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An fNIRS-Based Study on the Brain Mechanism of

Symbolic and Non-symbolic Number Processing

LI Xiang-nan'*, ZHANG Lf{°

1. Faculty of Psychology , Southwest University , Chongging 400715, China ;
2. School of Pharmacy, Anhui University of Chinese Medicine , Hefei 230012, China ;
3. School of Sociology and Psychology , Central University of Finance and Economics, Beijing 100081, China

Abstract: This study mainly explored whether the symbolic and non-symbolic number processing are nota-
tion-dependent or notation-independent, as well as the neural mechanism of mutual conversion between
symbolic and non-symbolic numbers. Using functional near-infrared spectroscopy ({NIRS), we monitored
the oxy-hemoglobin signal changes of 30 adults performing the adaptation paradigm tasks. The f{NIRS re-
sults showed that non-symbolic number processing had an activation of the right superior parietal lobe,
right superior frontal gyrus and bilateral middle frontal gyrus while symbolic number processing produced
an activation of the left middle frontal gyrus only, that symbolic number processing elicited a distance
effect, and that the conversion of non-symbolic to symbolic number processing activated bilateral superior
parietal lobe while the conversion of symbolic to non-symbolic number processing had an activation of left
superior parietal lobe and bilateral superior frontal gyrus. These results support the viewpoint that the
symbolic and non-symbolic number processing is notation-dependent and indicate that the neural mecha-
nism of conversion from symbol to non-symbol number processing is different from that of conversion
from non-symbol to symbol number processing.

Key words: symbolic number processing; non-symbolic number processing; notation-dependent; notation-

independent; conversion mechanism

EERE W OB
B EE



