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There is an inconsistency in the literature regarding the direction of the association %; — No WM control § —No WM control
between the extend of synchronized oscillatory activity in the alpha band (~ 8-14 Hz,i.e. £ = lowWMised B — Low WM load
alpha power) and working memory (WM) load (see Fig. 1).l! Previous studies postulated E : E g

< High WM load < High WM load

that differences in alpha power varied with the variability in oculomotor activity.l?!
Increased gaze variability is associated with a reduction in alpha power, and vice versa.
Here, we propose that different gaze patterns during commonly used WM tasks (i.e.,

Sternberg and N-back) can explain the task-specific discrepancies between alpha 5 1015 Frequency 5 105 Frequency
power and WM load. A| Alpha Power increase with B | Alpha Power decrease with
increasing WM load increasing WM load

We hypothesize that although fluctuations in alpha power in relation to WM load appear _ _ )
. . .. R . Fig. 1: WM load dependent increase (A) or decrease (B) of posterior alpha power,
to be associated with the cognitive demands of the task, these modulations likely showcasing the inconsistency in the literature regarding the direction of the
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Methods Results

sample N-back Sternberg
N =120 participants (M =24.13,SD =3.23,71%f.)
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A|N-back Reaction Times B| N-back Accuracy A| Sternberg Reaction Times. B| Sternberg Accuracy
Fig. 4: Reaction times (A) in ms and accuracy values (B) in percentages (y-axis) for each condition (x-axis) averaged over trials. Significance levels: * p <0.05; ** p <0.01; *** p <0.001.
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Fig. 2: N-back task. A block consisted of the sequential presentation of 4
100 letters (i.e., trials; 2s each). Depending on the condition (1-back, 2- §
back and 3-back), participants were instructed to indicate by button & o e
press whether they thought the currently presented letter was a match to il . — “‘
the letter N-back. " ) I I
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Fig. 3: Sternberg task. A trial consisted of a simultaneous presentation of A | N-back Gaze Pattemns €| N-back Saccades A| Sternberg Gaze Patterns C| Sternberg Saccades

2, 4, or 6 letters for 200 ms. The letters and the load were randomized.
After a retention interval of 2.8 s, another letter was presented. Fig. 5: (A) Gaze density heatmaps of the inital gaze patterns (0-1s after stimulus onset) and during the maintenance phase Boxplots, raw data and density curves illustrating gaze deviation (B) and average
001.

L . o number of saccades (€) during all conditions of the respective tasks. Significance levels: * p <0.05; ** p<0.01; *** p<
Participants were instructed to indicate by button press whether they

thought it was a match or not. A block consisted of 50 trials. 4o F"’ 2
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Behavioral Data
— Reaction time (ms)
— Accuracy (%)
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Eye Tracking © Time [sec] Time [sec]
Device: Eye tracker EyeLink 1000 Plus (sampling rate i
500 Hz) =

— Measure of interest: Load dependent changes in gaze
variables (gaze density & saccades) during retention

interval

EEG

— Device: 128-channel ANT Neuro EEG system
(sampling rate 500 Hz)

— Preprocessing with AutomagicB: removal of
noisy/outlier channels, high pass filter 0.1 Hz,

A|N-back Time-Frequency Representation A| Sternberg Time-Frequency Representation

Frequency [Mz]
B| N-back Power Spectrum €| N-back Topographical Map B| Sterberg Power Spectrum | Stemberg Topographical Map

Fig. 6: (A) Time-frequency representation of posterior alpha power after stimulus onset. (B) Grand average power spectral density over all task conditions. (C) Topographical map averaged over all conditions.

ZapLine 50 Hz, artifact removal with ICLabel, ﬂ 3
ocular correction with OPTICAT S Frequency (Hz] - B ) ] * Frequency (e
— Measure of interest: Load-dependent alpha power wn 5
'mOdUIatlons in poster electrodes durlng retention A|N-back F-values B| N-back Power Spectrum A|Sternberg F-values B| Sternberg Power Spectrum
interval Fig. 7: Statistical evaluation of alpha power differences across task conditions. (A) F-values for each frequency and topographical maps indicating scalp distributions of significant effects. (B) Grand average
power il conditic lated f alpha within the electrodes with significant effects.
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