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Resumo

Cn;ian(;as com 10 anos j& conseguem rezlizar um nd t3o complexo e essencial em varias
atividades como o de 8 simples. Fomos verificar se criancas com menos de 10 anos
conseguiam executar este nd. Quarenta e uma criangas entre 0s 6 e as 9 anos {6,98:0,91)
{meninas=24- 7,0£0,89 anos; meninos= 6,940,97), exploraram a sua execucdo (A)
através de video na perspetiva prépria, com possibilidade de visualizagdes intercalada,
até consequir 3 sucessos cansecutivos, seguida de testes de retencdo (R} e transferéncia
(T). N3o se observou diferenca entre géneros, mas ha indicadores que sugerem maior
facilidade das meninas no T. Entre 65 6 & 0s ¢ anos, ndo ha diferenca de prestacéo e
gualidade de execugdo do nd, embora se cbserve abandono de algumas aos 6 e 7 anos,
pelo que & de admitir que aos 4 anos as criangas jd entraram no periode sensivel de
aquisicdo deste nd, embora ndo todas. Dada a diversidade de condi¢des propiciadas,
recomenda-se facultar as criancas nio so podersm ver, Como as vezes que desejarem,
verem e fazerem simultaneamente, podendo alternar estes comportamentos. Sugere-se
aintroducdo do né de 8 no 1°CEB, através de visualizagao em video, na perspetiva pessoal.

Palavras-chave: N6 de oito simples; aprendizagem motora; constrangimentos intrinsecos;
criancas.

Abstract

Children aged 10 can already perform a knot as complex and essential in various activities
as the figure 8. We went to see if children under 10 years old could execute this knot.
Forty-one children between 6 and 9 years old (6.98+0.91) (girls=24- 7,0+0,89 years old;
boys- 6,94:0,97 years old) explored their performance (A) through video in their own



16 ESTUDOS EM DESENVYOLYIMENTO MOGTOR DA CRIANCA XVI

perspective, with the possibility of interspersed views, until they achieved 3 successes
consecutive tests, followed by retention (R} and transfer (T} tests. No difference was
observed between genders, but there are indicators that suggest that girls are more
likely to do the T. Between 6 and 9 years old, there is nc difference in performance and 1
quality of execution of the knot, although some abandonment is cbserved at 6 and 7

»  years old, 50 it must be admitted that at the age of 6, children have already entered the
sensitive period of acquiring this knot, although net all of them. Given the diversity of
conditions provided, it is recommended to allow children not only to be able to see, but
as many times as they wish, to see and do simultaneously, being able tc alternate these
behaviars. It is suggested to introduce the figure 8 knot at these ages, through video
visualization, from a personal perspective.

Keywords: Figure 8 knot; motor learning; intrinsic constraints; children.

INTRODUGAO

Os nds sdo canfiguracdes estaveis por friccao, que implicam algum cruzamento
estabilizado da corda, sendo formas ativas que retém energia (1). Dadas as
transformacoes que o originam, é possivel verificar a qualidade da sua execugdo
(2). Aexecucdo de nds requer pericia; gue se manifesta em velocidade e precisdo,
bem como na capacidade de generalizar para nds ndo conhecidos. Podemgs ver
algumas equivaléncias/diferencas de nds apenas os inspecionando visualmente,
dada a percecao da sequéncia dos passos em cada né. S0 normalmente
aprendidos por demonstracao visual, mais focada no movimento da maa (3).
As criangas conseguem explorar cordas aos 3 anos, e.g., enrolar-desenrolar ou
mesmo atar-desatar, o qual evolui com a idade (4) e a sua exploracao pedagégica
pode ser muito diversa (1). No desenvolvimento, um periodo sensivel é tido como
a janela temporal mais favoravel para a aguisic&o de uma habilidade especifica,

~ durante o qual certas capacidades sdo prontamente moidadas ou alteradas
pela experiéncia; dependendo da interacdo entre a oportunidade de pratica e
processos maturativos individuais (5). Desconhecem-se estudes sobre idades W
criticas para aquisicdo de determinados nés. Em certas praticas (e.g., escalada),
o né de oito simples é a base principal para execucio do né de outros nds, sendo
considerado um dos mais fortes e de mais simples execugao, tendo apenas quatro
cruzamentos/passos (7,8). Adicionalmente, o nd de oito possui certa iconicidade
na sua descrigdo, a sua denominagdo corresponde a sua imagern (9,10). Criancas
comn 10 2nos ja conseguem realizar um né tdo complexo e essencial em vérias
atividades como o de 8 simples {6). Formos verificar se criangas com menos de
10 anos conseguiam executar este nd.
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METODOLOGIA

Amostra

A amostra é constituida por 41 ¢riancas (6 anos= 14, meninas=7; 7 anos=17,
meninas=12; 8 anes=7, meninas=3; ¢ anos= 3, meninas=2) (9}, 5 declararam
conhecimento prévio do né de oito {7 anos=1; 8 anos=2; ¢ anos= 2), e, 6 disseram
gue treinaram o né entre a fase de aquisigdc (A) e os testes de retencdo (R) e
transferéncia (T) (6 anos=2; 7 anos=3; 8 anos=1), Consentimento informado e
assentimento foram obtidos.

Protocolo e Procedimentos

A fase de aquisigdo (A) foi feita por meio de observac3o de um video na
perspetiva da propria pessoa {11), com possibilidade informada de visualizacoes
intercaladas (11,12), até que 3 sucessos consecutivos fossem alcahcados. Na
semana seguinte, foi realizado o teste de Retengdo (R), no qual o nome e nd foram
solicitadas sem visualizacao do video, tendo-se questionado se haviam praticado; e,
o teste de Transferéncia (T), para dar um novo né (oito duplo), também nas mesmas
condigdes havidas para a A. Na construgao do video preconizou-se auséncia de
distratores visuais e auditivos; uma execucdo a velocidade lenta, sem ocultacdo do
cordelete {4mm, Simond, Accessory Cord) nos varios cruzamentos/passos, com
um conteddo informativo verbal introdutério, sem legendas, designando o nome
do nd e associando-o a forma final deste (9). Todas as recolhas foram realizadas
individualmente sem a presenca de outras criancas na sala. Foram recolhidas as
vezes gue a crianga sd viu o video (V), quantas vezes tentou fazer enquanto via o
video (VF), quantas tentativas sem sucesso fez (Tn}, quanto tempo levou a consaguir
executar 3 vezes com sucesso (TE), e foi aplicado o sistema de cotagdo da gualidade
de execugao do nd (E) (13), naAenos R e T, numa escala de 0 (sem sucesso) a 5
(exacugdo totalmente correta), com base em critérios de cumprimento dos vérios
passos de execucao e finalizagdo topoldgica do né,

Tratamento Estatistico

Programa IBM-5PS5, v.27. Teste Shapira-Wilk para normalidade de distribuicao
de dados. Correlacdo Spearman (rho) e intervalo de confianga com sinal igual, a
95%, para analise de associagdo entre varidveis. Para comparagao entre grupos,
teste Kruskalt-Wallis (H), com corregao Bonferroni, e o teste Mann-Whitney (Z), com
teste exato Monte Carlo, e estimativa da dimensao do efeito Cohen's d (d). Para
comparacao intragrupo, teste Friedman, com correcdo Bonferroni, e o teste Wilcoxon
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{T), com teste exato Mcnte Carlo, e estimativa da dimens3o do efeito Cohen’ d {d).
Probabilidade de, 05, bicaudal. ’

RESULTADOS

Para a E, a A e nos R e T, ndo ha diferenca significativa entre idades, mas
criangas que declararam conhecimento do nd obtiveram melhor E no R {Z=2,0786,
p=,05, d=,78); e, 2 criangas de 6 anos e 2 de 7 anos abandonaram na A, e 4 de 6
anos e 1de 7 anos, o fizeram no T (ns). No T, as meninas tentaram (Tn), “viram” (V)
e “viram e fizeram” (VF) com menos frequéncia (Z=2,427, p=.016, d=93; Z=2,151,
p=,03,d=81; 7=2,140, p=,033, d=,80, respetivamente); mas, para E ndo ha diferenca
significativa entre géneros.

Tabela 1. Associagdes (rho, p, IC 95%) entre varidveis
dependentes em A, R e T, para o conjunto da amostra.

Rho p IC

A-TE/TV -374 032 -642-025
AVFIAN -498 003 -721-,182
AVF/A-Tn 754 001 551,873
AVIT-Tn 745 001 ,038,868
R-Tn/T-VF -460 024 -,734-057
R-E/T-VF -483 0z -739-106
T-VF/T-V -,398 022 -,658 -,053

Na A, ha padroes distintos de comportamento, as criancas que VF mais vezes
V menos vezes e vice-versa {padrao gue também ocorre no T), e as que VF mais
vezes também fizeram mais T. As criangas que gastaram mais TE na A, ¥V menos
vezes no T e vice-versa; e, que as que V mais vezes na A também Tn mais vezes
no T. A diferenga de padrdes de comportamento também se observa enireo R e
odeT; as que Tn mais vezes no R, VF mengs no T e vice-versa; e, as que tiveram
melhor E no R, VF menos vezes no T e vice-versa (Tabela 1).

DISCUSSAQ

A auséncia de diferenga entre géneras, reforga importancia de igualdade de
oportunidades de pratica, tanto mais que no T as meninas tiveram qualidade de
prestacao (E) ndo distinta dos meninos, embora recarrendo a menos T,V e VF. Se
entre 0s 6 e 0s 9 anos, nac hd diferenca de prestacao e qualidade de execugao do
nod, embora se ohserve abandono de algumas aos 6 e 7 anos, entao & de admitir
gue aos 6 anos as criangas ja eniraram no periodo sensivel de aguisi¢ao deste
nd. Mais evidente é a diferenca de modos de exploracdo do né {também do nd no
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T), o que reteva a importéncia de facultar as criancas diferentes opgdes de acao,
e.g. ndo so ver, comno poder ver varias vezes, ver quando quiser, poder ver e fazer
simultaneamente, poder tentar fazer as vezes gue quiser, e poder alternar estes
comportamentos como entender. Dadz a percentagem de criancas que obtiveram
sucesso na realiza¢do do no de oito, considera-se possivel a aprendizagem do nd
de 8 no 1°CEB, a qual pode sustentar a exploragdo e o afinamento de um nd que &
gssencial em diversos contextos desportivos ou ndo formais.
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Summary

Heading is an identitary skill of European football, that requires a balance between
physical safety and acquisition, achievable through balloons with minimal impact and
slow approach. This study aimed to investigate whether preschool children (P} (N=44,
M=3.91+0.87 years, $=24) can perform self-heading using this educational solution and
whether they demonstrate a performance similar to bays in football schools (F) (N=14,
M=457+,65 years). They were asked to perform as many consecutive self-headings as
possible with a ballcon, In 3 trials, without attempt restrictions. The balloon afforded to
head in 3-years-old, without gender differences, reinfercing the importance of equal gender
opportunities for practice. A transition is abserved from 3 to 4 vears, with an increase
in frequency and a reduction in the time between headings. At 4 and 5 years old, the F
perfarms better than the P. In both groups, individualized motor competence occurred.
The balloon should be used to explere heading in children aged 3, with advantages in P,
compared to the [imited recruitment capacity found in group F. The age of 3 years may
be characterized as the beginning of the sensitive periad for the acquisition of heading.

Keywords: Self-headings; football; children; sensitive period; gender.

Resumo

0 cabeceamento é uma habilidade identitéria do futebcl europeu, e carece de conciliagao
entre seguranca fisica e aguisicao, obtido com baldes, com impacto quase nulo e aproximacio
lenta. Este estudo objetivou investigar se criangas do pré-escolar (J) consaguem realizar
autocabeceamentos através desta solugdo didatica (N=44, M=3,91+,87 anos, $= 24), e
se apresentam uma prestagdo similar @ meninos de escolinhas de futebol (E) {N=14,
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M=4,57+,65 anos). Fai-lhes pedido que realizassem o maximo de cabeceamentas
cansecutivos com um baldo, por 3 ensaios, sem restriges de tentativas. 0 baldo propiciou
cabecear a partir dos 3 anos, sem diferenca entre géneros, reforcando importanciz de
igualdade nas oportunidades de pratica. Dos 3 para 0s 4 anos, ohserva-se uma transicao,
com aurnento da frequéncia e reducdo de tempo entre cabeceamentos. Nos 4 e § anos,
- as Erevelam melhor prestacdo. Em ambos os grupes, hi exprassao de individualizada.
cempeténcia motora. O baldo deve ser usado para cabecear a partir dos 3 anos de idade,
com vantagens no J, comparativamente com z limitada capacidade de recrutamento nas
E.Trés anos de idade poderd ser o inicio do periodo sensivel para a 2quisicdo do cabecear.

Palavras-chave: Autocabeceamento; futebol; criancas; pericga sensivel; género, '

INTRODUCTION

The incidence and severity of head injuries in youth football are low: however,
there is a warning for potential concussions (1). The heading is an identitary and crucial
motar skill in European football. Since childhaod is a critical period for acqguiring
foundational motor skills (2), it is necessary to balance the safety of a developing
body with the need to facilitate the acquisition of this skill, rather than excluding it
during the first ten years of sports training (3). Catela et al. (4) explored seli-heading
in 4-6~year-olds, for practitioners and non-practitioners, of both genders. The
lightweight and slow pace of the balloon facilitated self-heading for non-practitioners,
without gender differences, with a progressive increase in the frequency and a
reduction in the time between self-headings. In motor development, a sensitive
period is considered the most favorable time window for the acquisition of a specific
skilt, during which certain capacities are readily shaped or altered by experience,
This time window depends on the interaction between practice opportunities and
individual maturation processes (5); e.g., the ability to perceive depth requires early
experience of binacular vision (&), which is essential for appreciating the distance
of an approaching object, as in the case of heading. In this study, we investigated
whether preschool children (P) can perform self-heading using a balloon, and if
they demonstrate a performance similar to boys in football schoots.

METHODOLOGY
Sample

Participated 44 non-practitioners preschooler children (P} (3 years = 19,8 9; 4
years=12,6 ¢; Syears = 13,9 @), and 13 boys from football academies (F} (4 years
=4, 5 years = 9). Informed consent and assent were obtained.
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Instrument, Protocol, and Procedures

The children were asked to perform as many consecutive self-headings as
possible with a balloor, in 3 trials, without attempt restrictions for at least 1 heading
(4), Time (seconds) (T}, frequency of attempts (A) and cansecutive headings (H), and
average time per heading {seconds) (HT) were obtained.

Statistical Treatment

IBM-SPSS 27 was used. For normality of data distribution, Shapiro-Wilk test
was used. For associations, Spearman correlation (rho) with a 95% confidence
interval (Cl), with equal sign, was used. For between-group comparisons, were used
Kruskal-Wallis test (H), with Bonferrani correction; and, the Mann-Whitney test (Z},
with Monte Carlo post-hoc test, with estimation of Cohen's d (d). For within-group
comparisons, were used Friedman test, with Bonferroni correction; and, Wilcoxon
test {T), with Monte Carlo past-hoc test, with estimation of Cohen’s d (d). Probability
at .05, two-tailed.

RESULTS
Preschool

No significant differences between genders were found. At 3 years, 1 boy
and 1 girl were unable to complete any headings, and 1 girl only managed fo do it
in the 1% trial; at 4 years, 1 girl never succesded. It was found several associations
between the A, H and HT by trials for the 3-year-olds preschoolers (Table 1), 4-vear-
-olds preschoclers {Table 2), and 5-year-olds preschoalers (Table 3). The age groups
showed differences in the H across all trials (1% trial: H{2)=7.898, p=.019; 2™ trial;
H(2)=8.231, p=.013; 3% trial: H{2)=13.4, p<.001). Specifically, the 3-year-clds perfermed
fewer H than the b-year-olds in all trials (1% trial: Z(32)=2.718, p=.005, d=1.1; 2™
trial: 2(32)=2.77, p=.006, d=1.12; 3" trial; Z(32)=3.243, p<.001, d=1.4). Additionally,
the 4-year-olds performed fewer H than the 5-year-olds in the 1t trial (Z(31)=2.044,
p=.041,d=0.79) and in the 3 trial {Z(31)=2.904, p=.003, d=1.22).
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Table 1. Associations between A, H and AH for 3-year-olds preschoolers.

A1st AZnﬁ Htsl Hznd H:rd
Hist rho=.480, p=.037, rho=.634, p=.004,
Ci.019;,.773 Cl.239,.849
yena rho=498, p=.019, rho=.434, p=.004, rho=.721, p<.001,
C1.091;.801 Ci.239, 849 Ci.394, 888
e rho=.721, p<.001,
Cl1.394,.888
3 rho=-.621, p=.01,
HT Ci -858,-165

Notes: A- frequency of attempts; H- cansecutive headings, HT - average time per heading, ™ - first
trial, 2 - second trial ™ - third trial,

Table 2. Associations between A, H and AH for 4-year-olds preschoolers.

A'Isl Aani Hlil HZnﬂ H3rd HT‘1sl

rho=.640, rho=.739,
A n= (025, Cl 086, p=.006, Cl .248,
.892 925
‘ rho=.646, rho=,839,
Hrst p=.023, Cl .0%4, p<,001, Cl .497,
894 .955
rho=.646, rho=.624,
H2nd p=.023, C1.094, p=.03, Cl 058,
894 B84
rho=839, rho=.624, rho=-.664,
H3xe p=.001,Cl.497, p=.03,Cl .08, p=.026, Ci
955 886 -.208, -.087
rho=-.644,
HTst p=.026,Cl
-.908,-.087
rho=-.788,
HT2nd p=.004,Cl
-.945,-338
rho=-827, rho=-.708, rho=.630,
HT?d p=.002, Cl p=.015_Cl p=.038,Cl.027,
-956,-436 -921,-167 897

Notes: A- frequency of attempts; H- consecutive headings, HT - average time per heading, ™ - first
trial, ™ - second trial, 3 - third trial,
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Table 3. Associations between A, H and AH for 5-year-olds preschoolers.

H'Isl H3rﬂ
HT=t rhe=-.889, p<.001, C| -968, -.652 :
HT rho=-.834, p<.001, Cl -.951,-516

Notes: A- frequency cf attempts; H- consecutive headings, HT - average time per heading, ™ - first
trial, 2 - second trial, ™™ - third trial, all - all trials. ’

Football Academies

Between the ages of 4 and 5, there were no significant differences in weight,
height, BMI, experience time, and dependent variables. There was ne significant
change in performance across the 3 trials. In the 1% irial, participants with more
experience time, performed more H (rho=.632, p=.021, C1.106, .881). It was also
found several associations between the A, H and HT by trials (see Table &),

Table 4. Associations between A, H and AH for 4 and b-year-
-olds foothall academy trainees.

At And M=t Hard HTIst

ot rho=.866, p<.001,

Cl.591,.961
AT rho=.627, p=.022, rho=.774, p=.002,

C1.098,.880 C1.378,.932
i “rggz-g.ls_sg " rho=.622, p=.023, rho=-577, p=.039,

p= _631 o Cl.0%0, 878 Cl-0.861,-.019
3 rhe=.622, p=.023,
C1.0%0,.878
s rho=-.677, p=.039,
Cl-0.861,-.019
HTee rho=-615, p=.025, rho=.56¢, p=.045,
Cl-875,-078 Cl.0,.B56

Notes: A- frequency of attempts; H- cansecutive headings, HT - average time per heading, ' - first
trial, 2 - second trial, ¥ - third trial.

Both Groups (4 and 5 years)

The participants in F significantly performed more H in all trials (1% trial:
t=2.342, p=.016, d=1.07; 2™ trial: t=3.596, p<.001, d=1.44; 3" trial: t=1.995, p=.044,
d=.68) (see Table 5), and had less HT in the first 2 trials (1% trial; t=2.49, p=.011,
d=.88; 2™ trial: t=2.938, p=.002, d=1.08).
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Table 5. Descriptive statistics {(mean+sd, minimum, maximum)
of H and HT. in the 3rd trial, per age and group (PF).

Age H-P H-F HT-P HT-F
3 1,32+1,0,0, 4 - 5,0£5,35,2,13 -
4 £0£3,77,0,14 5,0+535,2,13 252+66,1,75, 4.0 2,25+,96,1,0,3,0
-5 3.94+2,57,1,10 9.11+6,7, 2,22 3,08+1,2,1,14,5,0 2,03+.24,,86, 3,0

Notes: H- consecutive headings, P- preschaoler children, F- foothall academies children, HT- average
time per heading.

DISCUSSION

The lightweight a2nd slowness of the balloon provided an opportunity to explare
the heading ability in 3-year-old children, without differences between genders,
even for non-practitioners, eliminating the risk of potential head injuries (4, 7), and
ensuring it at the beginning of a probable sensitive period for the acquisition of a
motor skill with a strang coordinative component (2}, although there may be a small
percentage of children who have not yet reached it. The absence of differences
between genders reinforces the importance of equal opportunities for practice.
From 3 to 4 years old, a transition is observed, with an increase in frequency and
a reduction in time between headings, i.e., with lower trajectories, hence, with a
lower probability of spatial error, but requiring a quicker adjustment to the object's
trajectory. This developmental pattern is supported by individual motor competence,
but it does not deny the difference between practitioners and non-practitioners. The
introduction of heading exploration in preschool can support the exploration and
refinement of a foundaticnal matar skill, which may evolve into a specific motor skill,
in both genders and starting from 3 years of age. At each age, individual performance
differences are evident and appear to have been maintained throughout the 3 trials.

CONCLUSION

The balloon provided an opportunity to explore self-heading since 3-year-old
children.
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