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Testing a neurobiological model of inner speech processing 

 

ABSTRACT:  
 

Background  

Inner speech (talking or hearing voices in the mind) is a prevalent conscious experience shared 

by many of us. Research shows that inner speech shares temporal features and neural correlates 

with overt speech but it remains unclear how inner speech is generated by the brain. 

 

Aims 

Because overt speech is perceived optimally when its rhythm is synchronously tracked by 

oscillatory ‘brain waves’, we ask if inner speech could also be generated or perceived through 

such brain waves. 

 
Method  

We used electroencephalography (EEG) to record neurophysiological signals of inner speech, 

which was induced by contrasting silent reading of direct speech quotes (e.g., Mary said: “My 

life is amazing!”) against linguistically-matched indirect speech quotes (e.g., Mary said that her 

life was amazing.). 

 

Results  

In two experiments, we showed that direct (vs. indirect) quote reading was associated with 

increased phase-locking (i.e. more synchronous brain waves across reading trials) at 3-5Hz 

frequencies. We did not observe any conditional effects on power (i.e. the amplitude of brain 

waves). Experimental manipulations on the loudness (loud vs. quiet) or the articulation level 

(specific or unspecific) of inner speech did not affect the phase (timing) or power (amplitude) of 

brain waves. 

 

Conclusions 

Inner speech in silent reading of speech quotes modulates the phase of the brain’s oscillatory 

rhythm but does not change the overall level of neural activity. It is likely a perceptual 

consequence of the brain ‘tuning in’ to frequencies that promote a verbal structure, which 

arranges phonological representations (i.e. how the words sound) into a melodic whole, giving 

rise to a sensation of hearing a speech. 
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