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Does judging orientation elicits Spatial-Numerical
Associations? Assessing the neural overlap
hypothesis and automaticity of number processing
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According to the neural overlap hypothesis (Fias et al., 2001) magnitude information is automatically extracted
from digits when there is a sufficient degree of neural overlap of structures dedicated to the processing of
relevant and irrelevant information. Specifically, since the semantic information of numbers is processed
in parietal areas, processing a visual feature with high parietal involvement (orientation) will interfere with
number magnitude while this interference should be limited when processing features with minimal parietal
involvement (shape or colour). This seems to be confirmed by the fact that previous studies found Spatial-
Numerical Associations (SNA) with orientation tasks but not (or very limited evidence) with shape or colour
discrimination tasks. In the present study, we aim to replicate the orientation task by using both digits and
letters in separate conditions. Based on the neural overlap hypothesis, a SNARC effect should be found only
with digits while it should be weak or absent with letters, due to a low overlap between these stimuli and
parietal areas.

A sample of 66 university students performed a line orientation judgement task (superimposed vertical vs.
horizontal lines) on numbers and letters in separate conditions. Responses were provided with lateralized left
and right keys.

Results revealed no SNAs with both numbers and letters, casting doubts on the neural overlap hypothesis and
suggesting that SNAs might be detected in perceptual tasks only by testing extremely large samples (Roth et
al., 2025) or by making magnitude information task relevant (Shaki & Fischer, 2023).
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