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NEURAL CORRELATES OF CONSCIOUSNESS
(NCCS)

What is the neural difference between 
conscious and nonconscious processing?



PUT DIFFERENTLY…

“The minimal set of neuronal events jointly 
sufficient for a specific conscious percept”

-Christof Koch



GNWT

• Sophisticated nonconscious processing

• Neurons with long axons, synapsing with 
fronto-parietal areas

• Widespread information sharing

GLOBAL NEURONAL WORKSPACE THEORY (GNWT)
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NCC ACCORDING TO GNWT

• Fronto-parietal ignition [fMRI]
• P3b ERP [EEG]

• Long-range synchrony [ECoG]
• Late gamma-band [ECoG, MEG]



DEHAENE ET AL. (2001)  
NATURE NEUROSCIENCE

Cerebral mechanisms of word masking and 
unconscious repetition priming

Purpose: contrast neural activity between seen and 
unseen words



Dehaene et al. (2001)
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BUT…

Stimuli are always task-relevant!



SOLUTION

Manipulate task-relevance



TASK-RELEVANCE

• Task-irrelevant blocks [detection]
• Respond to nontarget red ovals on 20% of trials

• Task-relevant blocks [discrimination]
• Respond to target animals/objects on 100% of 

trials



SO…

Manipulate perception AND task:

2 x 2

Perception
• Seen [lightly masked]
• Unseen [heavily masked]

Task
• Relevant [report]
• Irrelevant [no report]
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LIVE DEMO



PROCEDURE

1. 4x task-irrelevant blocks
2. Incidental Memory Test

Did people actually see animals/objects when 
they were not asked to report on them?

3. 4x task-relevant blocks

8x seen
8x unseen
8x foils



INCIDENTAL MEMORY TEST

Average accuracy = 93.452%



GNWT PREDICTS…

Same awareness-related activity in both 
relevant and irrelevant conditions
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SUMMARY/INTERPRETATIONS

• Cannot refute or fully support GNWT



SUMMARY/INTERPRETATIONS

• P3b seemingly related to perception and
task

• Animals/objects task-irrelevant enough?



FUTURE DIRECTIONS

• Higher unseen signal/noise ratio
• Task design

• Threshold
• Neural classifier/decoder
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