Co-varying eye movements and power modulations of
alpha oscillations during working memory: a pilot study .. zwe ..

1: Methods of Plasticity Research, Department of Psychology, University of Zurich, Zurich, Switzerland Arn e D . H a n Se n 1 , Dawid Strzelczyk1 72 . N iCO | as La ng e r1 '2 & Tzveta n Po pov1 '2

2: Neuroscience Center Zurich (ZNZ), Zurich, Switzerland

Universitat
Zurich"™

i [}
1. Introduction 2 —NoWhconts 3 N 2. Hypotheses -
] = Behavior EEG Gaze position 1g. 2: Sternberg
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(see Fig. 1). 1

The present proposal suggests that different gaze patterns during commonly used WM tasks (i.e., Sternberg and N-back)
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can explain the task- and subject-specific discrepancies between alpha power and WM load. 51015 Frequency 5 10 15 Frequency RT  Accuracy 10 Hz E C\LF:\;]TQZZVL?#;T
» Previous studies postulated that differences in alpha power varied with the variability in oculomotor activity. The higher the A | Alpha Power increase B | Alpha Power decrease H between the tasks. It
with increasing WM load with increasing WM load E )

| is hypothesized that

gaze variability, the stronger the decrease in alpha power and vice versa. 2 )
these differences

Fig. 1: WM load dependent increase (A) or decrease (B) of posterior
We hypothesize that although fluctuations in alpha power in relation to WM load appear to be associated with the cognitive alpha power, showcasing the inconsistency in the literature are due to distinct

d ds of th k. th dulati likel Ived pri il facili I I regarding the direction of the association between alpha power and I variability of
emands of the task, these modulations likely evolved primarily to facilitate/support oculomotor control. WM load in different WM tasks. Adapted from van Ede, 2018. RT  Accuracy 10 Hz oculomotor action.
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3. Methods 4. Results

Datasets Reaction Times & Accuracy Gaze Density Gaze Standard Deviation Alpha Power Association between A Alpha and A Gaze
« N =10 pilot participants (M = 23.0, SD = 2.35, 80% female)

« N =10 pilot participants (M = 25.9, SD = 2.13, 50% female) ther b=
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Sternberg task (SternbergSEQ). The second wave completed the N- | . R A L : f 2 I =
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128-channel ANT Neuro EEG system, sampling rate 500 Hz n :" - : e " Py (Y i ; : =t i ! i i .
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channels, high pass filter 0.10 Hz, ZapLine 50 Hz, artifact - - . WM Load Frocpuaney $12) D | WM load 6 E|WMload 8 A Ghoe Standerd Davtadion %1
removal with ICLabel, ocular correction with OPTICAT A| SternbergSIM Reaction Times B | SternbergSIM Accuracy C | Difference from WM load 2 to 8 D | Significant Differences SternbergSIM Gaze Standard Deviation A| SterbergSIM Power Spectrum  Topographic Map  Topographic Map Sterr 1 Association AAlpha and A Gaze
Eye Tracking Fig. 3: Reaction times (A) in ms and accuracy values (B)in  Fig. 4: Gaze density heatmaps for the (A) lowest and (B) Fig. 5. Boxplots illustrating the standard Fig. 6: Power speciral density of grand averages for all task  Fo- T* Fesociaton for each subject beween reative
+ Load dependent changes in gaze density & gaze standard percentages (y-axis) for each condition (x-axis). Each data  highest WM load conditions. The y-axes represent the height ~ deviation of gaze (y-axis) during all conditions  conditions (A). Frequency in Hz is displayed on the x-axis with = alpha l:"‘”e' :ha“Q?S (ef'a;esd) and gdaze_ ‘t’?"ab""y as
o . . point represents participants’ average values in a condition. ~ of the screen (600 pixels); the x-axes represent the width of = of the respective tasks. Each dot represents = power in HV2/Hz on the y-axis. Shaded areas around each line ~ Percentage change in standard gaze deviation (x-axes)
deviation during retention interval The median value over participants and median absolute  the screen (800 pixels). The data has been smoothed using a ~ participants’ average accuracy for a condition. ~ depict the standard error of the mean. The corresponding I“’"" the IotwebSt ‘°;_hehl_h'a:‘95‘ _W’;" "’adb_°°':d"'°_':;|'rhe
« Eye tracker EyeLink 1000 Plus deviation is displayed for each condition. Significance = Gaussian filter to provide a more interpretable visualization. = Median values for each condition are topographical distributions of EEG power (B-D, FG\S/E- B-E) i::g:;e?n g::e ;?an'garz j'eril?:tio:uvdﬁﬁ Sin::"easi:;
levels: * p < 0.05; ** p < 0.01; ** p < 0.001. (C) Difference in gaze density between the two conditions in  indicated in each boxplot. Lines connecting = within the alpha band (8 to 13 Hz) are shown in pV#/Hz for WM load and a corresponding decrease in posterior

(A) and (B). The values from (B) were subtracted from (A), data points across conditions represent —each WM load condition. Red values indicate more activation in alpha power. Data points in this box are in line with the

Behavioral Data showing higher gaze density in the higher WM load task = individual participants’ data across conditions. ~ the higher WM load conditions, blue values indicate less hypothesized relation between alpha power and eye

+ Reaction time condition as red pixels. (D) Bins from (C) with statistically = Significance levels: * p < 0.05; ** p < 0.01; ***  activation. movements, where more oculomotor action is
significant differences (t-values). p <0.001. associated with lower alpha power.
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