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Explaining Consciousness:

One of the greatest 

challenges for science



Science (2005):



Science (2005)

The greatest and hardest questions for 21st 
Century science:

#1 What Is the Universe Made Of? 

#2 What Is the Biological Basis of 
Consciousness?



Why is consciousness so 

important?

Rene Descartes (1596-1650)



Why is consciousness so important?

The existence of consciousness 

cannot be coherently doubted: 

Cogito, ergo sum



Why is consciousness so important?

Rene Descartes (1596-

1650): 

We know our own 

consiousness more 

directly and more 

certainly than 

anything else in 

this world



Consciousness

Christof Koch (2012), 

in “Confessions of a Romantic Reductionist”, p. 23.



Consciousness

“Without consciousness there is 
nothing. The only way you 
experience your body and the 
world, is through your subjective 
experiences. 

Christof Koch (2012), 

in “Confessions of a Romantic Reductionist”, p. 23.



Consciousness

“Ultimately, you only encounter the 

world in all of its manifestations via 

consciousness.

And when consciousness ceases, this 

world ceases as well.”

Christof Koch (2012), 

in “Confessions of a Romantic Reductionist”, p. 23.



What Is ”Neurophilosophy”?



Traditional philosophy:

”Armchair philosophy”



Neurophilosophy of 

Consciousness:

* How philosophy might contribute to 

neuroscientific research on 

consciousness

* How neuroscience might help to solve 

philosophical problems of consciousness



What is 

“Consciousness” ?



Can ”consciousness” be 

defined?



Can ”consciousness” be defined?

>> There are many different

definitions of consciousness!

>> they have to be distinguished from each 

other!



Three Major Concepts

Phenomenal consciousness:

Reflective consciousness: 

Self-awareness:



Consciousness:

1) Phenomenal Consciousness

- to feel one’s own existence in the here and 

now

- qualia: the redness of red, the hurtfulness of 

pain...



Consciousness:

2) Reflective Consciousness

- ”thinking”, ”cognition”, inner speech, working 

memory, voluntary control of attention and 

action



Consciousness:

3) Self-Awareness

- the idea of a ”self” 

as the embodied and 

temporally enduring

(past-present-future) 

conscious subject

Mirror self recognition:



State and Contents of Consciousness



The Contents of Consciousness



The Contents of Consciousness

- Specific experiences that occur in the subject’s 

phenomenal consciousness

- colors, sounds, pains, mental images, emotions...



Consciousness as a State



Consciousness as a State

- to be in the conscious state is to have 

the ability to undergo subjective 

experiences

>> to feel one’s own existence

(Revonsuo 2006, 2010)



Consciousness as a State

- Conversely, to go into an unconscious 

state is to lose the ability to have any 

subjective experiences 

>> the inability to feel or think anything at 

all 

(Revonsuo 2006, 2010)



BUT: in clinical medicine, 

"consciousness" is often defined as...



BUT: in clinical medicine, 

"consciousness" is typically defined as

... responsiveness to stimuli



Glasgow Coma Scale



BUT:

Are unresponsive patients 

necessarily  unconscious??

(i.e. devoid of subjective experiences)?



Dissociations between: 

internal ”consciousness” 

external ”responsiveness”:



Locked-In syndrome

Conscious control

Vegetative State



Owen et al., 
Science 313: 1402 (Sept. 8,  2006)



Owen et al., 
Science 313: 1402 (Sept. 8,  2006)



Larger study:
communication by brain activity









November 2012



Dissociations between: 

internal ”consciousness” 

external ”responsiveness”:



Noreika et al. (in press) Subjective experiences in an 
unresponsive state

(subjektiivinen mittari, haastattelu heti anestesiasta herättyä)



Noreika et al 2011: Consciousness Lost and Found

N = 40 (N = 10 per anesthetic)

* experimental, non-clinical context

* gradual increase of anesthetic until
unresponsiveness to command

* BIS- monitoring

* interview to report experiences immediately
after waking up



Noreika et al 2011: Consciousness Lost and Found

>> In almost 60% of the interviews, 
subjective experiences were reported from 
the unresponsive period

>> the experiences were dream-like



Are unresponsive patients necessarily  unconscious??

(i.e. devoid of subjective experiences)?  

>> ”Consciousness”

is NOT the same as 

”responsiveness”



NCC:

The Neural Correlates of 

Consciousness



Model system in NCC research:

General Anesthesia

>> consciousness switched on and off by 

anesthetic agents

>> what happens in the brain when 

consciousness disappears or reappears?



The Thalamus as a Common Target of Anesthetics

Alkire & Miller 2006

Alkire & Miller 2006



The Thalamus is a Common Target of Anesthetics

One finding that emerges ..is that when 

consciousness goes away with any 

number of different anesthetics, a 

relative decrease in thalamic activity 

occurs.

(Alkire & Miller 2006, p. 233)



Decreases in Functional Connectivity

* Default Mode Network <> Executive Control 
Network

* Cross-Modal Interactions

From: Bonhomme et al. 2012



From: Bonhomme et al. 2012



Thalamocortical connectivity: 
Specific and Non-specific

(Liu et al. 2012)



Thalamocortical connectivity



our PET-anesthesia study: Return of Consciousness 
(Långsjö J, Scheinin H, Revonsuo A et al., 2012) :



Return of consciousness from dex anesthesia



Return of consciousness from propofol anesthesia



Consciousness as a state

General Anesthesia

>> consciousness switched on and off by anesthetic agents

>> what happens in the brain when consciousness disappears or 

reappears? 

>> Extremely active area of 

NCC research 



NCC of visual consciousness



NCC of visual consciousness

What happens 

in the brain 

when we 

undergo 

the subjective 

experience of 

seeing?



The Ventral Stream Hypothesis: 

NCCs of visual consciousness are located

in areas along the ventral visual stream



NCC in binocular rivalry in monkeys:
how many % of single cells correlate activity with 

content of visual consciousness (Logothetis et al.)

20%
40%

90%

60%



Human fMRI studies: faces and places

fusiform

face area

parahippocampal 

place area

(Tong et al.)



EEG Correlates of 
Visual Consciousness





ERP Correlates of Visual Consciousness

-The DIFFERENCE in ERPs between 

a stimulus that enters

consciousness  and a similar 

stimulus that remains outside 

consciousness



Typical topography and time course of 

VAN & LP
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VAN is illustrated as the 

posterior negativity

(blue color), which 

develops between 100-

200 ms and is maximal 

at occipital and 

posterior temporal sites 

around 250 ms.  Late 

postive difference (LP)

is demostrated by the 

parietal postivity (red 

color) peaking after 400 

ms. (The maps have been 

calculated from the data of 

Koivisto et al. 2005).

VAN

LP



Visual consciousness: 
Early vs Late 

Does visual consciousness happen 

early (VAN) or late (LP/P3) ?  

- Visual cortex or frontoparietal networks?
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VAN

LP



Will neuroscience ever solve 
the Brain-Consciousness –problem?
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Will neuroscience ever solve
the Brain-Consciousness –problem?
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>> we find only neural correlates, not 

consciousness itself!



The Explanatory Gap



The Explanatory Gap

J. Levine (1983)

- we cannot even imagine any kind 

of mechanism that could explain 

how subjective experiences arise 

from objective physical or neural 

phenomena



brain activity >> consciousness...



Colin McGinn (1989): Can We Solve the 

Mind-Body Problem?

”Somehow, we feel, the 

water of the physical 

brain is turned into the 

wine of consciousness, 

but we draw a total blank 

on the nature of this 

conversion.” 



The ”Hard Problem” 

(Chalmers 1995)

- Why does any neural activity in 

the brain produce any kind of 

subjective experiences? 



Will neuroscience ever solve 

the Brain-Consciousness –problem?
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For more details, see also:

(Psychology Press 2010)



For more details, see also:

(Psychology Press 2010)


