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Background

> Different animal species can access an accurate representation of small quantities [2].
> Most human cultures have invented ways to represent numerical quantities using codes. &
> Educated adults have access to a numerical mental representation, whether numbers are conveyed by :

> |n the field of nhumerical cognition, the Fast Periodic Visual Stimulation-EEG method (FPVS) has already been tested with various types of
numerical content, such as dots [3,4], fingers [1,4] and Arabic digits [4]. Additionally, it is a powerful tool for studying numerical processing that
does not require an explicit task (no behaviour) and requiring a small number of trials (fast) with very limited exclusion of participants
(efficient).
Aim : Our primary objective was to ascertain the sensitivity of steady-state visual evoked potentials (SSVEPs) to subtle (small) numerical
magnitude variations, mediated by specific types of numerical materials (dots, fingers, Arabic digits).

Methods Results
> Participants : 14 students (mean age = 22.714 y.o.) from Lille . o *
University were recruited. All participants were female, and all of ® | . 1 EREE
’ e b e Ly o Bameks f ==
I _ d ¢ R s 8 Sy 5 ¥ .. e FN
them were right-handed. o10 O ) ML ol cleoh S NS SYx ke SYRRES o S ElE R X
%. @ I P & %. RRRRR |
> Material : EEG - 64 channels Biosemi system ; Jre i ¢ %O -
EO.S §o 5 * i 20 E
o o i ) 0 o ? ? 0 @
> St|mu|| . Canonical Non Canonical « g 00 & o
0.0 % ? % o
> Dots
Y - . g W ¥ \/ ﬁi
. | | o S ¥
> Fingers '3 ?‘ 4 Conditions - |
W — Conditions
Fig.1 : Base condition (middle occipital electrodes) - Fig. 2 : Averaged baseline subtracted SSVEP at the 6.25Hz
> Arabic digits Averaged baseline subtracted SSVEP at the 6.25Hz base-rate over left and right electrodes for all stimuli types
base-rate over the middle occipital electrodes including in two conditions: conditions without oddball (Base)
Oz for all conditions without oddball. and conditions with oddball (Odd) (ROl Left : ‘P3’, ‘P5’, ‘P7’,
‘PO7’, ‘PO3’ and ROI Right : ‘P4’, ‘P€’, ‘P8’, ‘PO8’, ‘PO4’).
> Control : faces =@ - = 6,25Hz 5Hz 5Hz
The numerical stimuli «2» (in various formats) were presented at
a frequency base-rate of 6.25 Hz, with oddball items «4» inserted ; ! ; . %
every fifth item (i.e., 6.25/5 = 1.25Hz).
> Procedure : Each trial consisted in a 40-s random stimulation .
sequence surrounded by 2-s fade-in and fade-out periods. The .
baseline condition consisted of the presentation of «2» only. In .
the oddball experimental condition, «2» and «4» was compared. .
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Fig. 3: Topography maps of baseline subtracted Fig. 4: Topography maps of baseline subtracted
" o ") ") | of f of f . SSVEP at the 6.25Hz base-rate for all stimuli types SSVEP at 5Hz (3rd harmonic) for all stimuli types in
v ' v v v ' ' ' in two conditions : conditions without oddball two conditions: conditions without oddball (left)
(left) and conditions with oddball (right). and conditions with oddball (right).
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