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cerebral correlates assessed with fMRI
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Inner speech plays a central role in human consciousness as an interplay between language and 

thinking (Morin, 2005). 

Participants

Tasks

24 right handed healthy participants 

(10 males, 29 years old ±10) native French speakers.

Data recording
(2 x 20mn)

Training
(20mn)

Questionnaires
(20mn)

Questionnaires 
• laterality 
• mental imagery

Protocol

Overall, our results suggest that inner speech is a sensorimotor process involving both 
articulatory and sensory representations. Inner imitation of someone else's voice would 
additionally recruit the right thalamus.
Imagining someone addressing oneself seems to additionally involve the right temporo-
parietal region.

Inner Speech 

Inner Speech as a 

mental stimulation of 

overt speech production

Shifting from self 

to the other’s voice
right thalamus?

Shifting from self 

(ISS/ISO) to other’s 

perspective (IMA)

recruitment of right temporo-parietal region, 

associated with agency and self- vs. other-perspective 

(Blanke, 2012; Saxe and Kanwisher, 2003)

• Whole body 3T MR scanner

• Gradient-echo/T2* weighted EPI

• Block design

Analysis
GLM for block design, 1 regressor / task, 

pairwise contrasts 

• Motor View: inner speech is a motor action, a mental simulation of speech production (e.g. 

Jones & Fernyhough, 2007).

• Sensory View: inner speech has sensory qualities, involves memorized speech percepts (e.g. 

Kosslyn et al., 2001)

First question: what is the nature of inner speech: is it motor? sensory? sensorimotor?

• Agency: we can imitate someone else’s voice (self as agent) and we can imagine someone 

speaking to us (other as agent)

Second question: what cerebral mechanisms allow us to mentally generate different 

voices with different agentive perspectives ?

• 2 runs

• 30 trials per task
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Speech Perception 

(SP)

Listen to the 

following 

sentences

Inner Speech Self 

(ISS)

Mentally generate a 

definition of the following 

words, starting by

˝This is something… ˝

Inner Speech Other

(ISO)

Imitate my voice and 

mentally generate a 

definition of the following 

words, starting by

˝This is something… ˝

Imagined Speech 

(IMA)

Imagine I am telling you 

the sentence 

˝Here is a typical image 

of a… ˝

VS VS VS
VS  
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Sound processing

Motor planning, 
Speech production

Mental Imagery, 
perspective switching, 
self-other distinction

Motor control and 
planning, imagined 

movement

Sound processing

Motor planning, 
Speech production

Limited recruitment of 

temporal regions

Stronger involvement of 

frontal regions

Self/other voice 
distinction

Self Awareness
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