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Abstract. The aim of this study was to verify differences between boys contrasting in futsal practice level groups on gross motor
coordination and growth indicators. A sample of 196 boys aged 11 to 14 years was measured for anthropometric variables and
Kérperkoordinationstest fiir Kinder (KTK). Results revealed that there were no significant associations of the futsal practice level on
growth parameters. On the other hand, ANCOVA results (chronological age as a covariate) indicated that boys participating in futsal
practice 2 2 days/week had significantly better performances in jumping sideways, hoping for height, and total score of KTK than their
less practicing counterparts. These findings encourage the most frequent practice of sports for the development of gross motor coor-
dination.

Keywords: Motor skills; Adolescent; Maturation; Sport.

Resumen. El objetivo de este estudio fue examinar nifios con diferentes niveles de practica de futsal en habilidades motoras ¢ indica-
dores de crecimiento. En una muestra de 196 nifios de 11 a 14 afos se midi6 lo Kérperkoordinationstest fiir Kinder (KTK) y antropo-
metria. Los resultados revelaron que no hubo asociacion del nivel de practica de futsal sobre los parametros de crecimiento. Por otro
lado, los resultados de ANCOVA (edad cronolégica como covariable) indicaron que los nifios que jugaban futsal 2 2 dias a la semana
tenian un rendimiento significativamente mejor en el salto lateral, saltos monopedales y la puntuacion total de KTK que sus compatie-
ros. Estos hallazgos brindan una justificacion para la practica mas frecuente de deportes para el desarrollo de la coordinacion motora
gruesa.
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Introduction

Motor competence refers to the human capacity to move
proficiently in distinct contexts and for different purposes
(Robinson et al., 2015). It is a complex concept that encom-
passes a variety of other terms used in scientific investiga-
tions, such as motor performance, motor proficiency, motor
skill, motor ability, and gross motor coordination (Luz etal.,
2016; Robinson et al., 2015).The association between motor
competence and different health outcomes and leisure time
activities has been well-documented in adolescence and
adulthood (Herlitz et al., 2021; Ofate-Navarrete et al.,
2021). Improvements in motor competence, obtained in the
prepubertal years, are also considered as crucial prerequisites
to sport-specific skills (Hulteen et al., 2018). Furthermore,
combined with biological maturation, morphology, and fit-
ness, motor competence is considered part of the strategic
marks in the search and selection of international youth ath-
letes (O'Brien-Smith et al., 2019).

Sports practice is one of the main contexts of physical ac-
tivity in childhood, both as a curricular and extracurricular
component in school, as well as in clubs and others spaces
(Batista et al., 2019). Cross-sectional (Drenowatz & Greier,
2019; Marinho & Chagas, 2022) and longitudinal (Moura et
al., 2021; Vandorpe et al., 2012; Henrique et al., 2016)
studies have shown that children who regularly practice
sports show higher motor competence than children who
don't regularly participate in sports. However, the link be-
tween motor competence with specificity and the frequency
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of sports practice has been little debated. Gross motor coor-
dination is commonly used as an indicator of motor compe-
tence (Luz et al., 2016) and Kérperkoordinationstest fiir
Kinder (KTK) is widely used as an instrument for the assess-
ment of the gross motor coordination of youth people
(Hulteen et al., 2020). In a recent systematic review,
O'Brien-Smith et al. (2019) suggested that the KTK can suc-
cessfully distinguish between athletes of different sports and
competitive levels. Furthermore, the authors concluded that
gross motor coordination was not affected by maturation and
did not differ between sexes or playing positions.

Research studies investigating futsal have increased signif-
icantly over the past two decades. However, current litera-
ture provides limited evidence regarding the effect of the sys-
tematic practice and the frequency of futsal training on the
motor competence of its practitioners (Cortis et al., 2009).
Although, Fransen et al. (2012) have shown that 6-12 year-
old children who spend many hours a week in sports had
higher gross motor coordination than those with a few hours
aweek of practice, there are few data available specifically on
gross motor coordination among young futsal practitioners.
Therefore, the purpose of this study was to examine differ-
ences between schoolboys contrasting in futsal practice level
groups on gross motor coordination and growth indicators.

Material and method
Procedures and sample

This was a school-based cross-sectional study carried out
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in public schools from the area of Arapiraca, a city in the
Northeast Region of Brazil. The research project was ap-
proved by the Ethics Committee of the Federal University of
Alagoas (CAAE 50352015.9.0000.5013). The study was
conducted in accordance with the Declaration of Helsinki for
research with humans of the World Medical Association
(Declaration of Helsinki, 2014). After obtaining institutional
permission from the schools, parents, or legal guardians
signed informed consent (response rate 80%) and partici-
pants were informed about the study goals and that participa-
tion was voluntary. The final sample comprised 196 boys
aged 11.05-14.88 years (60 subjects with futsal practice 2 2
days/week, 85 subjects with futsal practice for 1 day/week,
and 51 non-practitioners of sports) who met two inclusion
criteria: (i) neither injured nor affected by a limitation to the
performance on gross motor coordination test; (ii) enrolled
in the physical education classes involved in the study. Ab-
sence on the day of the data collection, or practice another
sport was considered to study exclusion criteria.

Growth indicators and maturation

The common anthropometric protocol was adopted
(Lohman etal., 1988). Height and sitting height were meas-
ured to the nearest 0.1 cm using a portable stadiometer
(Sanny Caprice, Sao Paulo, Brazil). Body mass was recorded
using a digital scale (Techline, Sio Paulo, Brazil) to the
nearest 0.1 kg. Waist circumference (WC) measurement
was performed using a non-elastic tape. The triceps and
subscapular skinfolds were measured to the nearest 1.0 mm
using a Lange skinfold caliper (Beta Technology, Santa
Cruz, California, USA). Body Mass Index (BMI; kg'm?),
leg length (height minus sitting height), and the sum of skin-
folds were calculated. Age at peak height velocity (PHV)
was estimated with the maturity offset protocol (Mirwald
etal., 2002).

Futsal Practice frequency

Children were requested to identify the sports they en-
gaged in during the previous 12 months, and additional in-
formation was obtained by Baecke Questionnaire (Baecke
et al., 1982): a) Do you practice sport?; b) What sport do
you practice?; ¢) How many days do you play sports?; d) If
you practice sport, where do you practice?; ¢) How many
minutes do you practice?. A similar procedure was already
adopted in the literature (Soares et al., 2013). In the pre-
sent study, the futsal practice level was divided into three
groups: group 1 (no practice sports), group 2 (futsal prac-
tice 1 day/weck), and group 3 (futsal practice = 2
days/week), considering at least 60 minutes by session, ei-
ther in the context of unstructured futsal practice or in or-
ganized sessions under the supervision of a teacher (school)
or coach (club).

Gross motor coordination

Different tools to assess movement performance in

youth are available (Andreu, 2023; Cools et al., 2009).
Gross motor coordination was assessed using the KTK test
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battery (Kiphard & Schiling, 1974). This test is a reliable
and valid instrument for use in children aged 5—14 years.
Psychometric characteristics of KTK showed a test-retest
reliability coefficient for each item ranging between 0.80
and 0.96. The battery includes four items: walking back-
ward on balance beams (WB), jumping sideways across a
wooden slat (JS), moving sideways on boxes (MS), and hop-
ping for height on one leg (HH) (Kiphard & Schiling, 1974).
The KTK is now used as a measure for gross motor coordi-
nation for various research purposes in children with differ-
ent development in multiple contexts (livonen etal., 2015;
O'Brien-Smith et al., 2019). The present study analyzed the
performance in gross motor coordination using the raw
score for each test and the total score of KTK
(WB+]S+MS+HH). A similar procedure was adopted in
previous studies (Luz et al., 2016; Luz et al., 2018).

Statistical Analysis

Descriptive statistics (range, means, standard errors,
standard deviations, and 95% confidence intervals) were
calculated for the total sample. Kolmogorov—Smirnov was
used to test normality, and appropriate log transformations
were adopted to normalize distributions on five variables
(maturity offset, BMI, WC, WB, and HH). Subsequently,
descriptive statistics (means and standard deviations) were
calculated for groups contrasting in futsal practice level
groups. Additionally, the effect of futsal practice frequency
on growth characteristics and KTK items scores were ex-
amined using a multivariate analysis of covariance (MAN-
COVA) (chronological age as a covariate). When MAN-
COVA detected a statistically significant effect, subsequent
analysis of covariance (ANCOVA) was used to detect the
contribution of the single dependent variables to the multi-
variate solution. Between-group differences were analyzed
using Bonferroni post hoc tests respectively. Effect sizes
were verified with partial eta squared (?p). Data were an-
alyzed using IBM SPSS 22.0 (SPSS, Inc., Chicago, IL). Val-
ues of p <0.05 were considered statistically significant for
all analyses.

Results

In total, 51 schoolboys (26%) do not practice sports,
while 85 (43%) were futsal practitioners 1 day/week, and
60 schoolboys (31%) were involved with a practice 2 2
days/week. Among boys who practice futsal (n=145),
8.2% were involved in an organized context, with the su-
pervision of a coach at least 1 day/week. Descriptive statis-
tics for chronological variables, anthropometric data, KTK
items and total score of KTK for the total sample are given
in Table 1.

Results for boys contrasting in futsal practice groups
controlling for chronological age are presented in Table 2.
No significant differences were observed for growth
measures. However, the MANCOVA showed a significant
effect of futsal practice frequency on KTK total score and
some tests. Subsequent ANCOVA results (chronological
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age as a covariate) indicated that boys participating in futsal hopping for height (F=4.37, p<0.05, 7?p=0.04), and total
practice 2 2 days/week had significantly better perfor- ¢ ,re of KTK (F=6.14, p<0.01, ?p=0.06) than their less
mances in jumping sideways (F=5.91, p<0.01, n%p=0.06), practicing counterparts.

Table 1.
Descriptive statistics (range, mean value, 95% confidence limits of the mean, and standard deviation) for the total sample of schoolboys aged 11.05-14.88 years (N=196)
. Range Mean Standard deviation
Variables -
Min Max Value (95%CL)

Chronological age (years) 11.05 14.88 13.13 (12.98; 13.28) 1.04
Age at PHV (years) 12.86 15.81 14.40 (14.32; 14.49) 0.63
Maturity offset (years) -3.60 1.60 -1.27 (- 1.43;-1.11) 1.14
Height (cm) 131.0 181.0 158.1 (156.6; 159.6) 10.8
Body mass (kg) 25.6 79.9 48.4 (46.8; 50.0) 1.4
Body mass index (kg.m2) 13.2 27.7 19.2 (18.7;19.6) 3.1
Waist Circumference (cm) 54.0 81.0 66.1 (65.2; 67.0) 6.4
Sum of skinfolds (mm) 14 55 29.4 (28.1; 30.6) 8.8
Walking backward (#) 15 72 53.7 (52.1; 55.4) 11.8
Jumping sideways (#) 13 92 57.3 (55.4;59.3) 13.8
Moving sideways (#) 22 66 42.0 (40.9; 43.2) 8.1
Hoping for height (#) 18 76 57.4 (55.7;59.2) 12.1
Total score of KTK (#) 114 297 210.5 (205.9; 215.2) 33.1

95%CL (95% confidence limits); PHV (peak height velocity); Sum of skinfolds (Sum of triceps and subscapular skinfolds); # (no measurement unit).

Table 2.
Means and standard deviations for boys contrasting in futsal practice level groups, and results of multivariate analyses of covariance (MANCOVA with chronological age as covariate) to

examine the association beetween futsal practice level on growth characteristics and gross motor coordination.

Futsal practice level groups Futsal practice level
) 1 2 3
Dependent variables No practice 1 day/Week (n=85) 22 days/Week Test Wilks’A F p n’p Post-hoc comparisons
(n=51) (n=60)
Chronological age (years) 13.31£1.04 12.84%1.04 13.39£0.96
MANCOVA 0.33 1.91 0.06 0.43
Age at PHV (years) 14.2910.68 14.4310.59 14.4710.63
Maturity offset (years)* -0.99%1.22 -1.59%1.05 -1.08%1.10
Height (cm) 161.9£10.6 156.1£10.6 158.5£11.0
Body mass (kg) 51.4+12.6 46.5110.7 48.7110.8
Body mass index (kg.m?)* 19.613.5 18.9+2.9 19.242.9
Waist Circumference (cm)? 67.0£7.6 65.216.2 66.8%5.3
Sum of skinfolds (mm) 31.6+10.0 27.9+8.1 29.61+8.5
MANCOVA 0.90 1.87  <0.05 0.05
Walking backward (#) 50.7+11.8 53.9+12.0 56.2+11.2 ANCOVA 2.76 0.07 0.023 -
Jumping sideways (#) 53.5%13.1 56.1£13.0 62.3+14.2 ANCOVA 591 <0.01 0.06  Groups 1 and 2 < Group 3
Moving sideways (#) 40.718.4 41.417.1 44.019.0 ANCOVA 2,32 0.101 0.02 -
Hoping for height (#) 54.7£14.0 56.5111.4 61.1£10.4 ANCOVA 4.37 <0.05 0.04 Groupsland2 < Group 3
Total score of KTK (#) 199.6134.2 207.9+29.7 223.6+32.9 ANCOVA 6.14  <0.01 0.06  Groups 1 and 2 < Group 3

1%p (partial cta square); PHV (peak height velocity); *Test of equality of means was performed on log-transformed variable; Sum of skinfolds (Sum of triceps and subscapular skinfolds); # (no
measurement unit); ANCOVA (analyses of covariance); Group 1 (no practice sports), Group 2 (futsal practice 1 day/week), and Group 3 (futsal practice 2 2 days/week).

Discussion competing at elite level over their sub-elite counterparts on
KTK. Furthermore, due to its discriminative characteris-
Our results highlight the positive effects of weekly vol-  tics, the KTK battery should be implemented for the iden-
ume of futsal practice on gross motor coordination in boys, tification and selection of talents.
i.e., participants who have a futsal practice frequency of at Lovell et al. (2018) investigated the KTK performances
least 2 days/weck had significantly better performances in  of children aged 10-16 participating in a school-based soc-
jumping sideways, hoping for height, and total score of  cer program and observed better gross motor coordination
KTK than their less practicing counterparts; what can be  scores for players with higher playing levels. Our findings
indicative that futsal systematic practice may have a positive  indicated that boys who have a higher frequency of futsal
effect on the gross motor coordination of adolescents re-  practice (2 2 days/week) exhibited better KTK scores than

gardless of chronological age effect. their less practicing counterparts. Because it is a high-inten-
There is growing evidence showing that motor compe-  sity intermittent sport, with numerous physical, technical,
tence plays an important role in engagement in physical ac-  and tactical demands, and that requires great high-intensity

tivity throughout the lifespan, as well as early involvement  efforts from players, such as sprinting, acceleration, decel-
in active play, sports, and exercise may contribute posi-  eration and changes of direction (Spyrou et al., 2020), dif-
tively to the acquisition and refinement of motor compe-  ferences found only in tasks that involve jumping, such as
tence (Robinson et al., 2015; Onfate-Navarrete et al., jumping sideways and hopping for height on one foot, may
2021). Although not a sport-specific test battery (livonen et be directly related to the specific requirements of the mo-
al., 2015), the KTK has been widely used to evaluate the  dality. This result is also in line with previous findings (Van-
gross motor coordination of young athletes in various  dorpe et al., 2012; Fransen et al., 2012), showing higher
sports, such as soccer (Lovell et al., 2018; Dirik et al.,  values in player with longer weekly practice time. These
2021), gymnastics (Vandorpe et al., 2012), tennis (Sogiit, findings are particularly because the participation in sports,
2017), among others (Pion et al., 2015; Norjali et al., independently if to involve specific instruction and guidance
2018). Most of these highlighted the superiority of children for technical and tactical development (Vandorpe et al.,
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2012) also favor, when practiced in greater volume, ele-
ments of gross motor coordination.

The current study has some limitations that should be
addressed for future research. Cross-sectional designs pre-
clude any statements on causality, which prevents knowing
which factors of futsal practice influence gross motor coor-
dination or whether those who already had greater gross
motor coordination are those who practice futsal systemat-
ically. However, it is plausible to expect that the content of
the practices (e.g. technical and tactical foundations and
physical aspects), as well as learning variables (e.g., feed-
back, practice schedule, etc.) can influence gross motor co-
ordination and need to be addressed in future studies. Nev-
ertheless, results appeared generally consistent with other
studies that evaluate the motor competence of young prac-
titioners in various sports. Future research should include
indicators of physical activity and fitness to improve the un-
derstanding of the interrelationships among chronological
age, growth, maturation, gross motor coordination, fitness,
and physical activity.

In conclusion, our study indicated that boys who have a
higher frequency of futsal practice exhibited better gross
motor coordination than their less practicing counterparts.
These findings provide a rationale for physical education
teachers and youth sport coaches to improve curricula for
children’s physical education, as well as to encourage the
most frequent practice of futsal for the development of
gross motor coordination, which may promote positive tra-
jectories of health behaviors.

References

Andreu, J. M. P. (2023). Revision tipo paraguas de 50
pruebas sobre competencia psicomotora en educacion
preescolar. Retos: nuevas tendencias en educacion fisica, de-
porte y recreacion, (47), 375-383.

Baecke, J. A., Burema, J., & Frijters, J. E. (1982). A short
questionnaire for the measurement of habitual physical
activity in epidemiological studies. The American Journal
of Clinical ~ Nutrition, 36(5), 936-942. DOI:
10.1093/ajecn/36.5.936

Batista, M. B., Romanzini, C. L. P., Barbosa, C. C. L.,
Blasquez Shigaki, G., Romanzini, M., & Ronque, E. R.
V. (2019). Participation in sports in childhood and ado-
lescence and physical activity in adulthood: A systematic
review. Journal of Sports Sciences, 37(19), 2253-2262.
DOI: 10.1080/02640414.2019.1627696

Cools, W., De Martelaer, K., Samaey, C., & Andries, C.
(2009). Movement skill assessment of typically devel-
oping preschool children: A review of seven movement
skill assessment tools. Journal of sports science & medi-
cine, 8(2), 154.

Cortis, C., Tessitore, A., Perroni, F., Lupo, C., Pesce, C.,
Ammendolia, A., & Capranica, L. (2009). Interlimb co-
ordination, strength, and power in soccer players across
the lifespan. The Journal cf Strength & Conditioning Re-

23(9), 2458.-2466. DOL:

search,

-237 -

10.1519/]JSC.0b013e3181bc1b39

Dirik, H. B., & Sogut, M. (2021). Age-related differences
in motor coordination among young soccer players.
Turkiye Klinikleri Journal of Sports Sciences, 13(1), 41-45.
DOI: 10.5336/sportsci.2020-76232

Drenowatz, C., & Greier, K. (2019). Cross-sectional and
longitudinal association of sports participation, media
consumption, and motor competence in youth. Scandi-
navian Journal of Medicine and Science in Sports, 29, 854-
861. DOI: https://doi.org/10.1111/sms.13400

Fransen, J., Pion, ]J., Vandendriessche, J., Vandorpe, B.,
Vaeyens, R., Lenoir, M., & Philippaerts, R. M. (2012).
Differences in physical fitness and gross motor coordi-
nation in boys aged 6-12 years specializing in one versus
sampling more than one sport. Journal of Sports Sciences,
30(4), 379-386. DOI:
10.1080/02640414.2011.642808

General Assembly of the World Medical Association.
(2014). World Medical Association Declaration of Hel-
sinki: Ethical principles for medical research involving
human subjects. The Journal of the American College of Den-
tists, 81(3), 14.

Henrique, R. S., Ré, A. H., Stodden, D. F., Fransen, ].,
Campos, C. M., Queiroz, D. R., & Cattuzzo, M. T.
(2016). Association between sports participation, mo-
tor competence, and weight status: A longitudinal
study. Journal of Science and Medicine in Sport, 19(10),
825-829. DOI: 10.1016/j.jsams.2015.12.512

Herlitz, M. ]., Rodriguez, J., David, G., Lopez, S. C.,
Campos, R. G., Albornoz, C. U., & Bolafios, M. A. C.
(2021). Relacion entre coordinacion motora con indica-
dores de adiposidad corporal en nifios. Retos: nuevas ten-
dencias en educacidn fisica, deporte y recreacidn, (39), 125-
128.

Hulteen, R. M., Barnett, L. M., True, L., Lander, N. J.,
del Pozo Cruz, B., & Lonsdale, C. (2020). Validity and
reliability evidence for motor competence assessments
in children and adolescents: A systematic review. Jour-
nal of Sports Sciences, 38(15), 1717-1798. DOI:
https://doi.org/10.1080/02640414.2020.1756674

Hulteen, R. M., Morgan, P. J., Barnett, L. M., Stoddenn,
D. F., & Lubans, D. R. (2018). Development of foun-
dational movement skills: A conceptual model for phys-
ical activity across the lifespan. Sports Medicine, 48(7),
1533-1540. DOI: 10.1007/s40279-018-0892-6

livonen, S., Sidkslahti, A. K., & Laukkanen, A. (2015). A
review of studies using the Kérperkoordinationstest fiir
Kinder (KTK). European Journal of Adapted Physical Activ-
ity, 8(2), 18-36. DOI:
dle/123456789/50815

Kiphard, E. J., & Schilling, F. (1974). Kérperkoordina-
tionstest fiir Kinder [Body Coordination Test for Chil-
dren]. Manual. Weinheim: Beltz Test GmbH.

Lohman, T. G., Roche, A. F., & Martorell, R. (1988). An-
thropometric standardization reference manual. Cham-

https://jyx.jyu.fi/han-

paign, IL: Human Kinetics.
Lovell, T. W. J., Bocking, C. J., Fransen, J., & Coutts, A.

Retos, nimero 50, 2023 (4° trimestre)



2023, Retos, 50, 234-238

© Copyright: Federacién Espafiola de Asociaciones de Docentes de Educacidn Fisica (FEADEF) ISSN: Edicion impresa: 1579-1726. Edicién Web: 1988-2041 (hetps: / /recyt.fecyt.es/index.php /retos/ index)

J. (2018). A multidimensional approach to factors influ-
encing playing level and position in a school-based soc-
cer programme. Science and Medicine in Football, 2(3),
237-245. DOI: 10.1016/j.jsams.2011.07.005

Luz, L. G., Coelho-e-Silva, M. ]., Duarte, |. P., Valente-
dos-Santos, ]., Machado-Rodrigues, A., Seabra, A., &
Malina, R. M. (2018). Multivariate relationships among
morphology, fitness, and motor coordination in prepu-
bertal girls. Journal of Sports Science & Medicine, 17(2),
197. DOI: europepmc.org/article/med/29769820

Luz, L. G., Cumming, S. P., Duarte, J. P., Valente-dos-
Santos, ]., Almeida, M. J., Machado-Rodrigues, A., ...
& Seabra, A. (2016). Independent and combined effects
of sex and biological maturation on motor coordination
and performance in prepubertal children. Perceptual and
Motor Skills, 122(2), 610-635. DOI:
10.1177/0031512516637733

Marinho, B., & das Virgens Chagas, D. (2022). Can motor
coordination level predict performance on volleyball
skills in youth?. Retos: nuevas tendencias en educacidn fisica,
deporte y recreacion, (45), 195-201.

Mirwald, R. L., Baxter-Jones, A. D., Bailey, D. A., & Beu-
nen, G. P. (2002). An assessment of maturity from an-
thropometric measurements. Medicine and Science in
Sports  and  Exercise, 34(4), 689-694. DOI:
10.1097/00005768-200204000-00020

Moura, O. M., Marinho, D. A., Morais, ]. E., Pinto, M.
P., Fail, L. B., & Neiva, H. P. (2022). Learn-to-swim
program in a school context for a twelve-week period
enhance aquatic skills and motor coordination in Brazil-
ian children. Retos: nuevas tendencias en educacidn fisica, de-
porte y recreacion, (43), 316-324.

Navarrete, C. J. O., Castro, S. C. A., Cerda, C. ]. N., &
Urra, C. A. S. (2021). Asociacion del enfoque en com-
petencia motora y habilidades motrices, con la manten-
cion de la adherencia a la actividad fisica en adolescen-
tes: Una revision de alcance. Retos: nuevas tendencias en
educacion fisica, deporte y recreacion, (42), 735-743.

Norjali, R., Mostaert, M., Pion, J., & Lenoir, M. (2018).
Anthropometry, physical performance, and motor co-
ordination of medallist and non-medallist young fenc-

-238 -

ers. Archives of Budo, 14, 33-40. DOI: http://hdl.han-
dle.net/1854/LU-8599260

O'Brien-Smith, J., Tribolet, R., Smith, M. R., Bennett, K.
J. M., Fransen, ]., Pion, J., & Lenoir, M. (2019). The
use of the Kérperkoordinationstest fiir Kinder in the tal-
ent pathway in youth athletes: A systematic review.
Journal of Science and Medicine in Sport, 22(9), 1021-
1029. DOI:
https://dx.doi.org/10.1016/j.jsams.2019.05.014

Pion, J. A., Fransen, J., Deprez, D. N., Segers, V. I., Vae-
yens, R., Philippaerts, R. M., & Lenoir, M. (2015).
Stature and jumping height are required in female vol-
leyball, but motor coordination is a key factor for future
elite success. Journal of Strength and Conditioning Research,
29(6), 1480-1485. DO
10.1519/]SC.0000000000000778

Robinson, L. E., Stodden, D. F., Barnett, L. M., Lopes, V.
P., Logan, S. W., Rodrigues, L. P., & D’Hondt, E.
(2015). Motor competence and its effect on positive de-
velopmental trajectories of health. Sports Medicine,
45(9), 1273-1284. DOI: 10.1007/s40279-015-0351-6

Soares, J. P., Aranha, A. M., & Antunes, H. L. (2013). Re-
lationship between sports sector, sports modality, and
academic success. Motricidade, 9(3), 03-11. DOI:
http://dx.doi.org/10.6063 /motricidade.9(3).27.

Ségit, M. (2017). A comparison of serve speed and motor
coordination between elite and club level tennis players.
Journal of Human Kinetics, 55(1), 171-176. DOI:
10.1515/hukin-2017-0015

Spyrou, K., Freitas, T. T., Marin-Cascales, E., & Alcaraz,
P. E. (2020). Physical and physiological match-play de-
mands and player characteristics in futsal: a systematic
review. Frontiers in Psychology, 11, 569897. DOI:
10.3389/1psyg.2020.569897

Vandorpe, B., Vandendriessche, ]. B., Vaeyens, R., Pion,
J., Lefevre, ]., Philippaerts, R. M., & Lenoir, M.
(2012). The value of a non-sport-specific motor test
battery in predicting performance in young female gym-
nasts. Journal of Sports Sciences, 30(5), 497-505. DOI:
10.1080/02640414.2012.654399

Retos, nimero 50, 2023 (4° trimestre)



