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An investigation into the causal role of alpha oscillations in attention 
 

ABSTRACT:  
 

Background  

Using electroencephalography (EEG) an event-related change in alpha activity has been 

observed over primary sensory cortices during the allocation of spatial attention. Whether these 

changes in alpha oscillatory activity are causally related to attentional resources, or to perceptual 

processes, or are simply epiphenomenal, is unknown. Moreover, research suggests that the 

individual peak frequency (IPF) may vary as a function of the task participants perform. 

 

Aims 

This project uses EEG to investigate differences in alpha IPF as they relate to different 

attentional tasks.  Moreover, using transcranial alternating current stimulation (tACS), we tested 

whether somatosensory alpha oscillations are causally related to endogenous and exogenous 

attention. 

 
Method  

The project consists of three full length studies. Participants were presented with tactile or visual 

stimuli and instructed to attend to or ignore stimulation. In two studies we recorded EEG and in a 

third study we presented tACS and investigate changes in behaviour. 

 

Results  

The EEG studies demonstrated that alpha oscillations are influenced by task instructions. Passive 

perceptual and endogenous orienting of attention results in the largest alpha desynchronization 

whilst exogenous orienting modulated alpha less. The IPF in the different tasks differed in the 

time onset whilst not in frequency. The large scale tACS study resulted showed lateralised alpha 

tACS targeting sensorimotor cortex has no effect on exogenous or endogenous tactile attentional 

mechanisms. 

 

Conclusions 

This project adds novel neuroscientific methods in terms of data collection and analysis, open 

science procedures, as well as presents results advancing theoretical knowledge of perception 

and attention. Interestingly, we observe alpha changes using EEG in different tasks, associated 

with behaviour. However, applying the same oscillations to the brain using tACS does not alter 

behaviour. This contributes to the ongoing debate about the role of alpha in attentional processes 

and suggests that these findings support an account of alpha power not being casually involved 

in attention.  
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