Can training background offset the disadvantage
associated with relative age effect on
perceptual-cognitive skills from childhood into
adolescence?
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Résumé

Introduction: Perceptual-cognitive skills, defined as the ability to extract and process
contextual information from dynamic visual scenes, are critical for anticipation and decision-
making in sports (Casanova et al., 2009). Tools like the NeuroTracker (NT) are widely used
to assess these abilities (Faubert & Sidebottom, 2012). However, their development during
youth may be influenced by individual factors such as relative age, stereopsis, and training
background. Relative age effect (RAE), arising from differences in birth dates within the
same selection year, are well-documented in youth sports (Huertas et al., 2019), though their
influence on perceptual-cognitive development is underexplored. Some evidence suggests
that training may mitigate RAE, potentially explaining RAE reversal observed at the senior
level (Fumarco et al., 2017). Stereopsis has also been shown to enhance 3D-MOT perfor-
mance in children (Plourde et al., 2017). Despite their relevance, few studies have examined
the interactive effects of these variables across development. The aim of this study was to
investigate the extent to which RAE impacts the development of perceptual-cognitive skills
and how training background may potentially offset RAE from childhood into adolescence.
Method: One hundred and sixty-five 10- to 16-year-old male participants were divided into
eight groups based on their birth quartiles (BQ1 (January-March), BQ2 (April-June), BQ3
(July-September), BQ4 (October-December)) and training background (moderately-trained:
1-2 sessions/wk and well-trained: 4-5 sessions/wk). Their perceptual-cognitive skills were
evaluated using a 3D-MOT task (i.e., the NT) with (3D) and without (2D) stereopsis. Re-
sults: ANOVA revealed main effects of relative age (F(3,314) = 4.415, p< 0.01, p2 = 0.040)
and stereopsis (F(1,314) = 17.762, p< 0.001, p2 = 0.054), but no significant three-way in-
teraction effect on NTMT performance. A significant interaction between relative age and
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training background emerged (F (3,314) = 3.254, p=0.022, p2 = 0.030). Among moderately-
trained children, NTMT scores declined from BQ1 to BQ4, with BQ4 performing significantly
worse than BQ1-BQ3 (p< 0.01), regardless of stereopsis. In contrast, well-trained children
showed no quartile differences, and BQ4 well-trained participants matched the performance of
moderately-trained BQ1-BQ3 peers. Discussion: The present results indicate that children
born earlier in the selection year (BQ1-BQ3) with moderate training background generally
outperform their later-born peers (BQ4) in perceptual-cognitive tasks, likely due to their
relatively more advanced neurocognitive development (Helsen et al., 2005; Huertas et al.,
2019). However, training neutralized this RAE, supporting the "RAE reversal” hypothesis
(Sierra-Diaz et al., 2017). Stereopsis consistently enhanced performance regardless of age or
training, highlighting its independent role in perceptual-cognitive processing (Plourde et al.,
2017). These findings support inclusive training strategies to reduce RAE-related disparities
and promote equitable talent development. Conclusions: Training background significantly
offsets the RAE in perceptual-cognitive performance from childhood through adolescence.
While RAF creates a disadvantage for moderately-trained children born later in the selection
year, training of 4-5 sessions a week can mitigate or reverse this effect. These insights are
crucial for coaches and talent development programs aiming to mitigate selection biases and
promote equitable skill development across age cohorts.
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