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ESTUDOS EM DESENVOLVIMENTO MOTOR DA CRIANCA XV|

durante o programa Learning to Cycle. Participaram 23 criancas (6+1,2 anos), divididas
em dois grupos de treino: BE (N=12) e BRL (N=11). Foram abtidos dados de velocidade
angular através de sensores inerciais (IMU) colocados na crianga e na bicicleta, A recolha
de dados ocorreu em trés momentos: i) antes do programa, com a bicicleta de treino do
arupo (01), ii) apds seis sessoes ainda com a mesma bicicleta (02), e iii) dois meses apés
0 programa, com uma bicicleta tradicional (03). A variabilidade foi avaliada utilizando
o maior expoente de Lyapunov. Os resultados revelaram que a BE proporcionou maior
variabilidade postural que a BRL durante o processo de aprendizagem (01 e 02), 0 que
poderd ter levado a respostas mais adaptativas na transi¢ao para a bicicleta tradicional (03),

Palavras-chave: Criancas; ciclar; habilidade motora fundacional; affordances; variabilidade.

INTRODUCTION

Cycling is a foundational skill with lifelong benefits, so its early learning
should be encouraged (1). To learn how to cycle, several types of bicycles can be
used. The most popular approach is using a bike with two lateral training wheels
(BTW) (2). However, research has indicated this method as counterproductive
due to the lack of representative design in the task (1). In contrast, a more recent
approach, the balance bike (BB), has been considered the most efficient learning
bicycle (3). This bike does not have extra wheels or pedals, which promotes
balance exploration by the learner from first contact. Although there is relative
consensus regarding the efficiency of the BB in learning to cycle, the reasons
behind this are still not known.

Our hypothesis of the BB's learning effectiveness lies in the promotion of greater
and functional movement variability during learning. Variability is a characteristic
of the human movement system, which supports exploration of, and adaptation to,
different motor solutions, with integrated and varied participation of different system
elements (e.g., motor units, muscles, joints, limbs, movement axis and planes) to
perform the intended task, adapting to the environment in which it is inserted (4).
Functionality is assumed as the system's ability to carry out its functions or tasks
effectively and efficient manner. Movement variability, as it explores different
solutions for the same task, can contribute to task functionality, by affording system
adaptability in facing unexpected and challenging situations (5). Variability can be
assessed using nonlinear methods, in order to look for structure and quality of system
variability (6). The largest Lyapunov exponent (LyE) is used to assess stability and
variability, measuring the rate of how the orbits converge or diverge, with periodic
signals equaling 0, a positive value signifying that the orbits are diverging, and a
negative value indicating that the orbits are converging (). The present study aimed
to investigate the process of learning to cycle with the BB and BTW, comparing the
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