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RESUMO

Os testes existentes no polo aquatico que sdo realizados na agua procuram
representar um situacdo especifica de jogo. Entretanto, voltam-se principalmente aos
deslocamentos horizontais de nado. Dessa forma, desconsideram as ac¢fes rapidas de
mudanca de posicionamento corporal realizadas préoximas ao gol, onde o corpo
assume um posicionamento mais vertical. Além disso, ndo ponderam a relevancia da
tomada de decisdo e antecipacdo que sdo importantes para a adequada realizagédo
das acdes no polo aquético. Assim, com o objetivo de testar a agilidade na mudanca
de posicionamento corporal tendo como pré-requisito a tomada de decisdo, foi
proposto o Teste Funcional de Desempenho da Agilidade (TFDA). O TFDA é
caracterizado como um teste de tomada de decisdo onde o jogador testado move-se
tdo rapidamente quanto possivel dentro de uma area de 3 m2 tendo como referéncia o
passe feito por outro jogador. No entanto, para sua utilizacdo, os critérios relativos a
confiabilidade, sensibilidade e validade da sua medida precisam ser testados.
Inicialmente, a confiabilidade do TFDA foi verificada por meio da avaliacdo de quinze
jogadores (16,3 + 1,8 anos de idade) com no minimo dois anos de experiéncia
competitiva. Duas repeticdes de familiarizacdo foram realizadas. Posteriormente, dois
treinadores experientes mediram o tempo de trés repeticdes do TFDA. A estatistica
descritiva, analise de variancia para medidas repetidas (ANOVA), limite de
concordancia de 95% (LOA), coeficiente de correlacéo intraclasse (ICC) e erro padrédo
de medida (SEM) foram utilizados para a analise dos dados. Nao houve diferenca
significativa entre as medidas que pudesse ser explicada pelo efeito do avaliador, da
repeticdo ou da interacdo entre estes dois fatores (p > 0,05). O ICC médio para os
avaliadores foi adequado (0,85). O SEM variou entre 0,13 s e 0,49 s. O CV médio,
considerando cada individuo, ficou entre 6-7%. Conclui-se, entdo, que os critérios de
confiabilidade da medida foram atendidos. Posteriormente foi proposto um segundo
estudo com o objetivo de se testar a confiabilidade do TFDA. Esta iniciativa foi
importante devido a necessidade de ajuste no tamanho amostral, aumento no niumero
de familiarizacBes e a avaliacdo de jogadores mais experientes. Dessa forma, foram
avaliados quarenta e dois atletas (17,81 + 3,24 anos de idade) com no minimo 5 anos
de experiéncia competitiva (7,05 £ 2,84 anos) e que participam de competicdes a nivel
nacional ou internacional. Foram realizadas cinco repeticdes de familiarizagdo. O
tempo nas trés repeticbes do TFDA foi mensurado por dois técnicos experientes. A
estatistica descritiva, analise de variancia para medidas repetidas (ANOVA), limite de
concordancia de 95% (LOA), coeficiente de correlacéo intraclasse (ICC) e erro padrédo
de medida (SEM) foram utilizados para a analise dos dados. Os atletas completaram o
TFDA em 4,15 + 0,47 s. Nao houve diferenca significativa entre as medidas que
pudesse ser explicada pelo efeito do avaliador, da repeticdo ou da interacdo entre
estes dois fatores (p > 0,05). O valor do ICC médio foi de 0,87 (95% IC = 0,80-0,92). O
SEM variou entre 0,24 s e 0,38 s. O LOA foi de 1,20 s, e o CV médio, considerando
cada repeticao individual, foi de 6%. Conclui-se, entdo, que o TFDA mostrou-se como
um teste confiavel de tomada de deciséo para jogadores de polo aquatico experientes.
Finalmente, para a avaliagdo da sensibilidade e validade do TFDA foi realizado um
estudo que se dividiu em trés momentos. Seis jogadores juniores de elite do sexo
masculino (16,33 + 0,82 anos) participaram da investigacao relativa a sensibilidade e
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da primeira proposta de se testar a validade. Eles foram medalha de prata no
Campeonato Pan-Americano Janior-2014. Na segunda investigacdo sobre a validade,
sessenta e cinco jogadores de polo aquético competitivo do sexo masculino com idade
entre 12-36 anos (18,1 + 4,3 anos) foram divididos em trés grupos (G1-3) de acordo
com suas idades. No estudo da sensibilidade foi comparado o desempenho no TFDA
entre dois periodos de treinamento (Margco/2013 e Julho/2014). A diferenca entre no
desempenho no TFDA foi testada por meio do teste t pareado. Para a primeira
investigagdo da validade, o tempo no TFDA foi correlacionado com o tempo de
agilidade no teste de Velocidade/Agilidade por meio da Correlacdo de Pearson.
Finalmente, a diferenca no desempenho entre G1-3 foi avaliada por meio da Anova
independente. Para os critérios relativos a sensibilidade encontrou-se que o tempo de
realizacdo do TFDA foi menor em julho/2014 (p = 0,002, r = 0,94). Para as
investigagbes centradas na validade, afirma-se que nado foi encontrada correlagéo
significativa no desempenho do TFDA e o teste de Velocidade/Agilidade (r = 0,42, p =
0,40). Além disso, foi encontrada diferenca estatistica apenas entre G1 e G3 (p
<0,001) e entre G2 e G3 (p = 0,008). Assim, indica-se que os critérios relativos a
sensibilidade e validade do TFDA foram adequados. Como concluséo geral, afirma-se
que a familiarizacdo mostrou-se como um procedimento importante para o
conhecimento do TFDA por parte dos atletas e avaliadores. Como o TFDA representa
uma situacéo de jogo, possuindo certo grau de imprevisibilidade, é importante que os
atletas realizem ao menos 3-5 familiariza¢cdes antes da avaliagcdo propriamente dita.
Este procedimento tem por objetivo evitar erros desnecessarios e tornar a medida
mais préxima da real condicdo do atleta. Sugere-se ainda que seja utilizado como
referéncia do desempenho do atleta a média obtida para suas trés repeticoes.
Finalmente, acredita-se que o TFDA mensure a agilidade e a tomada de deciséo
associados as acbes defensivas. Isso porque estas capacidades sdo avaliadas
considerando-se a movimentacdo e percepcao do atleta a partir do passe realizado
por outro jogador.

Palavras-chave: Polo Aquatico. Agilidade. Tomada de Decisdo. Teste.
Validade. Confiabilidade. Sensibilidade. Esporte Coletivo. Treinamento
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ABSTRACT

Tests in water polo that are performed in the water looking for be a specific game
situation. However, they measure just horizontal displacements of swimming. Thus,
they disregard the quick actions of body in vertical position that occur near the goal.
Also, do not consider the relevance of decision-making and anticipation that are
important in water polo. Thus, in order to test the agility in changing body position,
having as a prerequisite the decision-making, the Functional Test for Agility
Performance (FTAP) has been proposed. The FTAP is characterized as a decision-
making test where the tested player moves as rapidly as possible within an area of 3
m? with reference to the passes made by another player. However, for its use, the
criteria for reliability, sensitivity and validity of the measure need to be tested. Initially,
the reliability of FTAP was verified by evaluating fifteen players (16.3 + 1.8 years old)
with at least two years of competitive experiment. Two repetitions of familiarization
were performed. Later, two experienced coaches measured the time of three
repetitions of the FTAP. Descriptive statistics, analysis of variance for repeated
measures (ANOVA), 95% limits of agreement (LOA), intraclass correlation coefficient
(ICC) and standard error of measurement (SEM) were used for data analysis. There
was no significant difference among the measures that could be explained by the effect
of the evaluator, the repetition or the interaction between these two factors (p> 0.05).
The ICC average for evaluators was adequate (0.85). The SEM varied between 0.13 s
and 0.49 s. The average CV, considering each individual, was between 6-7%. The
measure of reliability are adequate. Subsequently a second study has been proposed
in order to test the reliability of FTAP. This initiative was important because of the need
to adjust the sample size, increase number of familiarization and evaluation of more
experienced players. Thus, we evaluated forty-two athletes (17.81 + 3.24 years) with at
least 5 years of competitive experience (7.05 + 2.84 years) and participating in
competitions at national or international level. Five familiarization trials were performed.
Two experienced coaches measured the time in the three repetitions of FTAP.
Descriptive statistics, analysis of variance for repeated measures (ANOVA), 95% limits
of agreement (LOA), intraclass correlation coefficient (ICC) and standard error of
measurement (SEM) were used for data analysis. Athletes completed the FTAP at 4.15
+ 0.47 s. There was no significant difference among the measures that could be
explained by the effect of the evaluator, the repetition or the interaction between these
two factors (p> 0.05). The average value of the CCIl was 0.87 (95% CI = 0.80-0.92).
The SEM varied between 0.24 s and 0.38 s. LOA was 1.20 s and the average CV,
considering each individual repeat, was 6%. It follows that the FTAP showed as a
reliable test decision-making for experienced water polo players. Finally, to assess the
sensitivity and validity of FTAP, was proposed a study that was divided into three
stages. Six elite junior male players were (16.33 + 0.82 years) participated in the
investigation of the sensitivity and the first proposal to test the validity. They were silver
medal at the Pan American Junior Championship-2014. In the second investigation into
the validity, sixty-five competitive water polo players males aged 12-36 years (18.1
4.3 years) were divided into three groups (G1-3) according to their ages. The sensitivity
study compared the performance in FTAP between two periods of training (March/2013
to July/2014). The difference in performance between the FTAP was tested using the
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paired t test. For the first investigations of the validity, the time in FTAP was correlated
with the agility time in Speed/Agility Test through Pearson's correlation. Finally, the
difference in performance between Gi3 was evaluated with Anova. For the criteria
concerning the sensitivity it was found that the time in the FTAP was lower in July/2014
(p = 0.002, r = 0.94). For investigation centered on the validity, it is stated that there
was no significant correlation in the performance of FTAP and Speed/Agility test (r =
0.42, p = 0.40). In addition, statistical difference was found between Gi and Gs (p
<0.001) and between G, and Gz (p = 0.008). Thus, it is stated that the criteria for
sensitivity and validity of FTAP were adequate. As a general conclusion, it is stated
that familiarization proved to be an important procedure to the knowledge of FTAP by
the athletes and evaluators. As the FTAP is a game situation, possessing a degree of
unpredictability, it is important that athletes perform at least 3-5 familiarization prior to
the evaluation itself. This procedure aims to avoid unnecessary mistakes and make the
closest measure of the actual condition of the athlete. It is also suggested that the
mean obtained for the three repetitions should be used as athlete's performance
reference. Finally, it is believed that the FTAP measure the agility and decision-making
associated with defensive actions. That's because these capabilities are evaluated
considering the movement and perception of the athlete from the pass held by another
player.

Key words: Water Polo. Agility. Decision Making. Validity. Reliability. Sensitivity.
Team Sport. Training.
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Introducdo Geral

No esporte competitivo h4 a preocupacdo em se avaliar ou estimar as
qualidades e capacidades atléticas responsaveis pelo bom desempenho. Por
esse motivo, estudos em laboratério ou no proprio campo de jogo sao
conduzidos nas mais diferentes realidades e modalidades esportivas (D'Auria
and Gabbett, 2008; Basinac et al., 2009; Dey et al., 2010; Kos et al., 2010).
Nesse sentido, diversas varidveis podem ser avaliadas com o objetivo de se
conhecer os critérios responsaveis pelo bom desempenho no esporte (Mujika
et al.,, 2006; Hornery et al.,, 2007; Dey et al., 2010). Entre as capacidades
motoras, a velocidade e a agilidade sdo treinadas e avaliadas em varios
esportes coletivos devido a suas associacdes com o rendimento atlético (Craig,
2004; Sheppard et al.,, 2006; Basinac et al., 2009; Buchheit et al., 2010).
Entretanto, apenas um pequeno numero de testes especificos e confiaveis
existe na literatura para avaliar a agilidade de forma que atenda as exigéncias
preconizadas atualmente (Alricsson et al., 2001; Sheppard and Young, 2006;
Young and Willey, 2010). No polo aquatico, devido as caracteristicas do
ambiente aquatico, essa caréncia é ainda mais evidente.

O polo aquatico é considerado um esporte com movimentos aciclicos e
de coordenacdo motora complexa (Kos et al., 2010; Lozovina et al., 2010). O
jogo caracteriza-se pela existéncia de estimulos intermitentes de alta
intensidade (Smith, 1998; D'Auria and Gabbett, 2008; Tan et al., 2009; Tan et
al., 2010) que geralmente ndo excedem 15 segundos. Essa caracteristica
demonstra a alta necessidade do metabolismo anaerébio e da poténcia
muscular (Smith, 1998). As acles de alta intensidade sao intercaladas com

estimulos de baixa intensidade — que duram menos de 20 segundos. Nos
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deslocamentos horizontais de nado percebe-se uma grande demanda do
metabolismo anaerdbio alatico e uma alta necessidade do sistema aerébio. Ha
uma menor demanda da via anaerdbia latica, apesar da sua importancia
(Smith, 1998). Com o objetivo de se aferir estas exigéncias da modalidade, os
testes propostos, até entdo, preocupavam-se estritamente em avaliar a
capacidade do atleta nadar durante uma distancia ou tempo estipulado. Como
exemplo cita-se o teste de 400 m em intensidade maxima para avaliar o
metabolismo aerébio € o de 100 m para o anaerébio (Smith, 1998).

Com a evolucdo das ciéncias do esporte, e pensando mais
especificamente no polo aquatico, a preocupacdo passou a Sser em nao
somente avaliar a capacidade ou poténcia de um sistema de fornecimento de
energia. Mas, sobretudo, que essa avaliacao representasse uma manifestacao
de situacao de jogo. Como exemplo, cita-se o Teste de Velocidade Repetida
proposto para o polo aquatico (Tan et al., 2010). Neste teste o atleta deve fazer
6 repeticdes de 10 m de nado em velocidade maxima com saida a cada 17 s
(Tan et al., 2010). A metodologia deste protocolo surgiu a partir do estudo de
jogos femininos. Nesta investigagdo percebeu-se que cerca de 7-8 acdes em
alta intensidade sdo realizadas por partida. Cada uma destas acbes €
composta por 4-6 esforcos com duracdo de 5-6 s e recuperacdo de 10-11 s
(Tan et al., 2009; Tan et al., 2010).

Como exemplo de outros estudos que avaliaram jogadores de polo
aguatico pode-se citar aqueles relativos a pernada vertical do eggbeater
(Uljevic et al., 2013; Uljevic et al., 2014), precisédo do passe (Uljevic et al., 2013;

Uljevic et al., 2014), velocidade de arremesso da bola (Alcaraz et al., 2011,
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Ferragut et al., 2011; Uljevic et al., 2013), velocidade de nado (Uljevic et al.,
2013; Uljevic et al., 2014), salto vertical (Platanou, 2006; Uljevic et al., 2013),
capacidades aerobia (Rechichi et al., 2000; Mujika et al., 2006) e anaerébia
(Bampouras and Marrin, 2009). Resumidamente, consideramos que os testes
apresentados preocupam-se em avaliar um componente técnico manifestado
isoladamente (como o salto verticall ou a capacidade de realizar
deslocamentos horizontais que ocorrem nos momentos de ataque/contra-
ataque. Mas esses sdo exemplos de situacdes esportivas consideradas como
“fechadas” (Falk et al., 2004; Jackson et al., 2006; Sheppard and Young, 2006).

Além das acBes de nado na posi¢do horizontal os jogadores ainda
realizam movimentacdes na vertical, de aceleracdo e desaceleracdo, e de
contato com o adversario (Smith, 1998; Lupo et al., 2010; Lupo et al., 2011).
Nas ac¢Oes realizadas proximas ao gol, por exemplo, os atletas assumem uma
posicdo vertical (Lupo et al., 2010; Lupo et al.,, 2011) e sdo executadas
movimentacdes e rotagdes posicionais dependendo da fungéo tética do jogador
(Smith, 1998). Estima-se que em cerca de 50% do tempo as atividades sao
realizadas com o corpo na posi¢cdo vertical, com intensidade variando de
moderada a alta. Estas atividades requerem mudangas rapidas do corpo da
posicao vertical para a horizontal e em alta aceleracédo (Smith, 1998). Ou seja,
a maior parte dos movimentos no polo aquético é realizada em planos e
sentidos diferentes, geralmente em combinacfes de movimentos e com a
cabeca fora da agua (Smith, 1998; Lupo et al., 2009; Lupo et al., 2010; Lupo et

al., 2011). Essa mudanca rapida no sentido de deslocamento do atleta
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caracteriza uma necessidade de agilidade (Farrow et al., 2005; Sheppard and
Young, 2006; Young and Willey, 2010).

A agilidade pode ser conceituada como a capacidade de se mudar
de forma répida a velocidade ou a dire¢cdo de um deslocamento em resposta a
um estimulo (Sheppard and Young, 2006). Para sua realizacdo adequada,
outras capacidades como forca, técnica, capacidade cognitiva, capacidade
visual, atencdo e antecipacdo sdo muito importantes (Young et al., 2002). O
gue ha de novo neste conceito € a importancia reservada aos componentes
anteriormente descartados, como a capacidade cognitiva e de tomada de
decisdo — caracterizando essa agcdo como aberta (Sheppard and Young, 2006;
Sheppard et al., 2006; Young and Willey, 2010). Ou seja, semelhante a
imprevisibilidade que ocorre nos jogos coletivos (Williams, 2000; Veale et al.,
2010). Os testes tradicionais de agilidade apenas envolviam a mudanga de
direcéo (Sheppard and Young, 2006; Veale et al., 2010). Nestes procedimentos
o atleta iniciava o teste com conhecimento prévio de quando as mudancas de
direcédo ocorreriam. Estudos recentes demostram que apenas os testes abertos,
que exigem alto grau de especializacdo do atleta, sdo capazes de diferenciar
atletas de diferentes niveis de rendimento (Sheppard et al., 2006; Veale et al.,
2010). Ou seja, nos esportes coletivos os atletas sao frequentemente exigidos
a tomar decisdes rapidas sobre suas acfes. Assim, um teste que realmente
seja especifico para o polo aquatico deve considerar esta caracteristica (Falk et

al., 2004; Jackson et al., 2006; Sheppard and Young, 2006).
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Apresentacao do problema

Como discutido anteriormente, a maior parte dos testes realizados com
jogadores de polo aquético preocupam-se com os deslocamentos horizontais e
alguns outros componentes técnicos avaliados isoladamente (Tan et al., 2010)
(Rechichi et al.,, 2000) — fora do contexto do jogo. Estes deslocamentos
horizontais ocorrem com maior frequéncia nos contra-ataques rapidos,
principalmente quando ha maior diferenca qualitativa entre as equipes (Lupo et
al., 2010; Lupo et al., 2011). Entretanto, nas acdes realizadas préximas ao gol
0 atleta assume uma posicao vertical e sdo realizadas mudancas curtas e
frequentes na posicao do corpo (Tan et al., 2009; Lupo et al., 2010; Lupo et al.,
2011). Mais do que isso, estas mudancas ocorrem em funcdo de um contexto
do jogo — que é imprevisivel (Baker et al., 2003; Royal et al., 2006). H4 também
uma maior exigéncia de atencdo e da capacidade de rapida tomada de decisdo
(Royal et al., 2006; Afonso et al., 2012). Assim, consideramos que um teste
especifico no polo aquatico também deve considerar a caracteristica de
imprevisibilidade presente no evento competitivo.

Pelo exposto anteriormente, percebe-se que ha, na literatura, caréncia
de teste com validade, confiabilidade e sensibilidade adequados que
mensurem a capacidade do atleta mudar o sentido e direcdo corporal
rapidamente e em resposta a um estimulo especifico de jogo. Assim, um teste
de agilidade para jogadores de polo aquéatico mostra-se importante por
representar as acdes do jogo que ocorrem proximo ao gol e por servir de
parametro de desempenho esportivo. Desta forma, como citado por Sheppard

et al. (2006), um teste de campo que envolva uma situacao do esporte na qual
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o atleta deva reagir a um estimulo é o ideal para se medir a agilidade. Assim,
guestiona-se: € possivel que um teste de agilidade e tomada de decisdo no
polo aquético atenda aos critérios de validade, confiabilidade e sensibilidade de

sua medida?

Objetivos

Visando uma melhor organizacdo das informacdes apresentadas
nesta investigacdo foram elaborados trés estudos. Seus objetivos sao

destacados abaixo.

ESTUDO 1: The Reliability of a Functional Agility Test for Water Polo.

O proposito deste artigo foi apresentar os resultados de um estudo
preliminar cujo objetivo foi testar a confiabilidade de um teste funcional
para o desempenho da agilidade (FTAP) em jovens jogadores de polo

aguatico.

ESTUDO 2: The Functional Test for Agility Performance is a Reliable Quick

Decision-Making Test for Skilled Water Polo Players.

Neste estudo nosso objetivo foi investigar a confiabilidade do Teste
Funcional de Desempenho da Agilidade em jogadores de polo aquatico

experientes.
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ESTUDO 3: Sensitivity and Validity of a Functional Test for Agility Performance

in Water Polo Players.

O propdsito desta investigacao foi avaliar a sensibilidade e a validade do
Teste Funcional de Desempenho da Agilidade para jogadores de polo

aguatico.
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1.1. A Agilidade e a Tomada de Decisdo no Esporte
Coletivo

E indiscutivel a importancia que o desenvolvimento das capacidades
motoras e técnicas tem no desempenho esportivo. Da mesma forma € de se
esperar que o aprimoramento destas capacidades diferenciardo atletas com
niveis de experiéncia diferentes (Varamenti and Platanou, 2008; Afonso et al.,
2012; Faubert and Sidebottom, 2012; Uljevic et al., 2014). No esporte coletivo,
além da manifestacdo fisico-técnica isolada, o comportamento tatico dos
jogadores é muito importante e tem sido avaliado com frequéncia (Lupo et al.,
2010; Escalante et al., 2012). Entretanto, ndo bastasse o0 elevado
desenvolvimento destas capacidades, €& importante que elas sejam
manifestadas de forma adequada e em momento propicio (Falk et al., 2004;
Royal et al., 2006; Sheppard and Young, 2006; Afonso et al., 2012; Faubert
and Sidebottom, 2012). Contudo, ainda mais complexo € entender que a
ocorréncia desse momento ideal ndo é previamente conhecido por parte dos
jogadores (Royal et al., 2006; Sheppard and Young, 2006; Afonso et al., 2012).
Assim, para o desempenho dos jogadores de polo aquatico — bem como para
agueles de outros esportes coletivos, a percepcéo e a tomada de decisdo sao
fatores muito importantes (Falk et al., 2004; Farrow et al., 2005; Royal et al.,
2006; Afonso et al., 2012; Faubert and Sidebottom, 2012).

A agilidade é uma capacidade motora essencial para a maior parte
dos esportes coletivos (Sheppard and Young, 2006). Sheppard and Young

(2006) definem agilidade como a capacidade do atleta mudar de forma rapida a
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sua velocidade ou dire¢cdo em resposta a um estimulo. Seu 6timo desempenho
depende de forca, poténcia, técnica, capacidade cognitiva, capacidade visual
da area de jogo, atencéo e antecipacdo (Young et al., 2002). A agilidade é uma
gualidade importante em jogos contra oponentes, tanto nos momentos de
atague, quanto nos de defesa. A velocidade de tomada de decisdo € um
importante fator no desempenho da agilidade. Assim, as habilidades
perceptivas e de atencdo podem influenciar no seu melhor desempenho
(Sheppard and Young, 2006; Young and Willey, 2010). Os testes de agilidade
geralmente avaliam a capacidade do atleta mudar sua direcdo em velocidade.
Entretanto, a literatura destaca a importancia da combinacdo da avaliacéo
conjunta dos componentes fisico e cognitivos (Sheppard and Young, 2006).
Dentro deste contexto, a tomada de decisdo pode ser entendida
como um processo de escolha do movimento mais apropriado entre uma ampla
variedade de opc¢bes (Royal et al.,, 2006). Para uma adequada tomada de
decisdo a literatura indica como importante as capacidades de percepcao,
atencdo, antecipagdo e memoria (Afonso et al., 2012). A percepcdo pode
referir-se a maneira como um individuo percebe o ambiente a sua volta (Araujo,
2013). Ela pode variar de acordo com o conhecimento que o individuo tem do
ambiente e da tarefa (Araujo et al., 2006). A atencéo refere-se ao foco da
observacdo do atleta. Quando o atleta habitua-se a um estimulo sua atencao
pode ser direcionada a novos fatos, permitindo uma ampliacdo da sua
capacidade de percepcdo. Por outro lado, uma distracdo pode atrapalhar seu
desempenho. Assim, € importante que a atencéo do atleta seja direcionada por

objetivos. A atencdo também pode ser seletiva ou dividida. No primeiro caso ha
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um foco especifico. Ela pode ser importante quando a quantidade de
informacbes a serem julgadas s&o grandes. A capacidade emocional e
cognitiva podem influenciar no direcionamento da atencdo. Nos jogos coletivos
o foco da atencao é externo porque 0 jogo € cheio de incertezas que precisam
ser solucionadas (Afonso et al., 2012).

A antecipacao pode ser entendida como a capacidade de percepcéao
do ambiente competitivo e do adversario visando facilitar uma rapida tomada
de decisdo. Entretanto, é importante que esta decisdo aconteca de forma
correta. E, mais do que isso, em um tempo adequado as exigéncias da
modalidade esportiva em questdo (Afonso et al., 2012). Resumidamente, o
entendimento que se tem é que uma antecipacdo precoce tende a produzir
movimentos inadequados. Quando ha a possibilidade de melhor analise do
ambiente (aumento do tempo de observacéo) a resposta tende a ser mais
adequada. Mas deve-se avaliar se a modalidade esportiva permite que este
julgamento mais longo ocorra (Afonso et al., 2012). Assim, a realizacdo da
antecipacdo é dependente do contexto especifico da modalidade. Ja a
memodria, em suas diversas manifesta¢gfes, pode ser importante na capacidade
de tomada de decisdo por influenciar a atencéo e a antecipacdo. E a memoria
que torna real o conhecimento das possibilidades de acdes realizadas em uma
partida, destacando a atuacdo da atencdo e da antecipacdo (Afonso et al.,
2012).

As informac0fes relativas a percepcdo do movimento do adversario
sdo uma importante ferramenta na tomada de decisdo (Jackson et al., 2006;

Sheppard and Young, 2006; Veale et al.,, 2010). Entretanto, por vezes, um
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atleta pode ser confundido por seu adversario quando ele realiza movimentos
considerados enganosos. De qualquer forma, os atletas mais experientes sao
menos susceptiveis a erros de julgamento nestas condi¢cdes do que 0s menos
experientes (Richardson and Johnston, 2005; Jackson et al., 2006). Assim, um
atleta precisa ter atencdo a um conjunto amplo de situacdes do jogo, como a
movimentacdo dos adversarios e dos jogadores da prépria equipe, para que
tome decisdes apropriadas (Faubert and Sidebottom, 2012). Dessa forma, a
atencdo é muito importante na capacidade de percepcéo e tomada de decisdo
(Afonso et al.,, 2012). Ainda ndo é tdo claro se a melhor capacidade de
interpretacdo do movimento pelos atletas experientes trara sempre resultados
positivos. Se por um lado essa capacidade permite julgar o cenario de uma
partida e emitir uma resposta rapida (Jackson et al., 2006; Sheppard et al.,
2006; Faubert and Sidebottom, 2012), por outro, ele pode se antecipar com
muita antecedéncia e acabar se precipitando (Jackson et al., 2006).

Jackson et al. (2006) comparou a capacidade de antecipacao e de
percepcdo de movimentos enganosos entre jogadores habilidosos e
recreacionais de rugbi. Estes individuos deveriam prever a direcdo do
movimento de corrida realizado por outro jogador (nivel nacional ou
recreacional) a partir da imagem em video. Apds a visualizacdo da imagem
eles tinham 4 segundos para indicar sua avalicdo. De uma forma geral,
Jackson et al. (2006) concluem que: (1) a capacidade de reconhecimento do
movimento fica cada vez mais facil com o aumento das informacdes visuais
(tempo visualizando o video); (2) o desempenho é pior nas repeticdes onde o

jogador de referéncia realiza movimentos enganosos; (3) os atletas experientes
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parecem ser menos afetados pelos movimentos enganosos do que 0S
recreacionais; (4) os atletas experientes apresentam vantagem sobre o0s
recreacionais nas avaliagdes de movimento mesmo nos momentos iniciais do
video; (5) os atletas mais experientes tem melhor capacidade de detectar e
responder apropriadamente as informacbes enganosas, destacando uma
habilidade de antecipacéo; e (6) os mais experientes tiveram desempenho
melhor que o0s recreacionais somente nas repeticbes enganosas. O
desempenho semelhante nas repeticbes normais pode dever-se as
experiéncias gerais anteriores.

Um ponto que Jackson et al. (2006) destacam é o fato dos atletas
experientes terem apresentado um desempenho igualmente bom quando o
movimento do outro jogador foi realizado de forma normal e enganosa. Os
autores consideraram que os recursos de sensibilidade visuais que facilitam a
antecipagcao nao sao suficientes para aumentar sua vulnerabilidade de serem
enganados. Ou seja, parece que os atletas mais experientes aprenderam a
diferenciar as informagOes visuais verdadeiras daquelas enganosas,
aumentando sua chance de tomar uma decis&o correta. E importante destacar
que a movimentacdo dos jogadores e do objeto do jogo (a bola) séo
imprevisiveis (Royal et al., 2006). Mais do que isso, a mudanca de direcdo da
bola, por exemplo, é frequente, rapida e sua visdo por vezes € dificultada
(Faubert and Sidebottom, 2012).

E importante ainda entender que a necessidade de tomar uma
decisdo, a partir da percepcdo do ambiente, pode fazer com que a

manifestacdo técnica ocorra de diferentes formas no contexto do esporte
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(Royal et al., 2006). Por esse motivo tem sido recomendado que a
aprendizagem técnica privilegie a variabilidade dos movimentos a serem
realizados — semelhante a situacao real (Davids et al., 2013). Da mesma forma,
a quantidade de horas dedicadas a pratica especifica da modalidade esportiva
ao longo da formacédo do individuo parece ser um indicador de expertise nos
esportes de tomada de decisdo. Entretanto, h4 uma grande variacdo nessa
guantidade de horas entre as modalidades e para uma mesma modalidade
esportiva. Como exemplo, cita-se que ha certa influencia positiva decorrente da
pratica de outros esportes (Baker et al., 2003). Destaca-se ainda que os atletas
considerados como mais criativos em suas equipes apresentaram mais horas
de treinamento em atividades nédo estruturadas e no seu esporte principal do
gue os considerados menos criativos (Memmert et al., 2010).

A habilidade de antecipacdo é capaz de diferenciar os individuos
pelo seu grau de experiéncia esportiva (Jackson et al., 2006; Veale et al., 2010;
Afonso et al.,, 2012). Os individuos mais experientes, além de melhor
preparacdo fisiolégica, apresentam melhor desempenho na habilidade de
percepcado (especialmente em reconhecimento de padrdes e antecipacéo),
tomada de deciséo (especialmente sobre tatica apropriada e procedimentos) e
habilidade de execucdo de movimento (especialmente adaptabilidade e
automatizacdo) (Baker et al., 2003; Afonso et al., 2012). Baker et al. (2003)
estudaram atletas experientes (média de pratica de 20,7 anos e participacao
em selecdo) e ndo experientes (mais de 10 anos de pratica e participacao
maxima em campeonatos estaduais) de diversos esportes coletivos. Seu

objetivo foi descobrir, a partir da opinido dos atletas, quais os melhores

15



Revisao de Literatura

conteudos de treino para o desenvolvimento de algumas capacidades
importantes para seu rendimento. Para o desenvolvimento das habilidades
perceptivas os atletas indicaram a importancia da competicdo, treinamento com
video, treino organizado e observar jogos na televisdo. Para a tomada de
deciséo, listaram como importante a competicdo, treinamento com video e o
treino organizado.

A partir das consideracfes apresentadas anteriormente sobre as
caracteristicas dos esportes coletivos, o0s testes que ndo possuem exigéncia de
percepcéo, antecipacdo e tomada de decisdo presentes no seu protocolo sao
considerados como simples ou fechados. Por outro lado, nos testes abertos a
movimentacdo que o atleta realizara € imprevisivel, exigindo entdo, estas
necessidades cognitivas (Sheppard and Young, 2006; Sheppard et al., 2006).
Ou seja, as habilidades abertas ndo podem ser pré-planejadas. Entretanto, nas
habilidades fechadas pode-se fazer um pré-planejamento do que sera
realizado (Sheppard and Young, 2006; Sheppard et al., 2006). Especificamente
para os estimulos de agilidade, a capacidade de mudanca de diregdo em
velocidade, de percepcéo e tomada de decisao sédo importantes (Young et al.,
2002), e como sdo considerados estimulos especificos, sdo fruto do
treinamento também especifico (Baker et al., 2003; Afonso et al., 2012).

Os testes tradicionais de avaliacdo da agilidade consistiam de
deslocamentos com mudanca de direcdo previamente determinados e
conhecidos por parte do avaliado. Como ja discutido, este fato caracterizava o
teste como simples ou fechado (Sheppard and Young, 2006). Entretanto,

visando tornar a avaliagdo da agilidade especifica as situacfes de jogo, quando
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nao se sabe previamente o que ocorrera, a atual preocupacao reside em tornar
o teste “aberto”. Assim, além do atleta ter de mudar o sentido do seu
deslocamento em velocidade, este o fara em resposta a uma situacao
inesperada que ocorrera durante o proprio teste (Sheppard and Young, 2006;
Veale et al.,, 2010; Young and Willey, 2010). Considera-se entdo, como
indicado por Young et al. (2002), que a agilidade é uma capacidade motora na
gual ocorre uma mudanca de direcdo em velocidade e em resposta a um
estimulo — exigindo, portanto, que o atleta consiga mudar sua direcdo em
velocidade a partir da percepcao e interpretacdo, por exemplo, das situacdes
inerentes ao jogo. A Figura 1, modificada de Young et al. (2002), apresenta os
componentes que influenciam o desempenho da agilidade em situacbes de
incerteza espacial e temporal.

Devido a importancia cognitiva de tomada de decisdo no teste de
agilidade, alguns estudos foram conduzidos utilizando-se de diferentes
estimulos perceptivos. Encontrou-se que indicadores cognitivos diferentes dos
gue ocorrem durante os jogos ndo tem a capacidade de diferenciar os atletas
de acordo com o seu nivel de desempenho especifico. Isso sé ocorre quando o
teste empregado apresenta exigéncias especificas da modalidade (Veale et al.,
2010). A avaliacdo da capacidade de mudanca de direcdo do deslocamento de
um atleta nos esportes coletivos deve ocorrer a partir de um estimulo que é
particular do esporte. Os estimulos genéricos ndo sdo capazes de diferenciar
os atletas com nivel de desempenho diferentes (Sheppard and Young, 2006;

Sheppard et al., 2006).
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Figure 1: Componentes que influenciam o desempenho da agilidade em situacdes de
incerteza espacial e temporal (adaptado de Young et al., 2002).

Os atletas com melhor desempenho de agilidade apresentam um
ajuste corporal mais adequado nas mudancas de direcdo e melhor antecipacao
devido a capacidade de interpretar a posi¢ao corporal do adversario (Farrow et
al., 2005; Veale et al., 2010). Isso se deve ao fato do tempo de resposta a um
estimulo ter estreita relacdo com a experiéncia prévia do atleta. Apesar da
baixa representatividade da velocidade de reacdo no tempo total do teste de
agilidade proposto por Young and Willey (2010) para jogadores de futebol, este
foi o critério que apresentou maior relacdo com o desempenho. Assim, se o

estimulo nédo for especifico a modalidade — os atletas com maior experiéncia
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nao tirardo proveito desta capacidade (Williams, 2000; Farrow et al., 2005;
Sheppard and Young, 2006; Veale et al., 2010).

Os estudos ainda indicam casos de auséncia de correlacéo entre o
desempenho dos individuos em estimulos de (1) velocidade, de (2) mudanca
de direcdo em velocidade e de (3) agilidade. Os resultados nos trazem a
conclusdo de que estes sdo estimulos de natureza distintos e que dependem
de manifestacdes fisicas, técnica e cognitivas em graus também diferenciados
(Alricsson et al., 2001; Young et al., 2002; Sheppard and Young, 2006). Além
disso, a literatura tem demonstrado que o desenvolvimento das condicOes
responsaveis pelo alto desempenho esportivo ndo séo inatas. Pelo contrario,
sdo consideradas fruto da pratica e especializacdo esportiva (Baker, 2003;
Memmert et al.,, 2010). Dentro deste grupo de capacidades esportivas
especificas encontram-se as habilidades de percepcdo e antecipagdo, por
exemplo, consideradas como determinantes para a adequada realizagdo de
algumas acdes (Jackson et al., 2006; Royal et al., 2006; Sheppard et al., 2006;

Veale et al., 2010; Afonso et al., 2012; Faubert and Sidebottom, 2012).

1.2. Testes Utilizados em Jogadores de Polo Aquatico

Com o objetivo de se avaliar o desempenho dos jogadores de polo
aquatico a literatura tem se dividido basicamente em dois campos. De um lado
encontram-se estudos relativos ao comportamento técnico e tatico durante uma
partida competitiva (Argudo lturriaga et al., 2009; Canossa et al., 2009; Lupo et
al., 2011; Lupo et al., 2012). S&o avaliados, por exemplo, a quantidade de

atagques, passes e arremessos (Lupo et al.,, 2011; Lupo et al.,, 2012) - bem
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como o local deste arremesso a gol e sua consequéncia (Tucher et al., 2014).
Consideram-se ainda as situacdes de ocorréncia de superioridade numérica,
exclusdes e todas as variaveis técnicas e taticas que podem ser obtidas por
meio da observacdo do jogo ou simplesmente pela sumula da partida
(Escalante et al., 2011; Escalante et al., 2012). Todas estas varidveis podem
ser analisadas simplesmente por meio de sua frequéncia de ocorréncia.
Entretanto, visando dar mais significado a estes nimeros brutos, os estudos
mais recentes tem buscado associar a ocorréncia destes comportamentos com
o resultado da partida (Argudo lturriaga et al., 2009; Escalante et al., 2012;
Lupo et al., 2012).

A outra proposta de avaliacdo dos jogadores de polo aquatico reside
em conhecer suas caracteristicas antropométricas (Varamenti and Platanou,
2008; Platanou and Varamenti, 2011) ou testa-los quanto ao seu desempenho
em testes motores fora (Varamenti and Platanou, 2008) e dentro da agua
(Rechichi et al., 2000; Mujika et al., 2006; Platanou, 2006; Kos et al., 2010;
McCluskey et al., 2010; Stevens et al., 2010; Tan et al., 2010; Uljevic et al.,
2013; Uljevic et al., 2014). A literatura tem se concentrado mais nos testes
realizados na agua porgue acredita-se que estes resultados reflitam com mais
especificidade o comportamento dos jogadores (Uljevic et al., 2013; Uljevic et
al., 2014). Como exemplo citam-se o testes que visam mensurar a capacidade
aerdbia (Rechichi et al., 2000), o salto vertical na agua (Platanou, 2006; Uljevic
et al., 2013; Uljevic et al., 2014), a capacidade de deslocamento intermitente
(Mujika et al.,, 2006), a velocidade repetida (Tan et al., 2010), a

velocidade/agilidade (Rechichi et al.,, 2000), testes de nado em distancias
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variadas (10 m — 400 m) (Falk et al., 2004; Uljevic et al., 2013), dinamometria
durante eggbeater (Uljevic et al., 2013; Uljevic et al.,, 2014), velocidade de
arremesso (Falk et al., 2004; Uljevic et al., 2013; Uljevic et al., 2014), distancia
do arremesso (Falk et al., 2004), precisdo do passe (Uljevic et al.,, 2013),
conducdo da bola (Falk et al.,, 2004) e também combinacbes dos testes
apresentados (Uljevic et al., 2014). A seguir serdo apresentados alguns
exemplos.

1.2.1. Teste de Deslocamento em Multiestagio (Multistage
Shuttle Swim Test - MSST)

Este teste, que teve sua confiabilidade e validade testados por
Rechichi et al. (2000) tem como propdsito avaliar a capacidade aerébia de
jogadores de polo aquatico competitivo. O protocolo consiste em nadar uma
distancia de 10 m com aumento progressivo na velocidade de nado. O tempo
de nado se baseia em um sinal de audio que é reduzido a cada minuto. A
velocidade inicial € de 0,9 m/s, com aumento de 0,05 m/s a cada nivel. Os
atletas ndo podem empurrar a borda da piscina no inicio ou na mudanca do
percurso. Caso nao cheguem duas vezes consecutivas ao final do percurso
(com um braco proximo a marca final) antes do sinal sonoro, o teste é
interrompido e considerada a metragem até o Ultimo percurso realizado. A
frequéncia cardiaca e o lactato sanguineo sdo mensurados em um e trés

minutos apos o teste.
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1.2.2. Teste de Salto Vertical na Agua (In-Water Vertical Jump
Test)

Este teste, proposto por Platanou (2006), tem por objetivo avaliar a
capacidade de saltar verticalmente na agua. Os resultados sdo obtidos por
meio da andlise cinematica e por teste especifico na piscina. No primeiro
método considera-se o deslocamento vertical da cabeca do atleta a partir da
posicdo de flutuacéo inicial. No segundo método utiliza-se uma prancha com
marcacfes em centimetros, localizada proxima a piscina, a 120 cm da linha da
agua. Uma camera filmadora é colocada a 3 m de distancia do local do teste.
Partindo da posicdo basica de flutuacdo vertical, o atleta deve saltar
verticalmente e tocar com a mao a posi¢cdo mais alta possivel. Sdo permitidas
trés tentativas. A altura alcancada € posteriormente analisada por meio das
imagens gravadas. Da distancia total alcancada, o comprimento do membro
superior é subtraido para se chegar ao resultado do salto.

1.2.3. Teste de Deslocamento Intermitente (Water-Polo
Intermittent Shuttle Teste — WIST)

O Teste de Deslocamento Intermitente proposto por Mujika et al.
(2006) teve comprovada sua validade, confiabilidade e sensibilidade. E
baseado no Yo-Yo teste, utilizado frequentemente no futebol. O teste
determina que o atleta realize duas repeticbes de 7,5 m (ida e volta) com
velocidade progressiva de nado, controladas por um sinal sonoro. O percurso
de nado é delimitado por duas cordas posicionadas a 7,5 m de distancia. Elas
estdo a pelo menos 2,0 m da borda da piscina, evitando que seja dado impulso
no inicio do nado e apés cada virada. Os atletas esperam pelo inicio de cada

volta em posicdo de flutuacdo estacionaria com a cabeca na linha da agua,
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como no inicio de uma partida. A velocidade de nado € ajustada de forma que
se respeite o sinal sonoro de saida, virada e chegada.

E permitida a realizacdo de nado livre (cabeca dentro ou fora da
agua), mas sendo necessario levantar a cabeca para ouvir o sinal sonoro de
virada e chegada. Ao final de cada etapa (ida e volta) é permitido repouso ativo
de 10 s, j& devendo o individuo se posicionar para o préximo estimulo. Os
atletas devem estar a, pelo menos, uma bracada da chegada ao momento do
terceiro sinal sonoro. O atleta é eliminado quando ndo consegue alcancar pela
segunda vez consecutiva as marcas indicadas com o sinal acustico, devido ao
desgaste fisico. Ao ser eliminado do teste, o ultimo nivel completado é utilizado
para mensuracao da distancia total de nado (em metros). O teste comeca com
guatro etapas de deslocamento (ida e volta) a velocidade entre 1,03 e 1,36 m/s,
seguido de sete etapas com velocidade entre 1,43 e 1,46 m/s. Depois disso, a
velocidade é aumentada 0,05 m/s a cada oito etapas até que o jogador néo
possa acompanhar a velocidade proposta.

1.2.4. Teste de Velocidade Repetida (Repeated-Sprint Test -
RST)

Neste teste proposto por Tan et al. (2010) os atletas realizam seis
repetic6es de 10 m de nado livre em velocidade maxima com saida a cada 17 s
— sendo que nos 5 s finais de descanso os atletas assumem a poSi¢ao
preparatoria para o nado. Apds este momento, realiza-se a contagem
regressiva de 3, 2, 1 e o sinal sonoro € emitido. Na recuperacao, os atletas
ficam em flutuacdo na posicdo de decubito ventral. Realiza-se uma filmagem

lateral, indicando o inicio e o final do percurso, para mensurag¢do do tempo. A
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referéncia na linha de saida e chegada é a cabeca. Pode-se computar o tempo
total e o tempo parcial. O tempo de queda absoluto € determinado por: tempo
total — tempo ideal. A queda relativa (%) € determinada por: [tempo total/tempo
ideal x 100] — 100. O tempo ideal é igual ao tempo do primeiro percurso

multiplicado por 6.

1.2.5. Teste de Velocidade/Agilidade (Speed/Agility Test)

Neste teste os atletas devem realizar trés repeticbes de 10 m de
nado livre. O inicio e o final do percurso sdo marcados por uma raia. No inicio o
atleta deve encostar sua cabeca na raia, nadar o mais rapido possivel o
percurso de 10 m, tocar na raia oposta e voltar para a posicao inicial.
Marcacdes adicionais sdo realizadas em 3 m e 7 m, permitindo-se conhecer
informacdes relativas a aceleracdo (0-3m), velocidade maxima (3-7 m) e
agilidade (7-10-7 m). Uma camera filmadora deve ser posicionada lateralmente
ao sentido do nado para posterior analise do tempo de nado no percurso

(Rechichi et al., 2000).

1.3. Critérios de Qualidade para Utilizacdo de um

Teste em Educacéo Fisica
O desempenho esportivo € influenciado pela interacdo de variaveis
enddégenas e exdgenas dentro de um contexto de normas especificas do
esporte (Atkinson, 2002). Objetivando controlar estas varidveis responsaveis
pelo desempenho, protocolos avaliativos tornam-se importantes ferramentas
nas ciéncias do esporte (Currell and Jeukendrup, 2008; Impellizzeri and

Marcora, 2009). A partir deles é possivel simular situacdes de desempenho,
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manipulando aspectos considerados importantes e em condicdes de maior
controle cientifico (Currell and Jeukendrup, 2008). Os dois procedimentos
comumente avaliados sdo o tempo para se chegar a exaustdo e o tempo para
realizar uma determinada tarefa. Cada um destes procedimentos guarda suas
particularidades que deve ser levada em consideracdo na determinacao de um
protocolo adequado de avaliacdo (Currell and Jeukendrup, 2008).

Em um protocolo de teste até a exaustdo o individuo realiza a
atividade em uma velocidade constante até ndo poder continuar. Pode-se
chaméa-lo de um exercicio de capacidade. Por outro lado, os testes de
desempenho requerem que se complete uma determinada distancia ou
trabalho no menor tempo possivel. E uma caracteristica mais comum aos
eventos competitivos (Currell and Jeukendrup, 2008). Uma vantagem em se
utilizar como referéncia a distancia é que esta representa melhor o
desempenho real. Entretanto, ao determinar certa quantidade de trabalho a ser
realizado, embora ndo tdo valido, permite-se um ambiente de avaliacdo do
desempenho mais controlado (Currell and Jeukendrup, 2008).

Dentro desse contexto € importante destacar a maior dificuldade de
avaliacao dos esportes coletivos quando comparado aos esportes individuais e
ciclicos. As metodologias frequentemente utilizadas sdo a obtencdo de
imagens de video dos jogos para posterior analise ou simulacdo de uma
situacdo do jogo para modalidade esportiva (Currell and Jeukendrup, 2008).
Entretanto, neste dltimo caso, apesar de todo controle que possa existir no
protocolo de avaliacdo, especificamente no polo aquatico, por exemplo, é dificil

criar um ambiente igual ao competitivo. Outras preocupacdes que devem existir
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dizem respeito, além da semelhanca nas exigéncias fisicas do protocolo, a
necessidade e manifestacdo da técnica e da capacidade de percepcdo e
reacdo comum as modalidades coletivas (Falk et al.,, 2004; Currell and
Jeukendrup, 2008). Impellizzeri and Marcora (2009) ainda destacam a
necessidade da criacdo de testes com maior rigor metodoldgico para a area
das ciéncias do esporte, pois a maior parte deles ndo respeita certos preceitos
da confiabilidade e validade de suas medidas.

Dessa forma, ao serem desenvolvidos e aplicados, deve-se
assegurar que os testes atendam a critérios de validade (validity),
confiabilidade (reliability) e sensibilidade (sensitivity) (Currell and Jeukendrup,
2008; Impellizzeri and Marcora, 2009). Pitanga (2007) ainda menciona a
importancia da objetividade (objetivity) do teste. Destaca-se que a validade, a
confiabilidade e a sensibilidade sdo fatores que se inter-relacionam. Estas
preocupacdes residem no fato da existéncia dos erros de medida. Estes erros
sdo comuns, fazendo com que o valor medido seja diferente daquele que é real
(Hopkins, 2000). Com este propdsito, Hopkins (2000) indica a existéncia de
dois aspectos do erro: (a) coeréncia entre o valor observado e o real e (b) a
capacidade de reprodutibilidade do valor observado quando a medida é
realizada novamente. Outras variaveis que podem influenciar o desempenho
do individuo em testes esportivos sdo a familiarizacdo, encorajamento verbal,
musica, feedback, mensuracdo do resultado e influéncia biolégica (Hopkins,
2000; Currell and Jeukendrup, 2008; Impellizzeri and Marcora, 2009).

A familiarizacédo é um procedimento importante quando o protocolo é

desconhecido ou os atletas sédo inexperientes. O objetivo desta acao é garantir
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conhecimento e aprendizagem inicial que ndo volte a se manifestar novamente
entre as testagens garantindo menor variagcdo (Hopkins, 2000; Currell and
Jeukendrup, 2008). A diferenca estatisticamente significativa entre teste-reteste,
por vezes, pode dever-se a falha no processo de familiarizacdo (aprendizagem
com seguinte melhora no desempenho) ou em efeito negativo proveniente da
fadiga (piora do desempenho) (Atkinson and Nevill, 1998; Hopkins, 2000). O
encorajamento verbal deve ser evitado porque cada individuo pode interpreta-
lo de uma forma diferente. Da mesma maneira, qualquer outra variavel que
cause distracdo como musica ou conversa deve ser evitado.

Importante ainda citar que o desempenho do individuo s6 deve ser
informado ao final do procedimento. Ha evidéncias de que quando o individuo
desconhece o seu esforgo real o desempenho parece ser melhor. Finalmente,
as mesmas condicbes de testagem (temperatura, umidade relativa do ar,
vestimenta) sdo importantes e devem ser levadas em consideragéo (Currell
and Jeukendrup, 2008), caso contrario, um estudo relativamente simples de
confiabilidade de uma medida pode, por vezes, tornar-se demasiadamente
complexo (Hopkins, 2000). Além destes, Hopkins (2000) menciona aqueles
erros provenientes da influéncia biolégica, como a capacidade volitiva e
condicéo fisica.

Impellizzeri and Marcora (2009) discutem que os testes esportivos,
em sua maioria, ainda precisam de maior rigor. E feita uma associacdo com o
rigor seguido nas medidas clinicas. Desta forma, antes mesmo que um teste ou
procedimento seja utilizado em estudos ou na pratica profissional, deve-se

atender a um conjunto de exigéncias, a saber: 1) modelo conceitual e de
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mensuracao; 2) validade; 3) confiabilidade; 4) sensibilidade (que o autor chama
de responsiveness); 5) interpretabilidade; 6) entrevistado e 0S encargos
administrativos; 7) formas alternativas; e 8) adaptacéo cultural e linguistica.

Os testes elaborados devem ser bem definidos, apresentar seus
objetivos, publico alvo, ter condicdes de avaliagcdo e principalmente ter sua
necessidade justificada (Impellizzeri and Marcora, 2009). A partir do
conhecimento da modalidade esportiva, determinar os fatores que sao
responsaveis pelo rendimento 6timo (Atkinson, 2002) e que merecem ser
mensurados em testes especificos (Impellizzeri and Marcora, 2009). Importante
ainda mencionar que a maior parte dos testes mensura as variaveis
responsaveis por um bom desempenho de forma isolada. Entretanto, o
rendimento esportivo real ndo se comporta desta maneira, caracterizando-se
por sua natureza multifatorial, o que também deveria tentar-se avaliar (Atkinson,
2002; Hornery et al., 2007; Impellizzeri and Marcora, 2009; Uljevic et al., 2014).

Finalmente, deve-se levar em consideragdo o0s procedimentos
estatisticos utilizados, especificos para cada tipo de procedimento (Impellizzeri
and Marcora, 2009). A extrapolacdo e comparagdo dos resultados entre
diferentes estudos também deve ser uma preocupacgéo do pesquisador quando
trabalha com esta tematica. Além disso, Atkinson and Nevill (1998) destacam
gue o estudo deve indicar como os erros de medida encontrados por meio dos
procedimentos estatisticos influenciam em sua aplicacdo real. De qualquer
forma, independentemente dos resultados estatisticos encontrados, deve haver

sempre uma preocupacdo do pesquisador em analisar e interpretar os dados
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obtidos para conhecer as reais consequéncias e aplicabilidade de seus

resultados (Atkinson and Nevill, 1998; Atkinson and Nevill, 2000).

1.3.1. Critérios de Validade de uma Medida

A validade refere-se a capacidade do teste mensurar o0 que
realmente se propde a medir. Assim, o teste deve medir o que realmente
pretende identificar (Impellizzeri and Marcora, 2009). E a habilidade da
ferramenta de medida mensurar aquilo que deve mensurar (Atkinson and Neuvill,
1998). A validade é a coeréncia entre o valor observado e o valor real ou de
referéncia (Hopkins, 2000). Thomas and Nelson (2007) citam que a validade
refere-se a seguranca da interpretacdo de um teste. A validade de um teste de
campo pode ser determinada pela mensuracdo simultdnea do desempenho
neste teste e também de um critério de medida ja conhecido; sendo, entéo,
avaliado pela relacdo entre os valores obtidos (Rechichi et al., 2000;
Impellizzeri and Marcora, 2009). Hopkins (2000) afirma que a andlise da
validade é complexa, devido a inevitavel presenca do erro de medida. A
mensuracdao do erro de medida permite que o avaliador diferencie o que é
mudanca real do desempenho daquela associada a possiveis erros de medida
ou a variacao biolégica (Rechichi et al., 2000).

Finalmente, depois de atendidos os critérios de comprovacdo da
validade de um teste, é importante coloca-lo a prova quanto sua capacidade de
resposta externa (external responsiveness). Essa capacidade significa que a
melhora de rendimento em alguma variavel do constructo do desempenho
(variavel fisiolégica que se relaciona com o desempenho, por exemplo) deveria

se associar com mudancas proporcionais de desempenho no teste elaborado

29



Revisao de Literatura

(Impellizzeri and Marcora, 2009). Essa validade longitudinal, também chamada
de capacidade de resposta externa, indica a habilidade de o teste aferir
diferencas em relacdo a medida de referéncia ao longo de um tempo e
associar-se a mudancas no construto indicado como responsavel pelo bom

desempenho (Epstein, 2000; Husted et al., 2000).

1.3.2. Critérios de Confiabilidade de uma Medida

A confiabilidade ou fidedignidade € assegurada quando o teste é
capaz de reproduzir medidas semelhantes em diferentes ocasifes (Pitanga,
2007), quando da auséncia proposital de intervencao (Currell and Jeukendrup,
2008). Refere-se a reprodutibilidade dos valores de uma medida testada em
momentos repetidos para os mesmos individuos (Hopkins, 2000). Diz respeito
a consisténcia de repeticdo de uma medida (Thomas and Nelson, 2007). A
confiabilidade é medida pela variacdo dos resultados de um protocolo (Currell
and Jeukendrup, 2008; Impellizzeri and Marcora, 2009) e segundo Atkinson
and Nevill (1998) deveria ser o primeiro critério a ser julgado quando da
elaboracdo de um protocolo de avaliacdo. Finalmente, segundo Weir (2005), a
confiabilidade é garantida quando existe consisténcia em um teste ou medida.
Em estudos desta natureza o objetivo € realizar um teste repetidas vezes para
certa quantidade de individuos (Hopkins, 2000). A confiabilidade de uma
medida pode ser de natureza relativa (concordancia intra-individuos) ou
absoluta (concordancia da medida dos sujeitos) (Atkinson and Nevill, 1998) e
esta diferenca deve ser levada em consideracdo na apresentacdo dos dados

de confiabilidade de uma medida (Impellizzeri and Marcora, 2009).
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Na realizacdo de qualquer teste é comum a existéncia dos erros de
medida. Estes erros podem dever-se a variabilidade biolégica do sujeito, do
instrumento utilizado, do erro do avaliador e na conducdo do proprio teste
(Hopkins, 2000; Weir, 2005). Assim, na verdade, o resultado obtido por um
individuo em qualquer teste, ndo € seu desempenho real, pois este resultado
sofre a influéncia dos possiveis erros mencionados anteriormente (Weir, 2005).
A literatura apresenta a existéncia do erro sistematico e do erro aleatorio que
refletirdo o erro total de medida (Atkinson and Nevill, 1998). O erro sisteméatico
considera tanto o erro constante como o erro de viés. Entretanto, enquanto o
erro constante afeta todos os resultados de forma igual, o erro de viés exerce
influencia de forma diferenciada nos escores obtidos. O erro aleatorio ocorre
por fatores como sorte, estado de alerta, atencdo no teste e variacbes
biolégicas, por exemplo (Weir, 2005). De qualquer forma, os dois tipos de erros
podem comprometer o resultado final, melhorando-o ou piorando-o (Weir,
2005).

Os erros de medidas sdo comuns em medidas intervalares,
entretanto, deve-se julgar a quantidade de erro aceitavel para o protocolo de
medida elaborado por meio de testes de confiabilidade (Atkinson and Neuvill,
1998). Hopkins (2000) destaca que, apesar de comumente referir-se a
confiabilidade do teste (ou instrumento), o que na verdade deve ser
comprovada € a confiabilidade da medida obtida por meio do teste. Termos
comumente utilizados com o mesmo propdsito na literatura sdo repetibilidade

(repeatability), reprodutibilidade (reproducibility), consisténcia (consistency),
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concordancia (agreement e concordance) e estabilidade (stability) (Atkinson

and Nevill, 1998; Hopkins, 2000).

1.3.3. Critérios de Sensibilidade de uma Medida

A sensibilidade de uma medida é garantida quando se podem
detectar pequenas, mas importantes mudancas no desempenho ao longo de
um tempo. E uma medida importante porque, por vezes, a diferenca entre o
primeiro e o segundo colocado em um evento esportivo pode ser menor que
1%. Dessa forma, o teste deve ser capaz de indicar pequenas diferencas de
desempenho (Currell and Jeukendrup, 2008). Assim, propostas de se
comprovar a sensibilidade utilizando atletas de diferentes niveis de rendimento
também podem ser empregadas, pois € de se esperar, comumente, diferenca
de desempenho (Mujika et al.,, 2006). Em medidas clinicas a sensibilidade &
associada a responsividade (responsiveness) interna da medida (Impellizzeri
and Marcora, 2009). Essa responsividade classifica-se como externa e interna.
A responsividade externa é tratada como validade longitudinal. A
responsividade interna associa-se a sensibilidade, ou seja, a habilidade ou
capacidade de se mensurar mudancas na medida ao longo de um tempo

(Epstein, 2000; Husted et al., 2000).
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2.1. The reliability of a functional agility test for water
polo.
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2.1.1. Introduction

Water polo is a sport that involves acyclic movements and complex
motor coordination (Kos et al., 2010; Lozovina et al., 2010). Movements that are
close to the goal and independent of the player's position are activities of
greater intensity, such as blocking, ball disputes, direct contact with the
opponent and explosive actions that normally last between 1.5 and 6.3 s (Tan
et al.,, 2009). In spite of the importance of movements near the goal during
actions of attack and defense, the majority of functional agility studies focus on
the physical fithess of the player when displacing horizontally (Rechichi et al.,
2000; Rechichi et al., 2005; Mujika et al., 2006; Tan et al., 2010). These quick
horizontal displacements are more frequent in counter-attack activities,
especially when there is a large difference in the team’s performance. However,
when the two teams are technically and tactically well-matched, the greatest
activity occurs close to the goal (Lupo et al., 2010; Lupo et al., 2011).

When the athletes are positioned close to the goal they need to change
their body from a horizontal to a vertical position, in various directions and
different planes and therefore require agility. The ball is disputed with the
opponent and a set of rapid rotational movements and positions are taken with
the objective to execute determined defensive or offensive tactics (Smith, 1998;
Tan et al., 2009; Lupo et al., 2010; Lupo et al., 2011). These moderate to high
intensity agile actions can occupy up to 50% of the game time (Smith, 1998).
However, currently there is no functional agility test that assesses these
movements in water polo. Thus, it is necessary to construct a test to evaluate

the specific agility of players that, when combined with their physical motor
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abilities (Sheppard and Young, 2006; Sheppard et al., 2006; Currell and
Jeukendrup, 2008; Veale et al., 2010; Young and Willey, 2010) represents the
specific requirements of the sport (Tan et al., 2009).

Sheppard and Young (2006) and Young et al. (2002) define agility as
the capacity of an athlete to rapidly change speed or direction in response to a
stimulus. Agility is an important quality in team sport games and quick decision-
making is an important factor in agility performance. Therefore, the player’s
perception abilities can influence performance and should be considered during
the assessment (Sheppard and Young, 2006; Young and Willey, 2010). Agility
tests normally evaluate the capacity of the athlete to move quickly in one
direction. However, recent studies have highlighted the importance of an
evaluation of a combined set of cognitive and physical components (Sheppard
and Young, 2006). As such, besides the athlete having to quickly change
direction, this action would have to be in response to an unexpected situation
occurring during the test (Sheppard and Young, 2006; Veale et al., 2010; Young
and Willey, 2010).

Optimum performance depends on strength, power, technique,
cognitive capacity, and overall vision of the surroundings, alertness and
anticipation (Young et al., 2002). The measurement of performance is one of
the most important measures in sport science. However, some factors can
influence these measurements so that they do not represent the athlete’s true
performance (Atkinson and Nevill, 1998; Bland and Altman, 1999).
Consequently, measurement reliability is a top priority when designing and

executing a test (Atkinson and Nevill, 1998). Reliability refers to consistency in
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the reproduction of the measurements. This indicates that the test is able to
reproduce similar measurements under different circumstances or that
measurements can still be evaluated when there is a deliberate absence of an
intervention that generates a change (Currell and Jeukendrup, 2008).

Taking into consideration the above requirements, the objective of this
paper was to present the results of a preliminary study aimed to test the
reliability of a functional test for agility performance (FTAP) for youth water polo

players.

2.1.2. Material and Methods

2.1.2.1. Participants

Fifteen youth, male competitive water polo players with a minimum of 2
years’ experience and with different ability levels were evaluated. Their ability
levels varied in accordance with their expertise and tactical position. The
average age of the athletes was 16.3 £+ 1.8 years. The project for this study was
approved by the Ethic Committee under the number of 70263/2012 and in

accordance with the Declaration of Helsinki.

2.1.2.2. Measures

To evaluate the specific agility of the players the authors designed a
Functional Test for Agility Performance (FTAP). The test is characterized by its
open nature (Sheppard and Young, 2006; Veale et al., 2010; Young and Willey,
2010), since the athlete does not have prior knowledge of the direction of his
displacement thus ensuring the randomness of movements generated by the

passes made by another player. The test presents the subjects with high-
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intensity dislocation of short duration, similar to the situations indicated by Tan

et al. (2009). The FTAP’s scheme is presented in Figure 2.

Figure 2: Schematic representation of the Functional Test for Agility Performance (FTAP)
proposed to evaluate water polo players

The evaluations were performed in a 3-meter-sided square area
marked with PVC pipes of 0.02 m thickness. Adequate buoyancy was
guaranteed by the fixation of the PVC pipes to floating material. At each corner
of the square flexible floating arches of 0.80 m were placed, attached by a pipe;
they were responsible for keeping the ball in the desired area. The arches were
fixed to the PVC pipes with a hook-and-loop fastener. The evaluation area was
kept in place with the use of a cord tied to the pool’s lane markers. The distance
between the evaluation area and the person evaluating the athlete did not

exceed 5 m.
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2.1.2.3. Procedures

The athletes were instructed as a group regarding the test procedure.
Following this, two FTAP familiarization repetitions were permitted. This was the
same for both the athlete being tested and the other players responsible for the
passes. Doubts or queries raised by the subjects were addressed, ensuring that
all subjects understood the procedure before actual testing.

The FTAP testing occurred between 3:00 and 5:00 p.m.. The
participants had been advised not to exercise in the morning and two hours
before testing time. A midday meal was to be eaten at least 90 minutes before
the commencement of the test. There was a standardized warm-up consisting
of dry-land stretching and dynamic articular mobility exercises including 200 m
free style swim alternating front and back strokes and various kick styles, 4 x
100 m front crawl swims with no-push turns every 25 m, starting every 110
seconds and 4 x 25 m (12.5 m sprint, 12.5 m recovery), starting every 50 s. Due
to the testing conditions, evaluations were conducted individually for each
subject and the warm-ups organized in such a way as to ensure that the test
was performed no more than 5 minutes following the warm-up.

The player being tested was within the FTAP square, at one of its
extremities and had one hand on a ball that was floating in the arch near him.
This was considered the start (Picture 1a). Another four players were positioned
outside each of the four FTAP square corners with one ball in each arch
(Picture la and Figure 1; in Figure 1, numbers 1-4 represent the 4 balls and
their respective arch and athletes). The player next to the subject being tested

(arch 1) had a fifth ball in his hand (Figure 1; circle with letter B; Picture 1a).
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When this player perceived that the tested player had removed his hand from
the ball, thus beginning a fast displacement to the center of the square, he
threw the ball immediately to the player at the opposite extremity (Picture 1b
and Figure 1; in Figure 1b, the player in arch 1 passed the ball to the player at
arch 2). Upon receiving the ball, this player (arch 2) then passed the ball to one
of the players at his side (arch 2 player can pass the ball to a player at either
arch 3 or 4; Picture 1c; the player in arch 2 passed the ball to the player at arch
4) without indicating the intended direction or exercising movements that may
trick the tested player. When this movement occurred, the player being tested
should move as quickly as possible to where the ball had been passed and
remove a ball that was floating in the arch using any part of his body (Picture 1c
and 1d). The player who received the ball (arch 3 or 4) should then pass it once
again (the player at arch 3 or 4 can only pass the ball to the players at arch 1 or
2, not to each other; Picture 1d; the player in arch 4 passed the ball to the

player at arch 1). The test was then completed.

40



Estudos Realizados

Picture 1: Functional Test for Agility Performance (FTAP) to evaluate water polo players

1a) Start of the test - the player being tested is within the FTAP square and has one hand on a
ball.

1b) First pass — tested player moves to the center of square.

1c) Second pass - tested player moves where the ball has been passed and removes a ball that
is floating in the arch.

1d) Third pass — tested player moves where the ball has been passed again and removes a ball
that is floating in the arch. The test is then completed.

It is important to note that the tested player does not know in advance
to whom the ball will be passed. In addition, the four other players and the
destination of the passes are randomly chosen, being different for each of the
repetitions. The tests were repeated three times for each individual from a
randomly determined list according to that proposed by Hopkins (2000). For this
test, a three-minute rest interval was allowed between repetitions. If any factor
occurred that may have hindered the performance of a normal test (tested
player’s displacement error or wrong pass, for example), the procedure for the

same tested player was performed after the next athlete in line was tested.
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Time was manually measured in seconds using two sport chronometers
(Professional Stopwatch with USB — model JS-9006P) by two experienced
water polo coaches, named evaluator A and B. The evaluators were informed of
the FTAP procedures and together with the athletes, were familiarized with the
test. The evaluator began timing the test from the moment the tested player
removed his hand from the ball in arch 1. Timing stopped when the tested
player removed the second ball from the arch (Picture 1d), giving the total time
for the test. To avoid interference in the test performance, the athletes did not

receive any information about the time results until the end of the test.

2.1.2.4. Statistical Analysis

The descriptive statistics included the average values for maximum and
minimum times, standard deviation (SD), and coefficient of variance. The
normality of all the measurements was achieved using the Shapiro Wilk test. An
ANOVA for repeated movements in a mixed 3x2 model (repetition x evaluator)
was used to test the influence of factors (evaluator, repetition and interaction
between evaluator and repetition) on the results. The Mauchly test was used to
test the sphericity assumption for the evaluator effect, the repetition and the
evaluator x repetition interaction. In all cases, an alpha < 0.05 was considered
statistically significant.

Measurement variation quantification from evaluators A and B followed
that previously proposed by Bland and Altman (1999). The average
measurements between the evaluators for the three repetitions were then
considered (Bland and Altman, 1999). The 95% limit of agreement (LOA) was

calculated by summing up the difference between the averages from evaluators
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A and B (d) with a product of + 1.96 multiplied by the SD of the difference
between the averages of evaluators A and B (SD) (thus, LOA =d + 1.96*SD).

The procedures used to calculate the intraclass correlation coefficient
(ICC) took into consideration the studies of Shrout and Fleiss (1979), McGraw
and Wong (1996) and Weir (2005). A two-way random model of the absolute
confidence type was utilized. ICC was calculated between each of the
repetitions registered by the evaluators A and B (15t vs. 18t 2nd ys 2nd: 3rd yg, 31d),
Simultaneously, calculations were performed for only those repetitions reported
by evaluator A; then only for those from evaluator B; and finally for the average
of the values from evaluator A and B. It had previously been advised that the
ICC should be greater than 0.9, however, such reports also indicate that the
ICC value should be interpreted in accordance with the nature of the designed
test (Atkinson and Nevill, 1998).

The standard error of measurements (SEM) represents a variation
among individuals and is expressed by the square root of the average quadratic
error of two-way ANOVA for repeated measurements (Eliasziw et al., 1994;
Atkinson and Nevill, 1998). The smaller the SEM, the greater the reliability of
the measurement (Atkinson and Nevill, 1998). The statistics were treated by

IBM-SPSS version 20 software.

2.1.3. Results

The average coefficient variation (CV) of the measurements,
considering each individual, from evaluator A was 6.97%, and from evaluator B,

6.20%. Considering each repetition, this value was 9.25% from both evaluators.
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The CV for each measurement from the evaluators is shown in Table 1,

together with data from the descriptive statistics.

Table 1: Results of the descriptive measurements of the repetitions during FTAP as registered
by evaluators A and B for each repetition

Evaluator A Evaluator B
Measure  — 2nd 31 Total e ond 31 Total
Average  4.73  4.84 4.72 4.76 4.75 4.75 4.62 471
sd 051 044 0.37 0.44 0.55 0.35 0.41 0.44
% 026  0.20 0.14 0.20 0.30 0.12 0.17 0.20
cv 1072 9.13 7.88 925 1153  7.38 8.84 9.25

Average, standard deviation (sd), variance (S?) and coefficient of variation (CV)

There were no significant differences between the repetitions that could
be explained by the effects of the evaluator, the ability of the players or fatigue.
As such, the results for the evaluators (F1,14 = 1.41; p = 0.25), the repetitions
(Fz2,28 = 0.47; p = 0.63) and the interaction between the evaluator and repetition
(Fz2, 28 = 1.13; p = 0.33) indicate that the time measured by the evaluators had
no influence on the results, regardless of the repetition performed.

The average difference (evaluator A minus evaluator B) was 0.054 s
and the SD was a difference of 0.17 s. The difference presented a normal
distribution (p = 0.50). Therefore, it could be expected that in 95% of the cases,
the difference between the measurements registered by the evaluators would
be between - 0.28 s (average — 1.9650) and 0.38 s (average + 1.9650), which
characterizes the 95% limit of agreement (LOA). These values represent an

amplitude for the value obtained of 0.66 s (Bland and Altman, 1999) (Figure 3).
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Figure 3: FTAP performance time: difference of time (evaluator A minus evaluator B) versus
average time measured by evaluators A and B with the 95% limit of agreement (sd = standard
deviation)

The intraclass correlation coefficient (ICC) for the analyzed moments is
shown in Table 2. The best ICC values were found between the 15t and the 3
repetitions registered by evaluators A and B (ICC = 0.87). The same can be
said about the average measurements obtained from the evaluators (ICC =

0.88).

Table 2: ICC results for different FTAP conditions

Conditions ICC 95% IC

15t A and B repetition 0.87 0.65-0.95

2" A and B repetition 0.67 0.27-0.87

39 A and B repetition 0.87 0.61-0.95

Evaluator A repetitions 0.26 -

Evaluator B repetitions 0.40 -

All A and B repetitions 0.40 0.19-0.66
Average A and B repetitions 0.85 0.61-0.94

45



Estudos Realizados

The standard error of measurements (SEM) varied between 0.13 s and
0.49 s, depending on the considered situation. The complete results are shown

in Table 3.

Table 3: Standard error of measurements (SEM) results under different FTAP conditions

Conditions SEM (s)
Between 1% A and B repetitions 0.19
Between 2" A and B repetitions 0.23
Between 3™ A and B repetitions 0.13
Between measures of A 0.38
Between measures of B 0.35
Between measures considering evaluators effect 0.21
Between measures considering repetitions effect 0.49
Between measures considering evaluators and repetitions effects 0.17

2.1.4. Discussion

The primary objective of the present study was to test the reliability of a
Functional Test for Agility Performance (FTAP) used to evaluate youth water
polo players. In relation to the experimental design used for this study, the
results indicate that whilst this test requires further adjustments to some
parameters, it meets the necessary criteria indicated in the literature (Eliasziw et
al., 1994; Atkinson and Nevill, 1998; Bland and Altman, 1999; Hopkins, 2000;
Bland and Altman, 2003; Weir, 2005). This is the first study addressing the
reliability of a FTAP for water polo. Whilst it is not possible to compare the
performance of these athletes with others, it is however believed that more
experienced players could most likely complete the test in fewer seconds. In the
same way, the individual CV could also be lower in more experienced players.

This study was performed with 15 youth water polo players, each with
ability levels in accordance with their expertise and tactical position. Reliability

studies for water polo (Mujika et al., 2006; Platanou, 2006; Tan et al., 2010)
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have used a number of players less or near to the sample size of this study. For
this type of research, however, it is recommended that a sample size of around
50 individuals should be used (Hopkins, 2000). Together with the relatively
small sample size, there was an attempt to present in the FTAP the condition of
uncertainty that naturally occurs in a competitive game, which has yet to be
reported in the literature. These characteristics of uncertainty involved, as
observed in the results, an increased chance for variation in the results of test-
retest values but not in the time measured by different evaluators of the same
repetition. Therefore, these two factors may hinder the homogeneity of the
group’s performance, which is not recommended (Alricsson et al., 2001). Whilst
there was no significant difference in the measurements, these uncertainties
none-the-less resulted in an increase in variation in the results.

The average CV for the measurements for each individual taken by
evaluators A and B was around 6%. According to existing literature, an
acceptable value is under 10% (Atkinson and Nevill, 1998). Individually, some
of the athletes in the current study presented a high CV (> 8%), thus influencing
the average CV. As previously mentioned, this is one of the characteristics that
cannot be predicted and one that affects the performance of athletes with lesser
capability. In practical terms, a CV of 6% for an average time of 4.70 s
represents a variation of 0.28 s and the variation observed in the current study
was similar to those reported by Alricsson et al. (2001) although the time for that
test was approximately 10 s. Another difference was that Alricsson et al. (2001)

evaluated velocity and agility in closed tests.
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The SEM and the ICC values present a different interpretation in
accordance with the situation in which they were calculated. The most generic
understanding of these results however, indicate that in all moments that
consider the effect of repetition, the SEM and ICC were the worst. A
comparison between the measures obtained by the evaluators for each
repetition separately presented an adequate ICC (with the exception of the
second repetition which presented a lower ICC). The same occurred for the
SEM, with a difference between the evaluators of less than 0.20 s. However,
when the repetition effect considered to obtain these measurements was less
than expected, the SEM was approximately 0.40 s. Once more, the influence of
non-systematic variation was noticeable, as represented by the repetition effect
(variability of the results among repetitions).

The Bland-Altman graphic analysis provides a better vision of the
agreement between the evaluators to obtain the measurements (Bland and
Altman, 1999). When the time measured by the two evaluators is compared, it
is expected that the average difference between the two measurements will be
zero, indicating the absence of a difference (Bland and Altman, 1999). However,
this is a technical concept and in truth, the least possible difference is expected.
In the present study, this value was around 0.05 s and the maximum difference
predicted between the measurements from the two evaluators for the same
individual, a little more than 0.5 s (LOA: — 0.28 to + 0.38). The quality of these
values depends on a careful interpretation of the results and what is being
treated (Bland and Altman, 1999; Bland and Altman, 2003). Therefore, for the

proposed FTAP, it was considered acceptable that there would be a maximum
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difference of around 0.5 s between the two evaluators in the evaluation of the
same individual. It is worth mentioning that in the majority of cases, in water
polo teams, there is only one evaluator present who is responsible for this task.

There was no significant effect of the action of the evaluators on the
measurement of the repetitions or the interaction between the two evaluators
for the times obtained in the FTAP. This indicates that there was no effect
(including fatigue) that modified or affected the measurements obtained by the
two evaluators during the repetitions. It must be noted however that the value of
the F ratio is a variable explained by the ratio between systematic and non-
systematic variations. The systematic variation is explained by the model and
takes into consideration the influence of the experimental effect. The non-
systematic variation indicates the influence of extraneous factors. The greater
the influence of the non-systematic variation (compared to the systematic
variation and represented by an F value below one), the less chance of finding
a significant difference between the measurements. Thus, the repetition effect
in the present study (F = 0.47) indicates a greater non-systematic variation
influence on this factor (Hopkins, 2000; Field, 2009).

In the present study, the following criteria were considered non-
systematic variation effects: (1) the attention of the evaluator in measuring the
time; (2) understanding of the test of all involved subjects; (3) the sports ability
of the tested player; (4) the influence of the athlete who passed the ball and the
response of the tested player to it; (5) the correct utilization of the arm that
removed the ball from the first floating arch, facilitating the following

movements; and (6) the natural improbability of the test, as it has the
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characteristics of being an open test — similar to that of a real game, whereby
the athlete’s behavior is unpredictable. For optimal reliability, however,
repetition is of extreme importance as it generates similar measurements in the
test-retesting of the athlete. A way in which to ensure this similarity is to
guarantee that every participant is familiar with the necessary number of
repetitions required to achieve this. Even though the test in the current study
was thoroughly and suitably explained and more familiarization repetitions were
performed (2 vs. 1) when compared with the experimental design applied in
previous studies (Rechichi et al., 2000; Mujika et al., 2006; Platanou, 2006; Tan
et al., 2010), it is believed that due to the nature of the variability and
unforeseeable behavior during the FTAP, this number could be higher.

Studies such as that of Moir et al. (2004) ruled out the need to
familiarize tested subjects as the participants would then know in advance the
actions that would be executed. However, these actions are far from the reality
encountered in competitive games and serve more to evaluate the physical
performance of the player (Sheppard and Young, 2006; Sheppard et al., 2006;
Currell and Jeukendrup, 2008). Team games are characterized by their
complexity, and consequently by their difficulty to measure the player's
performance (Currell and Jeukendrup, 2008).

As a result of the previously explained factors, it is believed that an
increase in the number of familiarizing repetitions was a limitation of this study
in that it may have diminished the performance variability of the individual in the
test-retest and improved the competency of those participating in the FTAP

procedure (the athlete being tested, the evaluator, and the athletes performing
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the passes). The fact that a manual chronometer was used for the FTAP
measurements could also have some effect on the test results. However, this
procedure was conducted by two evaluators for all repetitions and no significant
difference was found. Hence, it is regarded that because the greater variation
was found between the repetitions and not between the evaluators, the
evaluators were sufficiently familiar with the test procedures and concentrated
their efforts on obtaining precise measurements for the repetitions.

Similar to the present study, Alricsson et al. (2001) used a manual
chronometer for marking time and admitted that this variable could have
possibly affected the measurements, even though the reliability criteria had
been satisfied. This indicates that there is a need to stabilize the measurements
with the aid of electronic timers. At the same time however, it is believed that as
this test is performed in water, the aforementioned initiative would make the
FTAP procedure too expensive and would consequently not be frequently
implemented by competitive teams. The challenge, then, is to find adjustments
that match the reliability criteria but maintain the simplicity and practicability of
the test. As pointed out by Atkinson (2002), athletes benefit from measured
values and not from hypothetical notions. It is vital to determine the
mechanisms that caused an undesirable effect during the measurement so that
the obstacles can be overcome.

It can be concluded that the Functional Test for Agility Performance
(FTAP) for young water polo players reported in the current study, presented
good reliability between the evaluators for the criteria under consideration within

the experimental design for the test-retest procedure. It is believed that some
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adjustments regarding sample size, performance homogeneity of the athletes,
and improved familiarization of the test procedures by those involved are
required. These adjustments would ensure less variation in the performance
measurements of the repetitions, and consequently improvement of the

reliability indexes.
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2.2.1. Introduction

In team sports, an athlete’s speed and agility are some of the most
important motor capacities assessed (Alricsson et al., 2001; Sheppard and
Young, 2006; Lockie et al., 2013). However, it is important to know the
specificity of the test used for evaluation of capabilities (Uljevic et al., 2014). In
water polo studies, researchers attempt to evaluate the athlete’s performance in
water during tasks with similar duration as those actions which occur in the
game (Mujika et al., 2006; Tan et al., 2010; Uljevic et al., 2014). However, these
proposed tests are concerned with conditioning capacities, disregarding the
importance of perceptual skills and decision-making. So, this can be considered
to be similar to closed skill tests. However, in team sports, athletes are
frequently required to make decisions quickly regarding their actions. Therefore,
real situations — specific necessity, in team sports are considered open skill
tasks (Falk et al., 2004; Jackson et al., 2006; Sheppard and Young, 2006).

Research in water polo has focused essentially on two methodologies:
(1) assessment of technical and physiological profiles, and horizontal swimming
skills, and (2) game analyses. In the first case there are studies evaluating
repeated or intermittent swimming (Rechichi et al., 2000; Mujika et al., 2006;
Tan et al., 2010), throwing velocity (Royal et al., 2006; McCluskey et al., 2010),
precision of pass (Uljevic et al., 2014), strength (Uljevic et al., 2014) and jump
height (Platanou, 2006; McCluskey et al., 2010). The second case involves
video analysis of technical and tactical markers during games (Lupo et al.,
2010; Lupo et al.,, 2011; Tucher et al.,, 2014). In both cases, studies have

changed from single analyses to more complex interaction data. The objective
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is to improve the knowledge about the interactions which occur in assessment
and in actual games.

From these recent studies in team sports, the importance of decision-
making and anticipation skills to perform technical and tactical tasks correctly
and to differentiate players based on skills levels has become evident (Falk et
al., 2004; Moir et al., 2004; Sheppard and Young, 2006). Uljevic et al. (2014)
recently found that combined-capacity tests discriminate qualitative groups of
junior water polo players more effectively than single-capacity tests. However,
the authors were still concerned only with physiological capacities. Furthermore,
as the literature highlights (Lupo et al., 2010; Lupo et al., 2011), teams which
are technically and tactically well-matched perform more actions next to the
goal in the vertical position, in various directions and different planes. To assess
vertical and directional movement in accordance with decision making, only one
study has been published (Tucher et al., 2014). In this study, the reliability was
tested using only fifteen novice water polo players who, after two familiarization
trials, performed the test three times. Despite the recommendation of using an
adequate sample size (~50), studies in the literature have used inadequate
sample sizes to properly power these types of studies to measure reliability
(Hopkins, 2000). To our knowledge, the present study is the first to assess the
reliability of a quick decision-making test in skilled water polo players. Therefore,
the aim of this study was to assess the reliability of the FTAP in skilled water
polo players in accordance with studies in the literature (Hopkins, 2000; Falk et
al., 2004; Impellizzeri and Marcora, 2009). FTAP, if reliability is confirmed, might

facilitate in selective processes, provide information about the actual physical
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condition of an athlete and may also be used for measuring the effect of training

in a specific quick decision-making performance test.

2.2.2. Methods

The Ethics Committee of the Federal University of Rio Grande do Sul
approved the methods and procedures and the study was conducted in
accordance with the Declaration of Helsinki. Forty-two male water polo players
(37 perimeter players, 3 center players and 2 goalkeepers; 17.8 + 3.2 years
age; 178.3 = 7.2 cm of body height) actively participating in training and
competitions in three teams, with at least 5 years of water polo training (7.0
2.8 years), volunteered for this study. The players were at the national or
international level and they were involved in five training sessions (90-min each)
per week (mean 5.8 = 1.7 sessions per week).

To evaluate the agility of the players in a quick decision-making test, the
FTAP (FTAP) was used as previously described in Tucher et al. (2014). During
the FTAP, passes from other players dictated the movement of the tested
athlete.

All athletes and evaluators were instructed together regarding the test
procedures and performed five FTAP familiarization trials. The familiarization
trials are important to (1) athletes being tested, (2) to the players responsible for
the passes and (3) to evaluators. The evaluators were the same in all testing
days. Any queries were addressed ensuring that all participants understood the
procedures before testing.

One day after the familiarization session, FTAP was performed. Testing

occurred between 18:30 and 20:30 in different days maintaining the same test
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structure. Participants were instructed to refrain from exercise in the morning of
the testing session. There was a standardized warm-up consisting of dry-land
stretching and dynamic joint mobility exercises; 200-m free-swim alternating
front and back strokes and various kick styles; 4 x 100-m front-crawl swims with
no-push turns every 25-m, starting every 110 seconds; and 4 x 25-m (12.5-m
sprint, 12.5-m recovery), starting every 50 seconds. Due to the testing
conditions, evaluations were conducted individually and the warm-ups were
organized in a way to ensure that the test was performed no more than 5
minutes after the warm-up. The warm-up remained consistent across all testing
sessions.

The tested player was within the FTAP square (in one of its extremities)
and had one hand on an official water polo ball that was floating in the arch
nearby. This was considered the start (see Picture 2a, tested athlete was
touching the ball). Another four players were positioned outside each of the four
FTAP square corners with one ball in each arch (see Picture 2). The player next
to the tested athlete had a fifth ball in his hand (see Picture 2a). When this
player perceived that the tested player had removed his hand from the ball and
begins a fast movement towards the center of the square, he threw the ball
immediately to the player in the opposite direction (this movement is obligatory)
(see Picture 2b). Upon receiving the ball, this player then passed the ball to one
of the players at his side (See Picture 2c) without indicating the intended
direction in order to avoid any anticipation from the tested player. When this
movement occurred, the player being tested should have moved as quickly as

possible to where the ball has been passed and removed the ball floating in the
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arch using any part of his body (see Picture 2c and 2d). The player who
received the ball should then have passed it once again (See Picture 2c-2d).

The test was then completed.

Picture 2: FTAP to evaluate water polo players.

2a) Start of test - the player being tested was within the FTAP square and had one hand on a
ball.

2b) First pass — tested player moved to center of square.

2c) Second pass - tested player moved to where the ball has been passed and removed the ball
that was floating in the arch.

2d) Third pass — tested player moved to where the ball has been passed again and removed
the ball that was floating in the arch. The test was then completed.

The tested player did not know in advance to whom the ball would be
passed. In addition, the four other players and the destination of the passes
were randomly chosen between trials. The tests were repeated three times for
each individual and a minimum of three minutes of rest was allowed between

trials. If any unexpected factor occurred that could have hindered the
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performance of the test (tested player moved inappropriately or errors in pass,
for example), the procedure for the same tested player was performed after the
next athlete in line had been tested.

The total time to perform the test was manually measured in seconds
using two sport chronometers (Professional Stopwatch Vollo Concept — model
VL233, P. B. Yang Sport, China) by two experienced coaches, named
evaluators A and B. The evaluator began to record the testing time from the
moment when the tested player removed his hand from the ball (see Figure 1a).
Timing was stopped when the tested player removed the second ball from the
arch (see Figure 1d), defining the total time for the test. The final time obtained
by each evaluator for each athlete was recorded after the end of the test.

The normality of all measurements was assessed using the
Kolmogorov-Smirnov test. The mean, standard deviation (sd), and coefficient of
variance (CV) were calculated for within-trials and between-trials. The Mauchly
test was used to test the sphericity assumption for the evaluator effect, the trial
and the evaluator vs. trial interaction. An ANOVA for repeated measures in a
mixed 3 by 2 model (trial vs. evaluator) with Bonferroni’s post hoc was used to
test the influence of factors (evaluator, trial and interaction between evaluator
and trial) in the results. The test of within-athletes contrasts was used to
compare the independent variable. Effect sizes were obtained by contrasts
result, where F value is converted to r. An r = 0.50 represents a large effect size
(Field, 2009). In all cases, a < 0.05 was defined for significant differences

and/or interactions.

59



Estudos Realizados

The 95% limit of agreement (LOA) was calculated by summing up the
difference mean from evaluators A and B (d) with a product of + 1.96 by the SD
of the difference between the mean of evaluators A and B (sq) (thus, LOA=d %
1.96*SD). The procedures used to calculate the intraclass correlation coefficient
(ICC) was the two-way random model of the absolute agreement. ICC for mean
measures was considered since each athlete was assessed three times by two
independent evaluators (six results for each athlete). The standard error of
measurements (SEM) was obtained by the square root of the mean quadratic
error from the two-way ANOVA for repeated measurements (Eliasziw et al.,
1994; Atkinson and Nevill, 1998). All statistical modeling was performed using a

statistical package (IBM-SPSS, v. 20, Chicago, USA).

2.2.3. Results

Including the three trials for each evaluator, the forty-two athletes
completed the FTAP in 4.15 + 0.47 s (CV of 11.0%) (n = 252 trials). For all trials
of evaluator A, the results of the FTAP were 4.13 + 0.23 s (CV = 6%) and for
evaluator B, the values were 4.17 + 0.24 s (CV = 6%). The mean values for

each individual trial and each evaluator are shown in Table 4.

Table 4: Results of the FTAP presented as mean, standard deviation (sd), and coefficient of
variation (CV) for each individual trial and each evaluator.

Evaluator A Evaluator B
Mean (s) sd (s) CV (%) Mean (s) sd (s) CV (%)
Trial 1 4.15 0.51 12.0 4.20 0.49 12.0
Trial 2 4.12 0.35 8.0 4.21 0.52 12.0
Trial 3 4.13 0.44 11.0 4.10 0.50 12.0
Overall 4.13 0.43 10.3 4.17 0.50 12.0
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All data assumed normal distribution (p > 0.05). The hypothesis of
sphericity in distribution was confirmed for the effect of trial (x3(2) = 0.63, p =
0.72) and interaction trial-evaluator (x?(2) = 0.013, p = 0.99). No differences
were found within-athletes for (1) each trial (F(2, 82) = 0.68, p = 0.50), for (2)
evaluator (F(1, 41) = 0.63, p = 0.43) or for (3) the interaction trial-evaluator (F(2,
82) = 1.29; p = 0.28). The test of within-athletes contrasts showed trial 1 (F(1,
41) = 1.27, r = 0.17) and trial 2 (F(1, 41) = 0.91, r = 0,14) were not significantly
higher compared to trial 3. The same was found between evaluators (F(1, 41) =
0,63, r = 0.10) and trial-evaluator interaction when trial 1 and trial 3 for both
evaluator (F(1, 41) = 0.94, r = 0.15), and trial 2 and trial 3 for both evaluator (F(1,
41) = 2.50, r = 0.24) were considered. In all cases the effect sizes were
considered small (Field, 2009).

The mean difference between evaluator A and evaluator B was — 0.04 +
0.31 s. The difference presented a normal distribution (p = 0.16). Therefore, it
could be expected that, in 95% of the cases, the difference between
measurements registered by the evaluators would be between - 0.64 s and 0.56
s (range of 1.20 s), which characterizes the 95% limit of agreement (LOA) and
are presented in Figure 4. These values represent an amplitude for the value

obtained of 1.20 s (Bland and Altman, 1999).
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Figure 4: FTAP time shown as the difference in time (evaluator A vs. evaluator B) and the
mean time measured by evaluators A and B with 95% limits of agreement (sd = standard
deviation).

ICC was 0.87 (95% IC = 0.80-0.92) for p < 0.01. The SEM found for trial
effect was 0.35 s, for evaluator was 0.38 s and for interaction trial-evaluator was

0.24 s.

2.2.4. Discussion

The aim of the present study was to assess the reliability of the FTAP in
water polo players in accordance with previously described methods in the
literature. To our knowledge, the present study is the first to assess the
reliability of a quick decision-making test in skilled water polo players. Although
there are tests to evaluate water polo players, they do not represent open skill
tests linked to team sports performance. In FTAP the athlete should move as

quickly as possible in a 3-m square in accordance to the random pass made by
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another player. FTAP showed high reliability in quick decision-making in this
group of skilled water polo players assessed as described in the literature
(Hopkins, 2000; Falk et al., 2004; Impellizzeri and Marcora, 2009).

No significant differences among any of the three trials or evaluators
were found in the present study. This result indicates there was no learning
effect regarding those measures. The FTAP contains some characteristics of
unpredictability, which may increase variability, but results showed appropriate
values of ICC — near other tests with closed skill characteristics (Moir et al.,
2004; Uljevic et al., 2013). In the same manner, despite the acceptable CV (=
6%) (Atkinson and Nevill, 1998), others studies showed lower values for
measurement error. Moir et al. (2004) found values of CV near 1.9-2.6% and
Uljevic et al. (2013) near 2.0-9.0%. The higher CV observed for the FTAP in the
present study are likely to be due to the shorter duration (Hopkins et al., 2001)
and to the open skill characteristics used in the study (i.e. increasing variability).
In a previous study (Lockie et al., 2013), the reliability of 20-m sprint tests (0-5,
0-10, 0-20 m intervals) was evaluated. It was shown that the shorter the
distance, the greater the CV (5.1% for 0-5m vs. 1.9% for 0-20 m). It has been
proposed that power tests of longer duration have lower within-athlete variation
because the random error associated with variance in limb movements are
cancelled by the larger numbers of repetitions (Hopkins et al., 2001). Moreover,
it is important to indicate that movements in water are different compared to
those “on dry land”. As the drag in water is high, any wrong interpretation of the
scene by the athlete could impair the next movement (Jackson et al., 2006;

Uljevic et al., 2013).
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The number of familiarization trials was higher than that used in a
preliminary FTAP study (5 vs. 2) (Tucher et al., 2014). A greater number of
familiarization trials was conducted to avoid potential learning effects, but to
decrease variability and to increase ICC values. The ICC results in the present
study support the importance of familiarization trials in FTAP. In FTAP,
familiarization allows athletes to practice various possibilities for movements
that can be employed in the testing trials. Moir et al. (2004) evaluated the
influence of familiarization on the reliability of vertical jump and acceleration
sprinting (running) performance in physically active men. They concluded that
reliability could be assessed without the need to perform familiarization
sessions. It is important to state that vertical jump and running sprint are familiar
tasks to healthy active individuals. Even in some water polo tests, familiarization
may not be necessary (Uljevic et al., 2013; Uljevic et al., 2014). Therefore,
motor skills required, experience of the athlete and the nature of the test should
be considered to evaluate the need for familiarization trials (Moir et al., 2004).
However, it is emphasized that familiarization is important in tests such as the
FTAP, where perceptual and decision-making tasks are important.

In the present study, more athletes were evaluated (approximately 50,
as recommended by Hopkins (2000) compared to other study conducted to
evaluate FTAP (Tucher et al., 2014) and other studies evaluating reliability in
sports tests (Rechichi et al.,, 2000; Mujika et al., 2006; Platanou, 2006). In
addition to the increased number of assessed athletes, his investigation
evaluated skilled male water polo players. In comparison to another FTAP study

(Tucher et al., 2014) which involved players with a minimum of 2 years of
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experience and with different skill levels, lower mean time to complete the FTAP
were found (4.15 s vs. 4.73 s) and close CV (6%)

However, in the present study, values of LOA and SEM were higher.
However, for trial effect, the SEM was lower. This represents greater
consistency in the performance of skilled athletes compared with novices.
Although no significant differences between-evaluators were observed, LOA
ranged from 1.20 s and SEM was 0.20-0.40 s (for trial effect was 0.35 s, for
evaluator was 0.38 s and for interaction trial-evaluator was 0.24 s). Considering
the presented values of LOA and SEM, it is proposed that the mean time of the
three trials performed by an athlete can be considered as the reference of
performance in FTAP. This mean value should be used in training for
comparison of performance (between and within-athletes) or in comparison to
other studies.

Findings from the present study provide opportunities for future
research. Comparisons between different athletes performance at different skill
levels could be conducted to assess sensitivity. In the same manner,
comparison between different players’ positions could be an avenue for future
research. On the other hand, comparisons between FTAP and similar tests
could be conducted to assess validity, but no open test for water polo players
was found in the literature. Finally, it is suggested that new tests for water polo
consider the necessity to assess perception and decision-making together with

physiological capabilities of players which occur in real game situations.
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2.2.5. Conclusions

The FTAP was shown to be a reliable quick decision-making test for
skilled water polo players. For optimal reliability of assessment it is important to
reduce measurement error with special attention to familiarization of athletes
and training of the evaluators in the test. New tests in water polo should
evaluate the capability of an athlete to make a decision and respond as quickly

as possible to specific situations that occur during the game.

2.2.6. Practical Implications

» Decision-making and anticipation are components of team sports.

+ Water polo athletes are generally assessed in closed skill test but emphasis
should be placed on evaluation of game intelligence.

+ The FTAP may be used as an alternative to assess agility and decision-

making capabilities in water polo players.
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2.3. Sensitivity and Validity of a Functional Test for
Agility Performance in Water Polo Players.

Guilherme Tucher, Flavio Anténio de Souza Castro, Antonio José Rocha Martins da Silva, Nuno
Domingos Garrido (2014). Sensitivity and Validity of a Functional Test for Agility Performance in
Water Polo Players. (Submitted)
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2.3.1. Introduction

Various tests have been used to assess the performance of water polo
players. Some of them are conducted on dry land (Aleksandrovi, Naumovski,
Radovanovi, Georgiev, & Popovski, 2007; Kos, Rynkiewicz, Zurek, Zabski, &
Rynkiewicz, 2010) and other in water. In general, they were developed to
assess sport-specific characteristics, and simulate actual situations
encountered in water polo (Uljevic, Spasic, & Sekulic, 2013). However, such
tests generally assess technical, physical, and physiological capabilities in
close-action situations. Anaerobic (Bampouras & Marrin, 2009) and aerobic
fitness (Mujika, McFadden, Hubbard, Royal, & Hahn, 2006; Rechichi, Dawson,
& Lawrence, 2000), vertical jump (Platanou, 2006; Uljevic et al., 2013),
swimming sprint (Uljevic, Esco, & Sekulic, 2014; Uljevic et al., 2013), ball-
throwing (Alcaraz et al., 2011; Ferragut et al., 2011; Uljevic et al., 2013) passing
precision (Uljevic et al., 2013; 2014) and the eggbeater kick (Uljevic et al., 2013;
2014) tests are examples of these close-action situations. Despite the
importance of cognitive function, anticipation, and decision making in team
sports (Sheppard & Young, 2006; Sheppard, Young, Doyle, Sheppard, &
Newton, 2006; Young & Willey, 2010), only the studies conducted by Falk, Lidor,
Lander, and Lang (2004) and Tucher, Castro, Garrido, and Silva (2014) have
involved the types of open-actions utilized in water polo.

Falk et al. (2004) assessed the quality of decisions made by water polo
players during games by using subjective coaching analyses as a reference (i.e.
anticipating on-going activities and making appropriate decisions), and found

that better athletes achieved higher scores. Thus, Falk et al. (2004) proposed
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that additional components of cognitive functions used in water polo should be
identified and tested in future studies (Falk et al., 2004). Moreover, they
suggested that an effective test should simultaneously assess the cognitive,
physical, and technical components of the game. The Functional Test for Agility
Performance (FTAP) is considered to be an open skill test (Tucher et al., 2014).
In the FTAP, the tested athlete needs to move as quickly as possible (physical
and technical skills) in a square area in response to a pass made by another
player (cognitive decision making). Therefore, to respond faster, the tested
athlete should pay attention to both the ball and movements of the other players
(opponents). We believe that skilled water polo players move significantly faster
and spend less time making decisions compared to novice players (Veale,
Pearce, & Carlson, 2010; Young & Willey, 2010).

Although one previous study (Tucher et al., 2014) tested the reliability of
the FTAP in assessing young players, additional evidence of the test’s
sensitivity and validity are required before it can be widely used by water polo
teams and players. One evaluation of sensitivity involves the ability of a test to
detect small changes in performance following a period of intervention training
(Bangsbo, laia, & Krustrup, 2008; Currell & Jeukendrup, 2008). For example,
Mujika et al. (2006) evaluated 18 water polo players who took the Water Polo
Intermittent Shuttle Test (WIST) 5 times throughout a season to track changes
in their levels of physical fithess. An assessment of validity measures how well
a test actually measures what it is designed to measure (Currell & Jeukendrup,
2008; Impellizzeri & Marcora, 2009) and the selected method depends on its

purpose and its applications (Impellizzeri & Marcora, 2009).
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In general lines, validity studies have examined the differences between
groups of players with different characteristics (Bangsbo et al., 2008;
Impellizzeri & Marcora, 2009) or correlating the performance on a test with a
criterion of measurement (Bangsbo et al., 2008; Zhu, 2000). But in this specific
case, Zhu (2000) suggest that when the method correlate with others we have
an convergent validity. In other hand, discriminant validity is evident when one
method should not correlate with other methods — because they are measuring
different traits. Mujika et al. (2006) compared the performance of different
standards of competition and playing positions players in WIST test. Again,
correlated WIST test results with individual match-fitness scores awarded by
coaches based on game performance (Mujika et al., 2006). Likewise, Rechichi
et al. (2000) correlated the performance of water polo players in the 10 m
multistage shuttle swim test (MSST) with VO2 max as assessed by a
swimming ergometer.

Our current study was conducted to evaluate the sensitivity and validity
of the Functional Test for Agility Performance (FTAP) as used for water polo
players. We evaluated sensitivity by comparing seasonal changes in
performance on the FTAP during two time periods (March-2013 and July-2014).
Validity was assessed by performing a relationship between the FTAP and
Sprint/Agility Test (Rechichi et al., 2000) and comparing the performance of
different levels of water polo players. We believe that the FTAP has good
sensitivity and validity. However, the FTAP is an open test and the Speed/Agility

Test is a closed test. Thus, these tests may not necessarily show good
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correlation. In this way, we presume the occurrence of discriminant validity (Zhu,

2000).

2.3.2. Methods

This study involved three phases of investigation: one phase to test for
sensitivity, and two phases to assess validity. We tested the sensitivity of the
FTAP by comparing athletic performance at two time periods (pre and post-test).
Validity was tested by assessing the relationship between performance on the
FTAP and Sprint/Agility Test (Rechichi et al., 2000). Although it is not the gold
standard agility test for water polo, results on the Sprint/Agility test can be
compared to results on the FTAP to provide a point of context. Validity was
assessed too by comparing performance on the FTPA using three different
standards of competition. Various groups of players were involved in different
phases of this investigation and all participation was voluntary. The study was
conducted in accordance with the Declaration of Helsinki, the Ethics Committee
of the University where the study was conducted approved the protocol, and the

consent was obtained from participants.

2.3.2.1. Participants

Study | — Seasonal Changes in Performance

Six junior elite players who had received silver medals at the 2014
UANA Junior Pan American Championship games participated in this
investigation. The athletes, all field players, were evaluated two times by the
same evaluator after a standardized warm-up period. The first FTAP was

performed during March-2013, and the second during July-2014. Between
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FTAP evaluations, the athletes participated in training exercises designed to
improve specific areas of fithess. No training was proposed to exclusively
improve performance on the FTAP.
Study Il — Relationship Between the FTAP and
Sprint/Agility Test
The same six players who participated in the Study | were assessed to
test the relationship between the FTAP and Sprint/Agility Test.

Study Il — Performance of Different Levels of Water
Polo Players

A total of 65 competitive male water polo players (mean age 18.1 = 4.3
years; range, 12-36 years) participated in this study. All participants were
athletes on one of three different water polo teams, and were assigned to one
of three groups (G1-3) based on their different levels of competition (ages). G1
included athletes aged 12 to 14 years (3.1 £ 1.4 years of training and 5.0 £ 1.0
sessions per week); G2 included athletes aged 15 to 17 years (4.8 £ 1.8 years
of training and 6.0 = 1.7 sessions per week); G3 included athletes aged > 18
years (11.1 £ 5.1 years of training and 6.4 + 2.6 sessions per week). The
frequency of exercising tactical functions and the competitive level of the

athletes are presented in Table 5.

Table 5: Frequency of Tactical Position and Skill Level of Athletes Assessed According Their
Groups.

Groups Tactical Position Competitive Level
G1 (n=8) 6 2 0 6 2
G3 (n=22) 15 5 2 15 7

P = perimeter; C = center; G = goalkeeper; N = national; | = international.
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2.3.2.2. Procedures

Study | — Seasonal Changes in Performance

Data was collected during two assessments. In the first assessment
(March-2013), the athletes received joint instruction as a single group regarding
the test procedure, and performed five FTAP familiarization trials. The evaluator
had been previously informed concerning the FTAP procedures, and together
with the athletes (tested and passed), was familiarized with the test. Any
queries were fully addressed to ensure that all participants understood the
procedures before testing. In the second assessment (July-2014), only 2-3
familiarization trials were performed because athletes had previous knowledge
concerning the test procedure. The same evaluator administered the test on the
two different days (pre and post).

Study Il — Relationship Between the FTAP and
Sprint/Agility Test

Data collected during the second assessment of FTAP sensitivity was
used as reference. The Sprint/Agility Test (Rechichi et al., 2000) was performed
after the FTAP.

Study Il = Performance of Different Levels of Water
Polo Players

Athletes on the same team were instructed as a group concerning the
test procedures. Due to limited access to the different players involved, 3-5
FTAP familiarization trials were performed. The same familiarization trails were
conducted for the athletes being tested, the players responsible for passing the
ball, and the evaluator. The FTAP was performed one day after the

familiarization session, and the same evaluator administered the test for all
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sessions. All queries were fully addressed to ensure that the participants

understood the procedures prior to testing.

The Functional Test for Agility Performance (FTAP)

The FTAP evaluates the agility of a water polo athlete (Tucher et al.,
2014). A player’s ability to anticipate, respond, focus attention, and make rapid
correct decisions is important for achieving good performance (Tucher et al.,
2014). These characteristics are essential because the tested athlete does not
have prior knowledge of the direction of their next displacement, which is
dictated by passes from other players. The FTAP’s scheme is presented in

Figure 5. Numbers B1-B4 depict 4 balls, and their respective arcs and athletes.

Figure 5: Schematic representation of the Functional Test for Agility Performance (FTAP)
proposed to evaluate water polo players in decision-making task.
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We assessed the performance of each athlete within a 3-meter-sided
square area, as previously proposed (Tucher et al., 2014). The tested player
was placed at one extremity within the FTAP square, and had one hand on an
official water polo ball that was floating in a nearby arch, which was considered
to be the starting point (Picture 3a). Four other players were positioned outside
each of the four FTAP square corners, with one ball in each arch (Figure 5, see
B1-B4; Picture 3a). The player next to the tested subject (arch B1) had a fifth
ball in his hand (see Figure 5; circle with letter B. See Picture 3a). When that
player perceived that the tested player had removed his hand from the ball and
made a rapid movement towards the center of the square, he immediately threw
the ball to the player located in the opposite corner (see Figure 5, the player in
arch B1 passed the ball to the player at arch B2, and Picture 3b. The direction
of this pass was obligatory). Upon receiving the ball, this player (arch B2) then
passed the ball to one of the players at his side without indicating the intended
direction in order to avoid any anticipation by the tested player (arch B2 player
can pass the ball to a player at either arch B3 or B4. See Picture 3d and 3e;
player in arch B2 passed the ball to the player at arch B4). When this movement
occurs, the player being tested should move as quickly as possible to where the
ball was passed and remove a ball that is floating in the arch using any part of
his body (see Picture 3d and 3e). The player who received the ball (arch B3 or
B4) should then pass it once again (players at arch B3 and B4 can only pass
the ball to the players at arch B1 and B2, but not to each other. See Picture 3e
and 3f; player in arch B4 passed the ball to the player at arch B1). The test is

then completed.
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It is important to note that the tested player does not know in advance
to whom the ball will be passed. In addition, the four other players and the
destination of the passes are randomly chosen, and are different for each trial.
The tests were repeated three times for each individual selected from a
randomly determined list. The mean value of the three test results was used as
the final result. For this test, a minimum of three minutes of rest was observed
between trials. If any unexpected factor occurred that could have hindered the
athlete’s performance on the test (e.g., tested player moved incorrectly or made
errors in passing) the same player repeated the process after the next athlete

on the list had been tested.
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Picture 3: The Functional Test for Agility Performance (FTAP) to evaluate water polo players.
3a) Start of test - the player being tested is within the FTAP square and has one hand on a ball.
3b and 3c) First pass — tested player moves to center of square.

3d and 3e) Second pass - tested player moves where the ball has been passed and removes a

ball that is floating in the arch.
3f) Third pass — tested player moves where the ball has been passed again and removes a ball

that is floating in the arch. The test is then completed.
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The total time taken to perform the test was manually recorded in
seconds by a single experienced coach, (named evaluator A) using a sport
chronometer (Professional Stopwatch Vollo Concept — model VL233, P. B.
Yang Sport, China). The evaluator began to record testing time from the
moment the tested player removed his hand from the ball in arch B1. Timing
was stopped when the tested player removed the second ball from the arch
(see Picture 3f).

The standardized warm-up consisted of dry-land stretching and
dynamic joint mobility exercises. The exercises included a 200-m free-swim with
alternating front and back strokes and various kick styles; four 100-m front-crawl
swims with no-push turns every 25 m, starting every 110 seconds, and four 25-
m swims (12.5-m sprint, 12.5-m recovery), starting every 50 s. Due to the
testing conditions, the evaluations were conducted individually, and the warm-
ups were organized to ensure that the test was performed < 5 minutes after the

warm-up. The same warm-up regimen was used for all testing sessions.

A Sprint/Agility Test

The Sprint/Agility test was used in the concurrent validity study. Each
player completed three trials of the Sprint/Agility Test (as described by Rechichi
et al. (2000)), and the best result was recorded. A minimum of three minutes of
rest was secured between trials. Each subject swam a 10 m distance as fast as
possible. Lane ropes were used to mark the boundaries of the test area. Each
player started the test with their head positioned on the lane rope (with body
posture selected by the player). He than swim to the opposite lane rope and

touched it with his hand; then turned around and swam back to the original lane
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rope. One additional marker was placed 7 m from final lane rope on either side
of the pool. A digital HD video camera recorder (Sony HDR-HC9, Japan) was
positioned and set to record each trial. The subject started the test on an
additive cue stimulated by the evaluator. The videotape was later analyzed
using Dartfish Team-Pro 5.0 software. The Sprint/Agility Test provides data
regarding the acceleration (0-3 m), maximal swimming speed (3-7 m) and agility
(7-10-7 m) of each athlete. For our current study, we only utilized data for agility

time (7-10-7m).

2.3.2.3. Statistics

The test results are generally presented as the mean value, standard
deviation (s), minimum (min) maximum (max) values and 95% confidence
interval for mean (95%IC). The normal distribution of all measurements was
assessed using the Shapiro-Wilk’s test. P-values < .05 were considered

statistically significant.

Study | — Seasonal Changes in Performance

Differences in performance on two FTAP tests were assessed using a
paired t-test. The effect size was calculated by converting the t-value in an r-
value. An effect size > 0.50 was considered greater (Field, 2009).
Study Il — Relationship Between the FTAP and
Sprint/Agility Test
Pearson Product-moment correlation coefficients were calculated and
used to determine the degree of association between the FTAP time and agility

time (s) as determined in the Speed/Agility Test (7-10-7m).
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Study Il = Performance of Different Levels of Water
Polo Players

Analysis of variance (ANOVA) was used to assess differences between
groups (G1-3) in the FTAP. When appropriate, the Hochberg’s GT2 post hoc
procedure was used to identify such differences, because we had unbalance
samples in G1-3 (Field, 2009). Dunnett’s test was used to compare G3 and G2
to G1 (as the control group), using a unilateral hypothesis that the mean score
of G1 in the FTAP should be higher than the mean score of either G2 or G3.
The general effect sizes were obtained using omega square (w2) statistics. The
specific effect size between groups was calculated by converting the t-value in
an r-value. In all cases, an w? or r value > .50 represents a large effect size

(Field, 2009).

2.3.3. Results

Study | — Seasonal Changes in Performance

Data for both the pre (p = 0.39) and post (p = 0.75) FTAP evaluations
showed normal distributions. The pre-FTAP was completed in 4.35 + 0.12 s
(min = 4.13 s; max = 4.48 s; 95%IC = 4.21-4,48 s) and the post-FTAP was
completed in 4.02 £ 0.10 s (min = 3.87 s; max = 4.16 s; 95%IC = 3.90-4.13 s).
On average, athletes completed the post-test FTAP in fewer seconds than the
pre-test FTAP (t(5) = 6.28, p = 0.002, r = 0.94).

Study Il — Relationship Between the FTAP and
Sprint/Agility Test

Both the post-test FTAP data (p = 0.75) and agility times in the

Speed/agility test (p = 0.60) showed normal distributions. The post-FTAP test

was completed in a mean time of 4.02 + 0.10 s (as described below) and the
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Speed/Agility Test was completed in 4.72 £ 0.22 s (min = 4.47 s; max = 5.10 s;
95%IC = 4.48-4.95 s). There was no significant correlation between results on
the two tests (r = 0.42, r? = 17%, p = 0.40).

Study Il = Performance of Different Levels of Water
Polo Players

The data for Gi1 (p = 0.06), G2 (p = 0.58), and Gz (p = 0.99) showed
normal distributions. Figure 6 shows that the best FTAP performance was
achieved by G3 (3.84 £ 0.27 s; min = 3.22 s; max = 4.44 s; 95%IC = 3.72-3.96
s), followed by G2 (4.11 = 0.34 s; min = 3.42 s; max = 4.90 s; 95%IC = 3.99-
4.23 s), and G1 (4.38 £ 0.32 s; min = 4.02 s; max = 4.89 s; 95%IC = 4.11-4.65
s). We found “standard of competition” effected on the FTAP [F(2, 62) = 9.45, p
< 0.001, w? = 0.20)]. The Hochberg’s GT2 test indicated statistically significant
differences between G1 and Gs (p < 0.001; r = 0.49) and G2 and Gs (p = 0.009; r
= 0.40); however, no differences were found between Gi and G2 (p = 0.10; r =
0.26). Dunnett’s test, which used Gi as a control group, showed that G2 (p =
0.03) and Gs (p < 0.001) required less time to complete the FTAP. A significant
linear trend was found, F(1,12) = 16.39, p < 0.001, w? = 0.18, indicating that
time spent completing the FTAP decreased with different standards of

competition (ageing).
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Figure 6: Time to perform the Functional Test for Agility Performance (FTAP) decreased
among different standards of competition, mean + standard error. * Denotes a significant
difference between groups.

2.3.4. Discussion

This study was conducted to evaluate the sensitivity and validity
(concurrent and construct) of the Functional Test for Agility Performance
(FTAP) used to evaluate water polo players. Our results showed that (1) the
FTAP has pronounced sensitivity for comparing performance on the FTAP at
two time periods separated by sixteen months of training. Additionally, post-test
athletes completed the FTAP in less time compared to pre-test athletes. (2)
Great concurrent validity was shown, but no correlation was found between
results on the FTAP and the Sprint/Agility Test; however, these two tests
measure distinct qualities. (3) The FTAP showed a great degree of construct

validity, based on the differences between standards of competition. For
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example, significant differences were found between Gi-Gs and G2-Gs, with
athletes in Gs performing the test in fewer seconds. While it was expected that
G2 would complete the FTAP significant faster than Gi, such a result was not
observed. It is possible that maturational aspects of the athletes and the
experience gained with years of training may have influenced this result.

As expected, athletic performance on the post-FTAP test was better
than performance on the pre-FTAP test. Results of a study conducted by Falk et
al. (2004) suggest that selected and non-selected water polo players can
improve their capabilities during a 2-year training period. In our study, the time
between the pre- and post-FTAP test was 16 months, and it is possible that
maturation and training which occurring between tests may have affected
athletic performance. Additionally, the effect size for time was higher than that
for group in all cases (Falk et al., 2004), and the effect size for pre and post
testing was also high (r = 0.94). We believe that maturational factors associated
with an athlete’s general physical and cognitive capabilities can, in the same
way, influence their performance on the FTAP. In summary, high levels of
training or practice are essential for achieving expertise (Baker et al., 2003).

The Speed/Agility Test was proposed as a means to assess athletic
agility based on the time spent in transition during the 7-10-7m (Rechichi et al.,
2000). However, when comparing results on the Speed/Agility Test and FTAP,
which also tests agility, no significant association with performance was
identified. As suggested by Sheppard et al. (2006) we believe that these two
tests measure distinct qualities. The Speed/Agility Test provides a close

assessment when the athlete swims as fast as possible before changing

83



Estudos Realizados

direction. The athlete’s forward momentum makes it difficult to change
directions, even though he knows when the change will occur. On other hand,
during the open test FTAP, the change in direction may be hampered by the
unknown direction of passes. Thus, in the FTAP, quick decision-making is very
evident. However, the number of athletes who patrticipated in this part of the
study could be a limiting factor. Meanwhile, Mujika et al. (2006) found a
significant correlation between performance on an intermittent shuttle test (a
close test) and a subjective match-fitness performance test scored by 2
coaches (r = 0.57, n = 12 - considering field players; r = 0.83, n = 10 -
considering field players other than the 2 center forwards).

The FTAP showed trends similar to those in previous studies conducted
to evaluate the effectiveness of an open agility test in distinguishing
performance in standard competitions (Sheppard et al., 2006; Veale et al.,
2010; Uljevic et al., 2014). Although kinematic movement patterns and an
athlete’s perceptual cues are not measured in the FTAP, we believe that better
performance is positively correlated with of a combination of large adjustments
in body position, mental attention, and an ability to anticipate passes made
possible by observing postural cue information (Veale et al., 2010). For example,
we subjectively observed that in the FTAP, skilled athletes used short rotational
movements and both hands to remove a ball floating in an arch. In contrast,
novice players used inappropriate movements and tended to only use their
dominant hand.

Although we expected to find a difference between Gi and G: in the

construct validity study, this did not occur. This result might be explained by two
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factors. The first is the relative age effect, which seems to influence the
acquisition of expertise in sports (Baker et al., 2003). It is possible that the age
effect is more evident in athletes aged 12-17 years (Burgess and Naughton,
2010). Uljevic et al. (2014) reported differences in body height between young
national squad and team athletes aged 15-16 years; however, this difference
was not found in an older group aged 17-18 years. Thus, in both groups, older
players may be bigger, stronger, faster, and better coordinated than younger
players. As consequence, older players may experience greater success and
have access to better coaching and training (Baker et al.,, 2003). While the
impact of the age on test performance tends to decrease starting a 18 years
(Burgess and Naughton, 2010), we did not control for its possible effect in the
current study. The other factor effecting athletic performance concerns training.
Both the amount of training and its quality are important factors contributing to
the performance of athletes; however, training factors were not controlled in the
study (Ericsson et al., 1993; Baker et al., 2003).

Falk et al. (2004) compared the performance of selected and non-
selected young water polo players in a longitudinal study, and found no
differences in their throwing distances, ability to throw at the net, vertical jump,
or results on the 50 m-freestyle and 100-m breast-stroke swim tests. However,
the selected players showed better results in the 100-m, 200-m, and 400-m
freestyle swims, 100-m butterfly swim, as well as tests for ball dribbling and
game intelligence. These results suggest that differences were found only in
tests which require the specific development of fithess and game skills. In other

words, only specific capabilities may differentiate the skill of athletes (Baker et
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al., 2003; Veale et al., 2010). This occurs because the development of specific
abilities (e.g. perceptual/cognitive domains), which distinguish experts from non-
experts, are better accounted for by intense training rather than innate abilities
(Baker et al., 2003). In the same way, Baker et al. (2003) compared the
reported training of experts and non-experts in team sports, and found they
basically trained using the same activities. However, experts spent more time
overall in practice and more time training at specific activities. For example, the
athletes themselves considered that competition, organized training, and video
training, are the most important activities for developing perception and decision
making skills (Baker et al., 2003).

Mujika et al. (2006) found differences in distance (m) covered in the
Water Polo Intermittent Shuttle Test (aerobic fitness) among athletes at several
standards of competition. Characteristics including age (oldest), gender (male),
and the level of competition were identified as being important. For example,
the first three groups rated as being “better” were senior elite males, junior elite
males, and senior national males; however, there were no significant
differences among these groups. There were also no significant differences
among the 5 groups rated as being “worst.” In summary, groups clustered by
age or standard of competition were not significantly different. Accordingly, with
regard to playing positions, there were no differences among field players and
center forwards; however, field players were statistically shown to cover more
distance than goalkeepers. These results may also show the influence of other
variables, such as maturation and training, on player performance in that

aerobic test. Similarly, Uljevic et al. (2013) found significant differences among
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playing positions (center, points, and outer players) for some anthropometric
variables. However, in specific motor tests such as jumping capacity, centers
were the worst.

In general, it is not possible to fully understand how physical factors,
physiological factors, and decision-making influence FTAP results. However, we
believe it is important to understand how all these factors work together during
an actual game and how the FTAP assesses them. Some athletes needed to
repeat the FTAP more times than others, even though all athletes received the
same verbal and practical information. Repeat tests occurred less often among
skilled players who understood the test and could explain it. However, mistakes
such as not focusing on the ball, passing during their movement, not making
quick decisions, and guessing at the direction of passes, all resulted in players
making incorrect movements. It was common to hear a coach say: “| have to
explain to him every time the importance of knowing where the ball is.” These
findings reflect the open nature of the FTAP and its similarity to the real game.

We believe that the FTAP should be used to test all water polo players
at different skill levels. However, certain characteristics of the test stay make it
more applicable for testing defensive actions than offensive actions. This
conclusion is based on our perception that we assessed player movements to
be the result of a pass, rather than dribbling or throwing at a goal. It is possible
that an open test would better assess characteristics associated with offensive
actions. Falk et al. (2004) suggested that game intelligence should receive
great emphasis when selecting young water polo players. The FTAP should be

used with caution when selecting young athletes and interpreting their
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performance. It is also important to remember that age greatly influences body
anthropometric parameters, body composition, physical and cognitive
capabilities, and consequently, training opportunities (Baker et al., 2003). These
characteristics may all somehow influence an athlete’s momentary performance
on the FTAP.

The main finding of this investigation was that the Functional Test for
Agility Performance showed both high sensitivity and validity. Additionally, a
significant difference in results was found when the FTAP was administered
pre- and post-training. Our results suggest that certain aspects of maturation
and training have some influence on the test results. Performance on the FTAP
was not associated with performance on the Speed/Agility test. This could be
expected because the FTAP is an open test, in which decision-making is
important, while the Speed/Agility test involves only close action skills. It was
also possible to detect performance differences among players based on their
standard of competition (player age). However, its must be remembered that
characteristics such as maturational stage, anthropometric body type, expertise,
quality of training, tactical position, and skill level may influence an athlete’s

performance on the FTAP.
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O Teste Funcional de Desempenho da Agilidade (TFDA) é um
instrumento de avaliacdo da agilidade em jogadores de polo aquético que
envolve a rapida tomada de decisdo. Para sua adequada realizacéo é exigido
um bom desenvolvimento de capacidades inerentes a rapida movimentacdo do
atleta no ambiente aquatico e da tomada de decisdo. Assim, € importante o
conhecimento do ambiente do jogo, pois sua movimentacdo ocorre a partir da
percepcdo do passe realizado por outro jogador. O TFDA apresentou critérios
adequados quanto a confiabilidade de sua medida em jogadores com
diferentes graus de experiéncia no polo aquético. Esta consideracdo aplica-se
a confiabilidade entre avaliadores e entre os procedimentos de teste-reteste.

O TFDA também atendeu as exigéncias relativas a sensibilidade e
validade da medida. Como a sensibilidade foi testada com atletas jovens,
acredita-se que a maturacdo, além da influéncia do treinamento especifico,
possa ter influenciado na melhora do desempenho no pés teste. Na validade,
nao foi encontrada correlacdo no desempenho entre o TFDA e o teste de
Velocidade/Agilidade, porém este resultado era esperado. Enquanto o TFDA
tem como uma de suas principais caracteristicas a necessidade de mudanca
de direcdo a partir de uma tomada de decisdo — caracterizando-o como um
teste aberto, o teste de Velocidade/Agilidade avalia somente a mudanca de
direcdo. Acredita-se assim, que estes dois testes avaliem diferentes
capacidades nos jogadores. A validade também foi testada comparando o
desempenho de jogadores de diferentes niveis competitivos (idade). Mais uma
vez acredita-se que fatores maturacionais e aqueles ligados a experiéncia na

modalidade possam influenciar o desempenho do TFDA. A familiarizacéo
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mostrou-se como um procedimento importante para o conhecimento do TFDA.
Como o TFDA representa uma situacdo de jogo, possuindo certo grau de
imprevisibilidade, é importante que os atletas realizem ao menos 3-5
familiarizacdes antes da avaliacdo propriamente dita. Este procedimento tem
por objetivo evitar erros desnecessarios e tornar a medida mais préxima da real
condicdo do atleta. Finalmente, acredita-se que o TFDA mensure a agilidade e
a tomada de decisdo associados as acOes defensivas. Isso porque estas
capacidades séo avaliadas considerando-se a movimentacdo e percepcao do

atleta a partir do passe realizado por outro jogador.
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LimitacBes

O Teste Funcional de Desempenho da Agilidade (TFDA) proposto para

jogadores de polo aquatico apresentado nesta tese de doutoramento mostrou-

se adequado quanto aos critérios relativos a confiabilidade, sensibilidade e

validade de suas medidas. Entretanto, ha de se destacar algumas limitacdes:

Ndo ha um teste na literatura considerado gold standard para
avaliacdo da agilidade de jogadores de polo aquatico que
tivesse como referéncia a tomada de decisdo. Uma das
exigéncias de qualidade relativas a validade de uma
medida/teste é que haja relagcdo no desempenho entre o teste
proposto e aquele considerado gold standard. De qualquer
forma, pela sua auséncia, optou-se pela correlacdo do
desempenho do TFDA com o desempenho da agilidade no teste
de Velocidade/Agilidade.

Critérios relativos a estatura e envergadura podem contribuir
com o melhor desempenho no TFDA. Entretanto, este nédo foi
um fator considerado na realizacdo dos estudos.

N&o foram testados ou avaliados critérios relativos a qualidade
do treinamento, maturacao e desenvolvimento dos atletas mais
jovens. De qualquer forma, sabe-se que estes séo fatores que
podem influenciar no desempenho esportivo.

N&o foi testado o desempenho de mulheres no TFDA. Apesar de
se acreditar na probabilidade de utilizagdo deste protocolo de

avaliacdo da agilidade também para as jogadoras de polo

93



Conclusdes Gerais

aguatico, sdo necessarios estudos que atestem essa
possibilidade.

A gualidade do desempenho no TFDA esta associado ao tempo
necessario para realiza-lo. Assim, fatores relativos a motivacéo
do atleta, capacidade de tomada de decisédo, habilidade técnica
para mudancga corporal na agua e técnica de nado influenciam
no resultado do teste. Entretanto, estes séo fatores ndo foram

controlados.
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