models; the teaching-learning process
is student-centred; learning takes place in a participa-
tory context; the student takes responsibility for ac-
tive learning and social interaction (Ferniandez-Rio,
2014).

There are few projects in this innovation strand
that build TPSR into a gamification project. The pur-
pose of this study was to implement a teaching strate-
gy based on hybridising the TPSR pedagogical model
(providing greater prominence, participa-tion, auto-
nomy and self-regulation) with gamification to ob-
serve behavioural patterns in a teacher’s performance
and their impact on the motivation, differentiated by
gen-der, of their PE students over a school term.

Hybridisation of the Teaching Personal and Social Responsibility Model and Gamification in Physical Education

Methodology

Participants

The single case study sample consisted of a PE tea-
cher with experience in active methodologies and
55 teenage PE students (28 girls and 27 boys) aged
13-17 (M = 14.29; SD= .875) from two uniform
2nd- and 3rd-year secondary school courses in a sta-
te school in the Region of Murcia. The sample was
chosen for accessibility and convenience since the tea-
cher used a methodology based on combining TPSR
with gamification (TPSR+GF). The exclusion criteria
were students who had already taken classes with this
type of methodology. The participants, and their pa-
rents or legal guardians in the case of underage stu-
dents, were informed about the study following the
guidelines (consent, confidentiality and anonymity)
of the University of Murcia’s Ethics Committee (ID:
2380/2019).

Instruments used

The observation instrument (Table 1) was the Perso-
nal and Social Responsibil-ity Observation System
(SORPS) (Prat et al., 2019) based on teaching commu-
nica-tion (Castafier et al., 2010), validated by experts
and tailored to gamification. This instrument consis-
ting of six exhaustive criteria and 22 exclusive cate-
gories within the same criterion allowed categorisation
of the teacher’s performance, recorded on video, and
the response of the students in the ten sessions in the
innovation programme.

The recording instrument (Figure 1) was the Lince
Plus v.1.1. free software (Soto et al., 2019), whose multi-
platform versatility allowed visualisation of two images of
the session, entry of the SORPS categories, quick coding
from the recorded images and automatic log transforma-
tion for further processing.

The motivation questionnaire was the Secondary Edu-
cation Motivation Scale (EME-S) (Nuiiez et al., 2010). It
consists of 28 items divided into seven subscores: amo-
tivation, external regulation, introjected regulation, iden-
tified regulation, intrin-sic motivation - intrinsic motiva-
tion to know (IM-to know), intrinsic motivation towards
accomplishments (IM-to accomplish things), and intrinsic
motivation to experience stimulation (IM-to experience
stimulation). Each subscale consists of four items. The
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Table 1
TPSR+GF observation system

Criterion Category Code Description
Expectations Objective of session OBS Prospects and aims of the session
Objective of task OBT Prospects and aims of the task
Obijective of gamification OBG Objectives of gamification (music/videos, decoration, etc.)
Undefined objective uoB Not generate session expectations or objectives
Explanation Imposition Instructions IMP Without the possibility to include changes
Shared SHA Proposals are allowed to be decided in common
Dynamics DYN Generate emotions (curiosity), social interrelationships, etc.
Organisation Established EST Spaces and materials are mandated
Distribution of Function DIS Functions and roles are allocated
Suggested SUG Teachers pose opportunities to pupil’s interventions
Task adjustments Negative Evaluation NEG Rebuke to the students
Redirect RED Correct student’s responses
Positive Evaluation POS Encourage and motivate the students
Proposals PRO Formulate new options to be successful
Rewards REW Offer rewards for good task performance
Student’s responses  Reproduction REP Replicate tasks or situations
Unbalances UNB Disarranged or disordered responses (talking, distractions, etc.)
Autonomy and Leadership AUT Drive initiatives
Self-Assessment SAS The student evaluates their own performance
Session summary Guided summary GUS The teacher summarises the session
Shared summary SHU The students take part in the session summary
Non-existent summary NSU The sessions end without being summarised

answers were recorded using a seven-point Likert scale
from 1) Does not corre-spond at all to (7) Fully corres-
ponds. The scales were grouped into intrinsic motiva-
tion (IM-to know, IM-to accomplish things and IM-to
experience stimulation), extrin-sic motivation (identified

Figure 1
Lince Plus recording instrument with a session log (Soto et al., 2019)

Lince Plus 1.1.1-RELEASE  IDIOMA ~

regulation, introjected regulation and external regula-
tion) and amotivation. The self-determination index was
also calculated (SDI, Vallerand, 1997) using the formu-
la [SDI = (Intrinsic M. x 2+Identified R.) - (Introjected
R. +External R./2 - (Amotivation x 2)].

+ CATEGORIAS ~
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Design and Procedure

This descriptive observational study used a mixed
method of multilevel triangula-tion (Anguera et al.,
2014; Castafier et al., 2013) (Figure 2) for the conver-
gence of the qualitative data from observation of the tea-
cher and the quantitative data from the students’ motiva-
tional perception.

Once the school and the PE teacher had been in-
formed of the objective of the study and been asked to
participate with the endorsement of the University of
Mur-cia’s Ethics Committee, the students completed an
informed consent form (they and their parents or legal
guardians).

The intervention was conducted throughout the
2018/19 school year by hybridis-ing TPSR+GF, a new
methodological association in PE, over 10 sessions las-
ting 55 minutes each using a gamification intervention
project called “The Enigma of Sen-eb” (Melero et al.,
2019). By designing learning scenarios consisting of a
motivating aesthetic and activities, the students were en-
couraged to tackle challenges which took them from the
Late Modern Period to Egyptian mythology, while ta-
king in oth-ers such as Aztec, Nordic, Chinese, Greek-
Roman and Mesopotamian, in search of “The Root”
of PE (Seneb in Egyptian hieroglyphs) to safeguard
worldwide physical, psychosocial and emotional health.
Hence, affective social relationships, decision-making,
social skills enhancement and their transfer outside the
school environ-ment were fostered during this interven-

Figure 2
Multilevel triangulation of the design

Hybridisation of the Teaching Personal and Social Responsibility Model and Gamification in Physical Education

tion (Tarin-Moreno et al., 2013), as were other aspects
such as creativity, group membership and motivation.

The main objectives of the session were to explore
and experience a recreation-al competitive structure and
reflect upon the emotional and affective aspects pro-du-
ced by games with winners and losers.

In the first session, lasting approximately 15 minu-
tes, the student participants filled in the questionnaires
in the presence of the PE teacher and the lead re-sear-
cher in case any clarification was required. After this
initial assessment, video recordings were made of the
10 sessions in the course of the term; five sessions of
2nd-year and five sessions of 3rd-year lower secondary.
A Panasonic digital cam-era (Lumix FZ-100) and a wi-
reless microphone worn by the teacher were used. The
observers were trained beforehand to check the quality
of their record-keeping by calculating the inter-observer
and intra-observer reliability concordance using Co-
hen’s kappa coefficient (Cohen, 1960), in which they
obtained a mean value of more than 0.86 (Herniandez-
Mendo et al., 2014).

Data Analysis

Temporal pattern (t-pattern) detection was used, which
has yielded excellent re-sults in previous studies (Casa-
rrubea et al., 2018; Castafier et al., 2011; Lozano et al,
2016). In the first analysis to identify the most relevant t-
patterns of teacher per-formance and student response, the

Level 1: Systematic observation of the teacher’s performance.

Level 2: Student motivation questionnaire.

Combined

interpretation
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log from Lince Plus (Soto et al., 2019), the set of the
10 sessions, was exported in .txt format to the Theme
v.6 Edu. software (Mag-nusson, 2000) and the search
parameters of three constitutive multi-events and a sig-
nificance of .005 were added, as in the study by Prat et
al. (2019).

Subsequently, the SPSS v.22.0 statistical program
(Statistical Package for the Social Sciences, SPSS Inc.)
was used to perform a descriptive and inferential anal-
ysis of the results of the participants’ initial and final
questionnaires in order to de-termine the impact of the
intervention on their self-determined motivation. The
data-base was pruned to detect atypical cases, and two
participants were eliminated as they had a p < .01 va-
lue in the Mahalanobis distance. Data normality was
calculat-ed; for quantitative variables, yielding a value
of p < .05 in the Kolmogorov-Smirnov test; for catego-
rical variables, yielding a significance level of p < .05.
Cronbach’s Otest was used to analyse reliability, yielding
a value of (> .70). Finally, the Wilcoxon signed-rank
test for related samples was applied to compare propor-
tions and means of the data collected in the pretest and
posttest questionnaires and to see whether there were
any significant differences with a significance level of
p < .05.

Figure 3

T-pattern dendrogram of teacher performance and student response

Hybridisation of the Teaching Personal and Social Responsibility Model and Gamification in Physical Education

Results

Teacher performance and student response
Four t-patterns representative of the interactive behaviour
were obtained with the following interrelated behaviour
depicted in the dendrograms below (Figure 3); teacher be-
haviours that reinforce student autonomy (AUT) and gene-
rate shared explanations (SHA) and focus on the objectives
of task (OBT) and on distribution of functions (DIS). This
reinforcement of autonomy (AUT) was followed by a po-
sitive assessment in the form of positive evaluation (POS)
or was preceded by generation of emotions by the teacher
(DYN). This emotion generation promoted curiosity and
interpersonal relations (DYN) among the students, which
consequently stimulated autonomy and leadership (AUT)
and led to redirection of the task (RED) on another occa-
sion by the teacher.

The more exhaustive analysis of the teacher’s per-
formance obtained in the course of the 10 sessions is
provided below in the form of a plot (Figure 4). The
plot shows how the teacher engaged in a series of be-
haviours which improved the stu-dents’ autonomy and
leadership, redirected disarranged or disordered respon-
ses and generated curiosity and encouraged social inte-
rrelationships and companion-ship by motivating them.

AUT (autonomy)

OBT (objective of task)
SHA (shared)
DIS (distribution of functions)

AUT (autonomy)

POS (positive evaluation)

DYN (dynamics)

AUT (autonomy)

DYN (dynamics)

RED (redirect)
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These behaviours have been highlighted in Figure 4 in
different colours and differentiated areas:

¢ The lower area (green area, lines 1-5) shows how
the autonomy and leadership response of the students
(AUT) was repeated with: self-assessment (SAS), sha-
red task or explanation (SHA) and distributing roles in
collaborative activities (DIS).

¢ In the intermediate area (red area, lines 12-22),
creating dynamics generating curiosity and emotions,
social interrelations (DYN) and companionship (112
times) stood out. Consideration should also be given
to the stimulus which emerged with distributing roles,
collaborative activities, challenges, tri-als/missions or
scoring systems (DIS) combined with exciting dynamics
(DYN) that earned rewards (REW).

¢ In the intermediate area (yellow area, lines 53-
57), formulating proposals (PRO) or new options to be
successful which were combined with drive initiatives
(AUT) were observed; objectives of task (OBT), task

Figure 4
Teacher and student behaviour distribution plot for all sessions

Hybridisation of the Teaching Personal and Social Responsibility Model and Gamification in Physical Education

proposals (SHA) and distribution of function (DIS) also
appeared.

¢ In the upper area (purple area, lines 67-80), redi-
rection of the student’s re-sponse (RED) combined with
autonomy and leadership (AUT) and unbalances (UNB)
with more regulatory teaching action were particularly
prominent, although in lockstep he offered rewards
(REW) and positive evaluations (POS) to motivate the
students.

Students’ perception of their level of
motivation

Although there are no significant differences in the relation-
ship between the pre-test and posttest motivation variables
(Table 2), differences do emerge in the level of student
amotivation (p: .008). This also led to significant changes
in the SDI among students, increasing by 1.12 points on
average from the beginning (3.41) to the end (4.53) (p =
.040).
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Table 2
Data on student opinions before and after the intervention.

Hybridisation of the Teaching Personal and Social Responsibility Model and Gamification in Physical Education

Variables Pretest Posttest

M (SD) M (SD) z Sig.
Amotivation 2.74 (1.64) 2.14 (1.45) -2.671 .008**
Intrinsic motivation 4.50 (1.42) 4.42 (1.48) -134 .894
Extrinsic motivation 5.38 (1.05) 5.35 (1.07) -.372 .710
Self-determination 3.41 (4.63) 4.53 (4.47) -2.057 .040*

Key: M = mean; SD = standard deviation; Z = Wilcoxon signed-rank test value; Sig.= asymptotic significance (2-sided); * = difference has a

significance level p < .05; ** = difference has a significance level p < .01

These adjusted data can be seen in Figure 5, where
the significant differences between the result of the pretest
self-determination index (PRESDI) and the result of the
posttest self-determination index (POSSDI) stand out.

The comparison of these data by gender (Table 3) re-
vealed differences between them. In the case of boys, the-
re was no change in their perception of motivation in any
of the variables and therefore no change in their SDI. By
contrast, girls present-ed a major fall in amotivation (p:
.003). which was reflected in a significant increase in their
SDI (p: .000).

Figure 5

Differences in the level of motivation before and after the intervention

Discussion and Conclusions
The purpose of this study was to implement a strategy
based on the hybridisation of the TPSR+GF pedago-
gical model and to verify the behavioural patterns of a
teacher’s actions and their impact on the motivation of
their lower secondary PE students.

Teacher’s communication scenario
This study found that the teacher’s performance enhan-
ced his teaching by seek-ing greater initiative and res-

Mean

PREDEM  POSDEM Pre- Pre- Post- Post- PRESDI POSTSDI
intrinsic extrinsic intrinsic extrinsic
motivation  motivation  motivation motivation
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Table 3
Values of student opinions before and after the intervention, by gender
Boys (n =27) Girls (n =28)

Pretest Posttest Pretest Posttest
Variables M (SD) M (SD) z Sig. M (SD) M (SD) z Sig. Sig.
AM 2.90 (1.75) 2.50 (1.66) -.992 .321 2.59 (1.53) 1.79 (1.14) -3.00 .003**
IM 4.61 (1.40) 418 (1.58) -1.43 151 4.39 (1.46) 4.66 (1.36) -1.24 214
EM 5.31 (1.05) 5.12 (1.17) -1.10 .269 5.45 (1.07) 5.57 (.95) -.577 .564
SDI 3.42 (4.67) 3.33 (5.02) -.456 .648 3.41 (4.68) 5.69 (3.59) -3.48 .000**

AM: Amotivation; IM: Intrinsic Motivation; EM: Extrinsic Motivation; SDI: self-determination index. M: mean; SD = standard deviation; Z : Wil-
coxon signed-rank test value; n: number; Sig: asymptotic significance (2-sided); ** = difference has a signifi-cance level p <.01.

ponsibility from the students, including proposing col-
laborative activities in which roles and functions were
established with proposals for trials and challenges
explained in shared fashion among the students. This
pro-gressive empowerment, a basic pillar of the TPSR,
made it possible to promote de-cision-making and the
assumption of management roles in the session in the
inno-vative teaching strategies (Pérez & Hortigiiela,
2020). Similar results were found in studies in which a
programme based on TPSR was used in isolation, such
as a de-crease in aggressive behaviours and interrup-
tions (Cecchini et al., 2007; Escarti et al., 2011) and
an improvement in attitudes of respect, participation and
effort and personal autonomy (Walsh et al., 2010).

This work utilised a gamified environment featuring
a narrative combined with the use of an aesthetic packed
with visually appealing images for the player, rewards
such as badges or totems, seeking to generate curiosity
in the students to feel more competent and autonomous
(Kapp, 2012; Zichermann & Cunningham, 2011). This
type of strategy is viewed as crucial in redirecting par-
ticipants in the case of unbal-anced responses and sti-
mulating autonomous resolution, thus achieving an im-
provement in their understanding (Romar et al., 2015;
Prat et al., 2019; Sanchez-Alcaraz et al., 2019).

This innovation proposal drawing on methodological
hybridisation and its com-munication scenario allows
teachers to improve teaching behaviours based on au-
tonomy, participation and effort on the part of students,
as indicated by similar stud-ies (Camerino et al., 2019;
Prat et al., 2019).

Students’ perception of their level of
motivation

The students’ amotivation diminished after the interven-
tion, while their SDI in-creased, which is very encou-

raging considering the dynamics followed. What prob-
ably reduced their demotivation were the incentives
with a climate packed with ex-ternal stimuli: distribu-
tion of roles, generation of challenges, scoring systems
typical of gamification dynamics (Kapp, 2012; Zicher-
mann & Cunningham, 2011). Similar studies also in-
cluded improvements in other aspects which impact the
constructive climate of the session, such as the genera-
tion of conflict between peers. Mention should be made
of the study by Navarro et al. (2017), where a gamifi-
cation project in PE led to improved student motivation
for both the subject and also regular PA performance.
The students were more interested in attending classes,
conflicts were reduced during the period studied and
conviviality at the school improved. In relation to these
results, numerous studies have revealed the importance
of stu-dents’ perceptions of the motivational climate in
PE classes and its impact on their intrinsic motivation
and SDI (Moreno-Murcia et al., 2008; Moreno-Murcia,
Huéscar & Ruiz, 2018).

In terms of gender differences, there was a notable
decrease in amotivation and a large increase in self-
determination in girls, with no differences in motiva-
tion after the programme among boys. These results
contrast with the bulk of studies to date in which boys
have always shown greater satisfaction with the subject
than girls (Gomez-Rijo et al., 2011), indicating a grea-
ter appreciation for the subject and the PE teacher since
they see the subject as a fun activity and relate more to
the teach-er than the girls do, who find PE and sport
boring (Sanchez-Alcaraz & GOomez-Méarmol, 2015). In
the same line as this research, the study by Manzano-
Sanchez, Valero-Valenzuela, Conde and Ming (2019)
found that applying TPSR in lower secondary education
yielded improvements in responsibility in both groups,
albeit only in girls in terms of intrinsic motivation and
meeting basic psychological needs.
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Practical applications of the study

On the basis of this study, it is recommended to com-
bine basic pedagogical models with specific techniques
and follow these practical suggestions:

® Bear in mind the participants’ organisational and
self-management limitations.

* Try out the pedagogical models separately first
and then blend them with other innovative pedagogical
strategies and methods.

¢ Tailor assessment to the proposal of this study so
that it will be continuous and instructive.

e Leverage group conflicts once they have emerged
as part of the teaching-learning process.

® Work on a preliminary level of autonomy in order
to consolidate self-management.

Motor skill teachers ought to study new alternati-
ves since PE innovation must seek new horizons. They
should also cater to the new needs of their participants
so as to achieve adherence to physical activity and sport
in students’ daily lives.
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Introduction

Small-sided games (SSGs) are played on smaller pit-
ches, often under modified rules and with fewer pla-
yers than regulation football (Hill-Haas et al., 2011).
The use of such games in professional player training
is based on the premise that greater performance im-
provements are achieved when the specific demands of
the sport are transferred (Dellal et al., 2011; Little,
2009). Accordingly, SSGs enable players to get as clo-
se as possible to real competitive situations, and the
physical, physiological, technical and tactical demands
of a match can largely be reproduced (Dellal et al.,
2011; Dellal et al., 2012).

Global positioning system (GPS) technology has
been used in professional football to quantify move-
ment demands on players during training or in com-
petition, providing movement parameters such as
frequency and amount of impacts, distances, speeds,
accelerations and decelerations (Casamichana et al.,
2015). Several authors have analysed these parameters
during different types of small-sided games: number
of players per team (Brandes et al., 2012; Hill-Haas
et al., 2009), modification of certain rules (Hill-Haas
et al, 2009), relative area per player (Casamichana &
Castellano, 2010; Dellal et al., 2011; Porres et al.,
2010), comparison with competition (Casamichana et
al., 2015; Dellal et al., 2012), floaters (Casamichana
et al., 2018), etc. In terms of playing positions, a stu-
dy conducted by Lacome et al. (2017) compared three
SSG formats (6 vs. 6, 7 vs. 7 and 8 vs. 8) to com-
petitive matches and then differentiated performance
by the players’ positions on the pitch, concluding that
central defenders accumulated more distance at high
intensity than the other positions in the 6 vs. 6 format.

Studies exploring rules inherent to tactical or stra-
tegic outcomes have also been published. For exam-
ple, Fradua et al. (2013) extrapolated SSG sizes from
the actual pitch (11 vs. 11) to investigate variables re-
lated to tactics in the game and concluded that pitch
size is a variable which influences ball possession.
Thus, a variation in pitch size can create favourable
and also unfavourable conditions for attack and de-
fence (Silva et al., 2016; Vilar et al., 2014). Equally,
in the review by Hill-Haas et al. (2011), the authors
suggested that “conventional” SSGs could facilitate
the development of a core tactical concept with an ap-
propriate game context, although this will depend on
its design. This fresh line of analysis leads to a new
concept in sports games: the “possession game”. Pos-
session games (POS) are similar to conventional SSGs
but have some different implications. In an SSG, pla-

Comparison of Physical Demands between Possession Games and Matches in Football

yer deployment is totally random and the occupation
of space is not pre-established, whereas in a POS the
ownership of space is pre-established on the basis of
intelligent occupation whereby the players who keep
possession of the ball are deployed in such a way that
the interrelationship between them and the space is as
effective and efficient as possible, thereby making it
possible to retain possession of the ball during the ses-
sion. The primary objective of this kind of training is
to generate unoccupied spaces through individual and
group movements in order to build up play and attack
with greater fluidity, thus promoting factors inherent
in strategy and tactics with greater transference to spe-
cific match situations. In high-performance football,
many teams use this type of game as part of their tra-
ining sessions to emulate real competitive situations.
Gaudino, et al. (2014) compared conventional SSGs
and POS with 5, 7 and 10 players on each side in
which no more than two touches were allowed in both
games, whereas in the POS they had to keep the ball
as long as possible. No detailed designs were given
for each format and performance was not compared to
competition. In other cases, and with the aim of eva-
luating modifying the rules on some tactical principles
(attacking game patterns), Machado et al. (2016) used
two types of POS called “small-sided conditioned ga-
mes” or SSCG (6 vs. 6) in which ball possession time,
number of passes, players involved in each attacking
action, etc. were compared, although no physical and
physiological parameters or transfers to specific game
situations were evaluated.

Against this backdrop, the first objective of this
study was to compare physical and physiological de-
mands between POS and competition, since the for-
mer seek to reproduce basic principles of play which
will subsequently be applied during competition. The
second objective was to examine these demands in re-
lation to the player’s position during competitive mat-
ches on the assumption that the metabolic load rates
in all POS formats are close to the levels observed in
competition.

Methodology

Participants

A descriptive observational study was carried out with
19 players belonging to the same club in the Argentinian
Professional Football League, Series B, during the 2016-
17 season (age: 24.7 + 4.8 years; body mass: 74.5 + 6.2
kg; height: 176.3 + 5.3 cm; fat percentage: 9.7 + 2.5 %).
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The players were grouped by their position on the pitch:
central defenders (CD: n=4), full-backs (FB: n=3),
midfielders (CM: n=5), wingers (WIN: n=5) and
forwards (FOR: n=2). The goalkeepers were involved
in the activities but excluded from the study because the
distance and intensities evaluated during training and/or
matches differed from those for outfield players (Cle-
mente et al., 2013). Furthermore, they were only in-
volved in the POS in their specific role as goalkeepers.

Before the start of the season, the players were eva-
luated using FIFA’s medical protocol. None of them
presented any ailments, pathologies or injuries and no
medical prescriptions were issued. All the participants
were informed of the research objectives and voluntee-
red to participate in the study, which did not disrupt
scheduled training. The study protocol was approved by
the local Institutional Review Board and drafted in ac-
cordance with the Declaration of Helsinki (as revised at
Fortaleza, 2013).

Procedure

The data for each match were gathered during the 2016-
17 season. In terms of the two tactical formations used
by the coach in the course of the competition, 52% of
the games were played using the 1-3-4-3 formation (go-
alkeeper; three central defenders; two full-backs, two
midfielders; one forward and two wingers) and 48%
using the 1-4-2-1-3 formation (goalkeeper; two cen-
tral defenders, two full-backs; three midfielders; one
forward and two wingers). All the matches were played
on natural grass football pitches with standard dimen-
sions.

During the season, each player’s GPS and heart rate
were monitored 16 times (eight observations for each
tactical system). In order to rule out possible effects of
performance loss due to mental fatigue or incidents rela-
ted to match strategies, only players who completed the
first half of each game (Paul et al., 2015; Lacome et al.,

Table 1
Study variables and their definitions.

Comparison of Physical Demands between Possession Games and Matches in Football

2017) under normal conditions and with the same role
on the pitch were considered.

In each competitive micro-cycle, the players perfor-
med five sessions with the ball lasting 45 minutes net
(average) in each session, one to two weekly strength
sessions and the match (the average total distance per
micro-cycle was 31.6 km).

Instruments and measurements

All the physical and physiological parameters were
assessed using the Zephyr™ GPS 10 Hz monitoring
system and telemetric heart rate measurement (pre-
viously validated by Brooks et al., 2013; Kim et al.,
2013). In order to limit inter-unit error, each player
used the same GPS module and frequency meter for
both POS and matches (Buchheit et al., 2013). The units
were switched on 15 minutes before the beginning of
each activity following the Zephyr™ (USA) instructi-
on manual. After the recording of the activity, the data
were downloaded to a laptop and analysed with the Om-
niSenseTM v4.1.4 software.

The following parameters were monitored: distan-
ce travelled at moderate intensity, in metres (14.9-19.8
kph); distance travelled at high intensity, in metres
(19.9-25.2 kph); distance travelled at sprint, in metres
(above 25.2 kph); average heart rate (AHR; bpm), and
maximum heart rate (MHR; bpm). Speed classification
was based on the system used by Di Salvo et al. (Di
Salvo, et al., 2009; Di Salvo, Pigozzi, Gonzilez-Haro,
Laughlin & De Witt, 2013) and the four study variables
were obtained from these parameters (Table 1).

Possession games: design

Three basic principles of play were considered when the
POS was designed: a) ball possession through individual
movements towards group movements (deep movements,
diagonal movements, etc.); b) passing, depending on the
unoccupied space and on the different movements (side

Variable Definition

High speed load rate (HSLR)

High intensity/sprint load rate (HILR)

Average heart rate (AHR)

Maximum heart rate (MHR)

Quotient between distance travelled at moderate intensity, high intensity and sprint by
the amount of time of each activity in metres per minute.

Quotient between distance travelled at high intensity and sprint by the amount of time
of each activity in metres per minute.

Average heart rate obtained during the observed period in beats per minute.

Maximum heart rate obtained during the period observed in beats per minute
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pass looking for width, vertical pass looking to advan-
ce, through pass between the lines, etc.); and finally,
(c) ball recovery, which involves intercepting an oppo-
sing player in possession of the ball and thus prevent
him from moving forward in the attack. Based on these
principles, three POS formats were selected: 6 vs. 6, 7
vs.7 and 8 vs. 8. As a proposal, different specific POS
options were designed by the authors of this study, each
one with well-defined objectives for the attacking and
defensive system (Table 2). In order to establish a com-
mon denominator, the same combined design was esta-
blished and tested for the different formats, hence four
designs with a clearly-defined structure and objectives
were ultiately obtained for each POS format (Table 2).

Table 2
Proposed seven POS designs for the three formats studied.

Comparison of Physical Demands between Possession Games and Matches in Football

The games were played “with no limit on the number
of touches” (except at the time of shooting) on natural
grass football pitches with standard dimensions.

The dimensions of each design were selected based
on the observations described in the paper by Fradua
et al. (2013): the relative playing area (m2 per player)
between 65-110 m2 and the ratio between the pitch
length-width distances from 1:1 to 1:1.3. The avera-
ge measurements of each format are shown in Table
3. The same monitoring procedure was performed for
each POS design as in matches. It was conducted in two
rounds in series lasting eight minutes (two minutes of
recovery between series) and each design was evaluated

N Format* Design: organisation and objectives Diagram
1 8vs.8 Organisation: 5 areas arranged vertically with 6 mini-goals placed
(84x48) five metres from each touchline. Objective: possession of the ball — — —
between the areas to generate movement from one side to the )
6vs. 6 other in order to clear the areas around the goals. Meanwhile, O A~ ©®
the defenders have to move based on the ball, occupying the A S A
(25x38) area where the ball is and the two adjacent strips and attempt to A ol a Q A
recover it as quickly as possible. No more than one player from - O |A
each team can occupy each square and goals may be scored in O ™ O
any of the six goals.
2 8vs. 8 Organisation: 8 squares and two 5-metre strips at the sides; a
(34x48) goal (with a goalkeeper) five metres from each goal line. The
game begins with 1 vs. 1 in each square. Objective: possession Al
7vs. 7 of the ball to generate spaces between the squares. For a player O AlO o Al DA
to be eligible to shoot, the ball must travel from one side to the [. .}
(30x40) other through at least four squares. The defenders have to press, OAlO Al OA
trying to recover the ball as quickly as possible. No more than one - Al O -
player from each team can occupy each square and goals may
be scored in either goal.
\T 1
3 8vs.8 Organisation: 1 square comprised of 4 triangles plus a 5-metre
(30x32 + strip at the base of each triangle; a mini-goal five metres from _
banda each base; 4 players from each team are arranged in two oppo- @
lateral de site triangles and try to win possession of the ball between the - A3 O =
5 metres) triangles. Objective: for a player to be eligible to shoqt, five pas- o ) A 4 A ()
ses must be made, followed by a pass between the lines to set = 0O & sl
up a player on the same team, but from the opposite triangle and A A\J ~
coming from the sides. No more than two players from each team -
may occupy each triangle and goals may be scored in any of the
four goals. (]
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4 8vs. 8 Organisation: 4 squares and a 5-metre strip on each of the si- —a
(34x44) des; two goals (with goalkeeper) five metres from each goal line. o
Objective: possession of the ball with the aim of creating clear @) 0)
7vs. 7 spaces between the squares to create scoring opportunities. A A
The defenders have to press to recover the ball. Variations: for a
(30x40) player to be eligible to shoot, the ball must: 1. travel through at le- Z % A O
ast three squares; 2. travel through all the squares; 3. travel from ~ A
one side to the other. No more than two players from each team | ®
may occupy each square. Goals may be scored in either goal. A A O
N
5 7vs. 7 Organisation: double diamonds joined together forming 2 triangles
(25x30 in the middle; four mini-goals (five metres from one side of each
cada diamond); 2 teams of 6 or 7 players divided equally (3-3 or 4-3).
rombe) Objective: possession of the ball between the diamonds until 5
6vs. 6 passes are made, then 1 player from the same team has to “go
(22,5%25 down” or move to the adjacent triangle to shoot with a single
! touch. No more than two players from each team can occupy
cada each diamond and goals may be scored in any of the four goals.
rombe)
6 6vs.6 Organisation: 5 areas arranged vertically with 2 mini-goals placed
(25x34) five metres from each goal line. Objective: possession of the ball I:
between the areas to reach the final zone with a through pass.
The defenders have to press to recover the ball as quickly as A Q) A
possible. Variations: for a player to be eligible to shoot, the ball A AN
must: 1. travel through at least two areas; 2. travel through three @‘,/«.‘
areas, and 3. travel through four areas, reaching the end zone in A - ~/
each variant in order to score. Goals may be scored in any of the [
four goals.
o
7 7vs. 7 Organisation: 3 areas arranged vertically, with a 5-metre strip
(30x46) around the pitch; 4 goals (with goalkeeper) five metres away from
each side of the pitch. Objective: possession of the ball between A
6vs. 6 the areas with the aim of reaching the aforementioned strip with ~ A
() &
(26x36) a th_ro_ugh pass. The defenders_ h_ave to press to recover the ball. k A A \/
Variations: for a player to be eligible to shoot, the ball must: 1. -
travel through at least two areas; 2. travel through all three areas,
and 3. move from one side to the other. Goals may be scored in A A
any of the four goals.

* In brackets, the width and length of the pitch used in each design (in metres).

on different days during the season (total: eight observa-
tions for each format).

Statistical analysis

A preliminary exploratory analysis was carried
out followed by a normality and homogeneity test.
Descriptive statistical measurements such as mean and
standard deviation (SD) were calculated for each position

and condition. A linear mixed-effects model was used
to determine position and condition effects. For each
response variable the fixed effects were the condition
and the position. The player was considered to be a
random effect. This model makes it possible to calculate
the condition and position effect separately, considering
an autocorrelation between observations made about the
same player. The model was adjusted using the restricted
maximum likelihood (REML) method. The results
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Table 3

Comparison of Physical Demands between Possession Games and Matches in Football

Dimensions and time spent on the three POS formats (mean + SD)

POS format Time (min) Pitch area (m?) m2 per player Length/width ratio
6vs. 6 2x8 895 + 48,4 74,6 £4,0 1:1,3+0,1
7vs. 7 2x8 1207,5 +116,9 87,6 £6,7 1:1,3+0,1
8vs. 8 2x8 1585 + 55,6 99,1 £3,5 1:1,3+0,1

include the table with the estimation of the model’s
parameters, standard errors and p-values. Statistically
significant differences were reported at a level of 5%
(probability of type I error). The statistical calculations

Table 4

were performed with the R statistical software version
3.4.3. The statistical report was prepared with the knitr
statistical package which makes it possible to replicate all

aspects of the analysis.

Values obtained for each study variable by tactical position for the three POS formats and the two tactical systems

(mean = SD). n=19 corresponds to sample data.

6vs 6 7vs7 8vs8 1-3-4-3 1-4-2-1-3
HILR (mpm)
CD 2,7+1,1 2817 24+1.2 43+1,0 5,1+0,4
FB 3,1+1,2 3,1+17 26+1.2 8,8+23 9,0+0,8
CM 22+1.3 3,4+25 3,1+13 51+1,0 53+1,5
FOR 2,8+1,0 50+22 33+1,2 9,7+14 10,4 +1,1
WIN 3017 23+1,5 3,7+1,6 73+1,9 1,6 +2,2
n=19 2,7 £1,1* 3,5+2,1* 3,0+1,2* 7,0+2,6 79+28
HSLR (mpm)
CD 15,7 +3,3 13,9 £5,1 11,56+4,2 14,8 +1,4 17,7+0,5
FB 19,1 +5,0 17,4 £3,6 159 +2,3 25,4 +6,1 244 +24
CM 14,6 +2,3 15,0 £5,2 16,1 +2,8 18,0 £3,2 21,0+3,7
FOR 154 +2,9 19,6 £4,4 15,7 £1,1 253+29 253+0,8
WIN 12,5 +4,4 13,4 £6,6 11,0 £4,2 19,5+2,9 24,9 +0,1
n=19 15,56 + 3,5* 16,2 +4,9* 14,4 +3,3* 20,5+5,2 22,3+3,8
AHR (bpm)
CD 172,6 + 11,6 168,7 + 14,3 166,8 + 12,1 167,8 +9,5 170,9 + 2,1
FB 173,9+4.3 174,1 £8,5 166,3 +5,7 178,2 +5,3 176,1+7,9
CM 170,8 +4,6 170,9 + 8,5 169,5+10,6 173,0 + 6,4 175,7 + 6,8
FOR 172,2 + 13,7 171,5+4,7 165,2 + 5,0 173,9 £ 4,6 1746 £ 2,4
WIN 166,3 + 12,2 163,7 £ 13,0 160,1 +4,9 159,8 + 14,4 161,7 £ 14,0
n=19 171,6 +6,7 170,3 +9,0 166,3 + 8,2* 171,6 + 8,4 173,0 £ 8,5
MHR (bpm)
CD 186,0 +9,2 184,2 +11,0 182,2 +10,6 191,7 +8,8 192,8 +5,8
FB 186,4 + 4,7 189,2 + 2,1 183,1 +0,4 197,4 +3,6 196,5 + 3,5
CM 186,1 +2,4 188,6 +5,8 184,975 195,0 +4,6 196,8 + 3,4
FOR 189,3 £ 13,5 188,0+1,9 181,9 +8,7 197,5+4,9 198,2+3,9
WIN 178,6 £ 12,7 182,7 7,1 170,6 +9,3 183,1+7,6 183,2+10,6
n=19 186,2 £ 6,2* 187,0 +6,1* 181,8 + 8,4* 194,1 £6.9 194,8 +6,3

* p<0,001 vs. 3-4-3 and 4-2-1-3
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Results
The box plots for each study variable are set out in fi-
gures 1, 2, 3, 4, 5 and 6. The means (+ SD) of the
metrics for the different playing positions are shown in
Table 4.

When the values obtained in the means between the
POS formats and the two tactical systems are compared,
both the HILR and the HSLR are significantly lower
than the means obtained in matches (p < 0.001). In the
case of the HILR, these values represent between 38.6
and 50% in the 1-3-4-3 formation, and between 37.5
and 48.6% in the 1-4-2-1-3 formation (Figure 1). For
the HSLR, the values represent a higher percentage: 70
to 75.2% for 3-4-3 and 69.2 to 72.3% for 4-2-1-3 (Fi-
gure 1).

With regard to cardiovascular performance during
effort, the AHR value in POS was no different from in
matches, with the exception of 8 vs. 8 where between 5
and 7 fewer bpm were observed in both tactical forma-
tions (3.1 to 3.9% less) (Figure 2). However, for MHR
the sample averages in POS are significantly lower than
in matches (4 to 7% lower, 7 to 13 fewer bpm) (p<
0.001) (Figure 2).

Figure 1

Comparison of Physical Demands between Possession Games and Matches in Football

To compare performance between playing positions
on the pitch, the values of all the POS formats were grou-
ped together and compared with the ones obtained in
matches (both tactical formations): significant differen-
ces were observed in the HILR and HSLR variables in
the positions FB (p< 0.01), WIN (p< 0.001) and FOR
(p< 0.01) (figures 3 and 4). These differences represent
29.9%, 30.7% and 44.6%, respectively, in the HILR,
while the percentage differences are even greater for the
HSLR (67%, 63.2% and 68.3 %, respectively).

With regard to the cardiovascular response to effort
obtained for each position, no significant differences
were observed in the AHR between the three POS for-
mats and matches. By contrast, the mean MHR values
differed significantly between POS and matches in all
playing positions (figures 5 and 6).

Discussion
The primary objective of this study was to compare the
physical and physiological demands between POS and
competition and subsequently to examine these demands
in relation to player position during competitive matches.
The analysis of the POS data describes competition-like

Box plots for the high intensity/sprint load rate (HILR; mpm) and high speed load rate (HSLR; mpm) variables for each POS format and

the two tactical formations in matches.
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Figure 2

Box plots for the maximum heart rate (bpm) and average heart rate (bpm) variables for each POS format and the two tactical

formations in matches.
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Figure 3.

Box plots for the high intensity/sprint load rate (HILR; mpm) variable for each playing position between POS and matches (both tactical

formations).
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Figure 4. >
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performance in central defender and midfielder posi-
tions, and cardiovascular response is also similar to
match performance in the 6 vs. 6 and 7 vs. 7. Although

Figure 5

the metabolic rate variables are significantly lower than
in competition, the accumulated distances based on the
number of metres above 14.9 kph is a sufficient yardstick

Box plots for the average heart rate (bpm) variable for each playing position between POS and matches (both tactical formations).
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Figura 6.

Comparison of Physical Demands between Possession Games and Matches in Football

Box plots for the maximum heart rate (bpm) variable for each playing position between POS and matches (both tactical formations).
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for assessment when stimulating these intensities (69
to 75% in both tactical formations). In a study using a
similar methodology, Lacome et al. (2017) compared
conventional small-sided games (4 vs. 4, 6 vs. 6, 8 vs.
8 and 10 vs. 10) and competitive matches (1-4-3-3 for-
mation) and concluded that only the 10 vs. 10 format
allowed players to reach intensities and distances simi-
lar to those obtained during matches. In relation to the
HILR variable, other research has found low percenta-
ges in high-intensity running and sprinting in small-si-
ded games with the same format as this study (Owen et
al., 2014). Owen et al. (2014) report that these formats
do not induce high-speed movement compared to ones
with larger pitches and therefore more players (9 vs. 9
to 11 vs. 11). In another study by Gaudino et al. (2014),
the authors compared small-sided games with possession
games in three different formats (5 vs. 5, 7 vs. 7 and
10 vs. 10) and reached the same conclusion as Owen et
al. (2014), while further arguing that this effect was due
to a larger pitch area and less pressure from opponents,
with greater options for passing between players. In the
comparison of performances between playing positions,
significant differences were identified in the HILR and
HSLR variables for the FB, WIN and FOR positions.
Lacome et al. (2017) observed significant levels of diffe-
rentiation when comparing SSG formats at speeds above
14.4 kph: central defenders covered a greater distance at

that speed than midfielders in the 6 vs. 6 format, while
full-backs covered a greater distance than forwards in
the 8 vs. 8.

With regard to effort-related cardiac response, the
mean AHR values in POS are similar to matches (with
the exception of 8 vs. 8), and the same applies when
these values are compared by playing position. Research
by Casamichana et al. (Casamichana et al., 2013; Casa-
michana et al., 2015) analysed physiological variables
such as the AHR in three SSG formats (3 vs. 3, 5 vs.
5 and 7 vs. 7) and found significant correlations with
external load measurements such as total distance tra-
velled, although the strength of the relationships dimi-
nished when this variable was associated with actions
performed at high speed (> 18 kph) or sprints (> 21
kph). Lacome et al. (2018) compared large SSGs (40x55
metres, 18 players, 118 m2 per player) with smaller
ones (25x30 metres, 13 players, 61 m2 per player) and
found an MHR of 79.3-80.6 %, whereas in this study va-
lues ranging from 91.4 to 92.1% were observed. The-
se differences might be explained by the design of each
game: when comparing performances between POS and
SSGs, it ought to be borne in mind that the continuous
interaction of core concepts related to the basic principles
of POS are very different in SSGs, where the instructions
are contingent on one-, two- or three-touch play and sco-
ring as quickly as possible. In fact, during POS there is a
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compelling need to generate movement from the indivi-
dual to the group to create free spaces and then, when
the ball is lost, the obligation to recover it in fresh pos-
session. This might well be a significant factor in the
evaluation of physical performance parameters. Authors
such as San Roman-Quintana et al. (2013) found that the
number of touches allowed per individual possession in
SSGs (7 vs. 7) impacted physical and physiological de-
mands and, unlike other authors, they noted a greater
cardiac response and greater distances travelled in the
formats with free-touch play (higher AHR during free-
touch SSGs: 159.4 + 10.7 bpm compared to two-touch
SSGs: 146.9 + 8.4 bpm). In contrast to the foregoing,
Gaudino et al. (2014) concluded that all high-intensity-
related parameters were higher during SSGs compared
to POS. However, their study does not specifically des-
cribe the design of the POS except for some differences
in relation to the SSGs: no goalkeepers were used, the
pitch area per player was higher to make up for the abs-
ence of goalkeepers, and the only instruction mentioned
was the highest possible possession of the ball versus the
action of the opponent.

Study limitations
The main limitation of this study lies in the small num-
ber of players included by tactical role, since only 19
footballers were involved, with a range of two to five
players in each subgroup. A study involving a larger
number of players in each playing position is therefore
suggested to achieve more robust conclusions.

Future lines of research
Further study of the various POS formats is a pressing
need. Hitherto, the emphasis has been on an infinite
number of exercises proposed, with variations in pitch
size, number of players in each team, game instructions
and different designs in the shape of the pitch to be
used. Factors inherent to modifying particular rules and
transfer to specific game situations should also be em-
pirically investigated. It would additionally be crucial to
inform coaches and fitness trainers about how changing
the rules in the game, such as delimiting areas, their
format and design, number of players, etc., impacts
physical, physiological and motor demands.

Conclusions
The data obtained from this study describe a cardiovas-
cular performance in the 6 vs. 6 and 7 vs. 7 formats

Comparison of Physical Demands between Possession Games and Matches in Football

that is consistent with matches, whereas in the central
defender and midfielder positions, the HSLR and HILR
levels are similar to competition values. Based on the
foregoing, possession games could be used to stimu-
late the physical and physiological demands to which
players are subjected during competition, thereby pro-
foundly influencing their internal and external load.
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Introduction

Skateboard or skateboarding is a radical sport that con-
sists of the practitioners moving and performing maneu-
vers while balancing on the skateboard. The skateboard
is composed of a plate made of different layers of woods,
called shapes, two pairs of wheels and two trucks which
join the wheels to the shape (Silva, 2006). This sport will
be included in the Tokyo Olympics in 2021. Skateboar-
ding has approximately 8.5 million practitioners in Bra-
zil, according to a survey commissioned by the Brazilian
Skateboard Confederation in 2015. One important featu-
re of the sport, particularly street skateboarding (one of
the variations of the modality), is to overcome obstacles,
and height of maneuver is of the utmost importance in
improving performance.

One essential maneuver that constitutes the basis for
the other maneuvers executed in the modality (Tesler,
2000; Meira et al., 2003 cited by Silva, 2006) is the
ollie, characterized by a jump, in the course of which
both skateboard and athlete ascend and return to the
ground in a continuous movement (Bridgman & Collins,
1992 apud Silva, 2006). Thus, improving performance
in the ollie maneuver in terms of height can lead to an
improvement in the maximum height achieved in other
maneuvers (Silva, 2006).

The execution of the ollie maneuver can be influen-
ced by the skateboarder's motor abilities, such as balan-
ce, agility, flexibility, coordination, muscular resistance
and other psychological and physiological aspects. It is
also emphasized that motor characteristics, such as ac-
celeration in the lead-up to the jump maneuver, can also
influence performance (Santos, 2008). To maximize ma-
neuver height, the practitioner's arms play an important
role in generating balance and in producing displace-
ment of the center of mass in the vertical direction (Mei-
ra et al., 2003). This is very important, since maneuver
height is a preponderant factor in the sport for overco-
ming obstacles, and the ollie is the most basic maneuver
in street skateboarding.

The literature contains studies involving the deve-
lopment of specific questionnaires for skateboarders
(Rodriguez-Rivadulla et al., 2019), and the kinetics of
skateboarding have been analyzed in order to understand
injures (Determan et al., 2010), although performance-
related kinematic analyses are underrepresented in the
scientific literature. However, since this type of analysis
contributes to the development of the sport, the aim of
this study is to analyze and compare the kinematics of
the ollie maneuver in static and movement situations.

3D Kinematic Analysis of the Ollie Maneuver on the Skateboard

Methods
Six male participants (23.3 + 4.2 years), who had been
skateboarders for 9.0 (+ 4.2) years, with experience in the
ollie dynamic and static maneuver, took part in this study.

Anthropometric measurements of leg length and
bone diameter measurements of the knee, ankle, hand,
wrist and elbow were taken, and 34 reflective markers
(Full Body Sacro Plug-in-Gait biomechanical protocol)
were placed on the skateboarders’ body and four mar-
kers on the skateboard shape (Figure 1). The tridimen-
sional analysis was captured by eleven infrared optical
capture cameras of the Vicon® system (Denver, USA),
with 100 Hz acquisition frequency, synchronized from
one MX Control (Giganet) unit. A biomechanical model
for skateboards was created in the Vicon® for the calcu-
lation of the center of mass (COM).

For the purpose of data collection, the participant
performed three valid static map maneuvers. Attempts
were deemed invalid when the participant did not com-
plete the maneuver phases, such as failing to finish the
landing on the skateboard, or when the system was una-
ble to capture any of the points marked on the subject's
body or on the skateboard used in the biomechanical
protocol. Subsequently, the participant was instructed to
perform the dynamic maneuver, where the paddle prece-
ded the ollie. The "pop" of the maneuver was to be exe-
cuted on top of a mark, placed 3 meters after the start
of a 10-meter-long walkway. Three valid attempts were
also considered for the dynamic maneuver.

Graphs with the trajectory of the skateboard and the
participants’ center of mass (COM) and the right and left
hip, knee and ankle angles were used to describe the static
and dynamic maneuver movement. A comparison of both
the participant’s and the skateboard’s COM height was
performed in the static and the dynamic maneuver, with
and without paddling, for which purpose Cohen’s t and d
tests were performed.

To calculate the skateboard’s COM, a routine deve-
loped in the MatLab® environment was used, conside-
ring the shape as a geometric solid, and the center of
the main diagonal was translated to the wheel axis. The
skateboarder's center of mass was also calculated by a
routine created in MatLab®,

Descriptive statistics (mean and standard deviation)
were used for bilateral hip, knee and ankle angles in
both of the ways in which the ollie maneuver was per-
formed. In addition, the paired T-test was carried out to
compare differences between variables. The Cohen’s d
effect size was calculated to compare the technical exe-
cution of the maneuver.
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Figure 1
Position of the reflective markers on the skateboard.

3D Kinematic Analysis of the Ollie Maneuver on the Skateboard

Figure 2
Ollie maneuver
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Start maneuver Pop instant Finish maneuver

The respective correlations of the COM of the skate-
board, the participants and their joint angles (left, right
and left hip, knee and ankle) were tested with the Pear-
son Correlation Coefficient for both maneuver situa-
tions, i.e. static and dynamic. Statistical tests were per-
formed in the SPSS software and the significance level
set was p <0.05.

Results
Table 1 presents the height of the center of mass and
joint angles during the maneuver. The participant's
COM reached an average height of 0.18 (+ 0.07) m
during the static maneuver and 0.18 (+ 0.06) m du-
ring the dynamic maneuver. The skateboard’s COM
did not present any differences between static and dy-
namic maneuvers, and the skateboard COM reached
the height of 0.24 (4 0.01) m. Therefore, there is no
significant difference in the maximum height of centers

of mass when the maneuver is performed statically or
dynamically.

No significant differences were observed bet-
ween maneuver styles (static and dynamic) when the
participant's and the skateboard's COM were consi-
dered. However, a large effect size was observed in
right ankle angle during the maximum height of both
COM (0.81 and 0.82 m) and in the right knee at the
skateboard’s maximum COM (0.87 m).

During the static maneuver, the left knee angle
(which is forward on the skateboard) was highly corre-
lated (r = 0.85 p = 0.03) with the skateboard’s maxi-
mum COM height, hence the greater the flexion in the
front knee, the higher the skateboard COM height. In
the dynamic maneuver, the left knee angle at the maxi-
mum height instant of the participants (r = 0.98 p =
0.00) and of the skateboard COM (r = 0.85 p = 0.03)
presented a high correlation with the maximum skate-
board height. In the other words, the greater the knee
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flexion angle the greater the skateboard height obtained.
The left ankle angle (in plantar flexion) at the maximum
height instant of the center of mass of the participant
(r = -0.91 p = 0.00) and the skateboard (r = -0.83 p
= 0.00) presented a high inverse correlation with the
maximum skateboard height, i.e., the greater the plantar
flexion angle the lower the skateboard height obtained.
Ideally, the front ankle was in dorsiflexion.

Participant and skateboard COM trajectory during
the dynamic ollie maneuver and joint angles (hip, knee
and ankle) of the right and left limbs are displayed in Fi-
gure 3. During both maneuvers, the athlete reached the
maximum skateboard height before reaching the maxi-
mum body height (COM).

Discussion

This study aimed to analyze and compare static and
dynamic ollie maneuver kinematics. The results ta-
lly with the literature pertaining to COM height.
The skateboard’s COM rises 0.06 m more than the
skateboarder’s COM compared to the study by Jr
Bridgman & Collins (1992), who found that the
skateboarder’s COM was 55% higher than that the
skateboard’s. This may be related to the fact that the
score is awarded according to skateboard height or to
the extent that high obstacles are overcome.

Similarly, no correlation was observed between the
participant's COM and the skateboard's COM, and
although the skateboarder can no longer raise their
COM, they can flex their lower limbs, bringing the ska-

Table 1

3D Kinematic Analysis of the Ollie Maneuver on the Skateboard

teboard closer to their body and increasing their COM,
which may account for the absence of any correlation
between the participant’s and the skateboard’s COM.
The slight plantar flexion performed during the squat
can be related to the instability of the skateboard’s sha-
pe. In fact, Kremnev & Kuleshov (n.d.) point out that
the skateboarder may present instability, although the
feet remain on the skateboard, the body weight is shifted
mostly to the toes, while shortening-stretching the lower
limb muscles.

The absence of an ankle and hip trajectory pattern in
both maneuvers may be linked to the COM adjustment
the skateboarder needs to perform to maintain balance.
Balance adjustment is performed through the integration
of the sensory motor system, which generates different
muscle responses to correct for possible postural de-
viations (Lemos; Teixeira, 2009). Bridgman & Collins
(1992) reported a parabolic trajectory of skateboarders’
center of mass, as well as the extension of the lower
limbs during the ascent movement, followed by flexion
and a further extension to a controlled landing, as obser-
ved in this study.

In the study by Bridgman & Collins (1992), the par-
ticipants’ and skateboard's center of mass follow similar
trajectories, although body segments present complex
trajectories without a specific pattern. These findings are
similar to the results obtained in this study. Extensor mus-
cles will increase strength, and consequently the height of
the maneuver, as seen with Silva (2006), in which 50.6%
of ollie jump variance is accounted for by the variable
knee extensor strength of the knee-dominant limb.

Participant’s and skateboard’s height center of mass, joint angles (right and left) at the maximum instant of the center of mass of the
participant and the skateboard and during static (no-row) and dynamic (row-on) situation in the ollie maneuver.

Static maneuver Dynamic maneuver p (Cohen’s d)
Participant Skateboard Participant Skateboard Participant Skateboard
h of COM (m) 0.18 0.24 0.18 0.24 0.98 0.82
(+0.07) (x0.01) (0.06) (x0.01) (0.00) (0.00)
R Hip (°) 56.22 64.14 65.12 57.29 0.47 0.45
(£53.73) (+41.58) (+46.66) (£51.25) (0.17) (0.14)
L Hip (°) 52.64 54.97 61.73 64.53 0.07 0.14
(£32.00) (£34.38) (£30.19 (£29.74) (0.29) (0.29)
R Knee (°) -9.22 -1.58 58.27 71.31 0.29 0.25
(+149.36) (x80.24) (£64.50) (£87.14) (0.63) (0.87)
L Knee (°) 30.2 36.51 29.89 32.68 0.97 0.71
(x111.50) (£107.40) (£115.41) (£110.96) (0.00) (0.03)
R Ankle (°) 53.01 50.36 -7.45 -8.84 0.17 0.19
(£76.51) (£79.61) (£71.29) (+63.21) (0.81) (0.82)
L Ankle (°) -0.77 -4.62 -2.49 -10.42 0.97 0.90
(£84.28) (£86.23) (£92.18) (+100.06) (0.01) (0.06)
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Figure 3

3D Kinematic Analysis of the Ollie Maneuver on the Skateboard

Participant COM trajectory and skateboard during the dynamic ollie maneuver and joint angles (hip, knee and ankle) of the right and

left limbs
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Conclusions References

The results show that there is no significant difference
between performing the static and dynamic skateboard
ollie maneuver. The maximum skateboard and skate-
boarder COM heights reached were close when compa-
red to the maneuver conditions.

However, some angular variations were observed du-
ring the dynamic maneuver in the knee and ankle, in-
dicating that these angular variations may influence the
height of the center of mass reached by the skateboard
during the maneuver.
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Abstract

Previous research has shown that images in physical education (PE) textbooks in the third
stage of primary education (PRE) reproduced stereotypes in terms of gender, age, body, race
and disability in relation to physical activity. Consequently, the sample needs to be expanded
and this curriculum material analysed to see whether stereotypes related to the body and phy-
sical activity have been removed or are still in textbooks. The general purpose of this doctoral
thesis is therefore to examine the images related to body stereotypes in physical activity which
appear in PE textbooks in PRE. A descriptive study was conducted using content analysis
as the main research technique. The sample consisted of 3,836 images, including drawings
and photographs, from 34 PE textbooks for PRE by six Spanish publishers. Specifically, the
publishers were: Anaya, Brufo, Edelvives, Santillana, Serbal and Teide, which published the
textbooks under the Education Act 2/2006 of 3 May, better known as the LOE (Official State
Gazette No. 106, 4.5.2006). The SAIMEF online tool was used to analyse the images based
on two category systems (SC-I and SC-Il) developed ad hoc in order to examine the images
in which a person was performing physical activity — which was an adaptation of an instrument
used in previous research — and the “other” images that appeared in these textbooks. The pilot
test, the panel of experts and the inter-coders test on both instruments endorsed the scientific
criteria of this tool. SPSS 22.0 software was used to process the information. Univariate and
bivariate analysis was performed and Pearson’s chi-squared test was applied with a signifi-
cance level of 5%. The results showed a predominance of male versus female figures, mainly
white and without disabilities, who perform activities far from the sports elite and related to
perceptual motor skills, representing mainly the “games and sports activities” content block in
the PE subject area. This imbalance in the representation of the content blocks in the subject
area does not comply with the minimum teaching requirements of Royal Decree 1513/2006 of
7 December (Official State Gazette No. 293, 8.12.2006) for the PRE stage in Spain.

Keywords: content analysis, image, stereotypes, physical education, primary education
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Abstract

Flying is the most effective means of transportation available and is used by billions of people
every year. However, the stressors present in air travel lead autonomic changes to occur, requi-
ring the body to deal with them. Therefore, the preventive and/or mitigating strategies of these
effects need to be understood. This study aims to evaluate the autonomic and cardiovascular
responses that occur in flight and their relationship with physical fitness. The research was
conducted through two studies in healthy men in whom the physical fithess components of
aerobic capacity, muscular strength and body fat had previously been evaluated. Heart rate
variability (HRV) was recorded on a control day and on a flight day. In the first study, HRV was
recorded in 11 fighter pilots over a 3-h period and their level of dehydration during a test flight
was measured through changes in hematocrit. The flight lasted 1 hour and they all underwent
the same operating procedures. In the second study, HRV and blood pressure were recorded
simultaneously over 24 h in 22 commercial airline passengers. The results of the study point to
a reduction in most HRV parameters during supersonic flight compared to the control day. The-
re is no autonomic anticipation. Entropy correlated with aerobic capacity and body fat. Flight-
generated dehydration changed HRV (RMSSD and SD1). The second study demonstrates a
reduction in most HRV parameters (RMSSD; SD1; SampEn; LnHF; al1) over 24 h in the com-
mercial flight compared to the control day (FC; LnHF; a2). Autonomic anticipation took place.
The blood pressure and Rate-Pressure Product were significantly higher in the flight, with the
largest increases occurring two hours before the flight, and remaining elevated for up to two
hours. The lower the body fat percentage and BMI, the greater the flight-day HRV (RMSSD;
LF; HF; SD1). The higher the aerobic capacity, the greater the HRV during the flight (LnLF;
LnHF). Conclusions: Flying, in both situations and groups, demanded autonomic responses
of the body generating significant vagal withdrawal and an increase in heart rate. Body fat and
aerobic capacity, indicators of physical fitness, correlated with HRV, albeit differently in both po-
pulations and situations: fighter pilots (SampEn) and commercial airline passengers (RMSSD;
LF; HF; SD1). The dehydration generated by supersonic flight influences HRV. Blood pressure
(SBP, DBP, MAP) is influenced by flight in the 24-h comparison. Autonomic changes correlate
with aerobic capacity and body fat differently in supersonic jet pilots and commercial airline
passengers during flight. Relative strength was not correlated with HRV parameters in either of
the populations studied.

Keywords: physical fitness, flight, autonomic control
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Abstract
The constant change in the population’s sports demands has led to a decrease in sports licen-
ses and an increase in more recreational sports practices. For this reason, it is essential to exa-
mine competitive sports practices via theories related to leisure and recreation. At this point, it is
worth mentioning serious leisure and recreation specialisation, two theoretical constructs which
have emerged to explain the new forms of leisure that emerged in the late 20" century and have
been used in a host of studies to examine different sports practices. This decrease in sports
licenses is worrying both sports federations and public administrations, so this type of practice
must be studied from the sphere of leisure. This thesis aims to ascertain the relationship bet-
ween these two constructs in federated sports through three fundamental objectives:

- To adapt to Spanish and verify the psychometric goodness of a measurement instrument rela-
ted to serious leisure (SLIM, Serious Leisure Inventory and Measure) and an index classifying
recreation specialisations (Specialization Recreation Index, SRI) in federated sportspeople
without physical disabilities (n=232) and with physical disabilities (n=138) (Total= 370).

- To check whether the perceptions of serious leisure and recreation specialisation are different
in these two types of sportspeople.

- To analyse the relationship between serious leisure and recreation specialisation in the two
samples using the SLIM tool and the SRI index.

The main results are the following:

- Both tools show acceptable reliability and construct validity, although there is a debate as to
the advisability of replicating validation studies with larger populations and a wider range of
sports practices.

- Both groups have practically identical perceptions; having a disability or not does not influence
the experience of sports practice.

- It is confirmed that sportspeople without a disability show higher degrees of specialisation and
that there is a relationship between the concepts of serious leisure and recreation specialisa-
tion. This implies that within federated practices, which are viewed as serious leisure, there is a
continuous specialisation among the sportspeople themselves.

It is concluded that despite the increase in the recreational component within the population’s

new sports habits, there is a continuous recreation specialisation in competitive sports. This kind

of sport is viewed by its practitioners as their serious leisure. There are currently two instruments
that enable both the specialisation profiles and the sportspeople’s perception of serious leisure
to be analysed.

Keywords: serious leisure, recreation specialisation, sportspeople, adaptation, psycho-
metric assessment
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Abstract

In recent years there have been numerous major advances in the sport of volleyball, and it is
especially challenging and complex to determine who is part of what is considered the “sporting
elite”. The screening and training stage of young people with high sporting abilities in junior ca-
tegories is crucial and one of the most significant and relevant parts of any programme geared
towards their training and development on a personal, collective, human and technical level.

Accordingly, the main purpose of this thesis was to design a screening and training programme
for young people with high abilities in volleyball in the U-14 women’s category. In order to do
this, the main performance factors of an elite volleyball sportswoman, including physiological,
technical and tactical and psychological ones, were identified along with others directly asso-
ciated with performance such as agility and hand-eye coordination. Many of the components
of these factors can be evaluated in a U-14 women’s player, although other circumstances or
dimensions such as education in values for the athlete should also be considered.

The Screening and Training of High Abilities in Volleyball (DeFACaVo) programme was desig-
ned following the quoted references in which physiological factors were addressed using the
Beunen-Malina-Freitas method to estimate the height which the adolescents will have in their
adulthood; Lince software was used to analyse the technical and tactical elements during mat-
ches and/or competitions; and the relevant sections of the Questionnaire of Psychological Cha-
racteristics related to Sports Performance (CPRD) were used for psychological factors. Infor-
mation was additionally included about whether the player had played other sports. As for the
factors which show whether the player is appropriately educated in values, Lince software was
used to analyse her behaviour in terms of fair play, justice and sportspersonship (both positive
and negative) during matches and/or competitions.

A report was drawn up on the player using all the results derived and which also included her
personal details (hame and surname, date of birth, place of residence, etc.) and her sporting
details (club, years of playing volleyball, sporting category to which the club belongs, etc.). This
information was used to effectively gauge which players had high abilities to play volleyball in
the U-14 women’s category, taking into consideration for this purpose the assessments made
by various experts (academics, researchers, athletes, coaches, etc.) to validate the programme
and its instrumental developments.

Keywords: volleyball, high sporting abilities, U-14 women’s category, sports training,
sports screening, education in values
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Abstract

Language, or more specifically linguistic uses and contents, express a way of seeing and
understanding reality. Consequently, language is used whether consciously or not to convey
and reproduce beliefs, values and ideologies which reveal how female and male roles are
interpreted, acceptance or otherwise of contemporary stereotypes about what it means to
be a man or a woman, and the value assigned to what is considered to be befitting of one or
other gender.

Starting from this premise, this thesis studied the language used during physical education
lessons from the gender perspective. It examined the characteristics of the verbal exchan-
ges present in the communication processes in the classroom in terms of the frequency of
verbal exchanges between teachers and students, the contexts in which they take place, the
prominence of the role of the person conveying or receiving the message, etc. Likewise, it
addressed study of the content of the exchanges in terms of the existence of male chauvinist
features with respect both to the messages that female and male students receive and also
those that they convey.

The research analysed verbal exchanges during physical education lessons teaching body
expression and introduction to sport units of study, both of which are curricular contents that
have traditionally had an unambiguous gender attribution. An interpretative methodology was
used based on a case study, a teacher and their students. The data derived were analysed
using Nvivo software (10 and 11 Pro).

The results concerning the features of the verbal exchanges reveal greater participation by
female students as senders and receivers of messages. However, there are some nuances
to this when analysed in terms of the aspects defined by the learning settings and units of
study. The results derived with respect to the content of the teaching discourse include the
fact that female students received more feedback in the introduction to sport classes while
male students did so in the body expression classes, and moreover its type was also diffe-
rent. As for the analysis of the male chauvinist traits in the teaching discourse, the results
show the presence of androcentric uses such as using the masculine gender as a purported
generic, semantic leaps, erroneous male usage, etc. With regard to male chauvinist con-
tents and uses, the analysis discloses expressions which imply contempt for the feminine,
subordination of women to men, asymmetrical treatment for male and female students and
heteronormativity.

Keywords: gender, physical education, language, androcentrism, male chauvinism
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Abstract

The overall objective of this doctoral thesis was to improve the processes of identifying and
developing gifted young football players, and the specific objectives were: 1) to determine
the reliability of the evaluation of gifted football players; 2) to create a reliable detection ins-
trument; and 3) to ascertain the technical-tactical differences between gifted and non-gifted
football players.

The research had two phases. First, a study was conducted with 103 football players to
analyse the differences shown in the following performance indicators: influence on the
team, goals/shots, aerial duels, penalties, entries and short and long passes. Secondly, an
instrument to detect gifted young football players (Nomination Scale for Identifying Football
Talent) was validated within the academy of a professional football club that plays in Spain’s
second division. A total of 201 players and 11 coaches participated. The effective processes
carried out in education to identify students with high intellectual capacity were adapted: in-
clusion of coaches, parents and peers in the evaluation process. Thirdly, the performance of
the 33 players identified in technical-tactical play was analysed, comparing their performance
with that of the non-gifted players. The instruments used were the Game Performance Eva-
luation Tool and the Tactical Evaluation System in Football.

The results showed that the performance indicators were not reliable as a measure to eva-
luate gifted players. The instrument designed and validated was valid and reliable to be used
in detection processes. The teammates best discriminate the gifted players. Very strong per-
formance was shown in the players considered gifted compared to the sample of players not
chosen.

Finally, the importance of using validated tools when identifying and training football players
is highlighted with the goal of avoiding biases in the selection of gifted young football players.

Keywords: sports initiation, physical education, giftedness, teaching, high capacities
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