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The “explanatory gap”

"How it is that anything so 
remarkable as a state of 
consciousness comes 
about as a result of 
irritatng nervous tssue, is 
just as unaccountable as 
the appearance of Djin 
when Aladdin rubbed his 
lamp.”

- T.H. Huxley (1866)
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Two types of consciousness

• Phenomenal Consciousness
– P-consciousness is experience. We have P-conscious 

states when we see, smell, hear, taste and have pains. 

• Access consciousness
– A-consciousness is control. A state is A-conscious if it is 

available for ratonal control of acton. 

• The explanatory gap refers principally to P 
consciousness.



The problem of free will

• Laplace’s demon – Imagine an 
entty who knows the entre 
history of the universe, and 
knows all physical laws. This 
entty could predict the future, 
including what you will do next. 
Therefore, you do not have free 
will.

• In other words, if determinism is 
true, free will is false.

• The problem is that most people 
believe they have free will.

• How do we resolve this?
Mikhail Vrubel (1856-1910) - "Demon and angel with Tamara's 
soul"
Public domain image.



Answer 1: Theological libertarianism

• Determinism is an atribute of 
the physical world.

• The soul is non-physical and 
hence non-deterministc.

• The soul controls our actons.
• Hence we have free will
• Mind-body problem

– How does the non-physical 
control the physical? What 
possible mechanism could there 
be?

– Is the soul amenable to scientfc 
study?

– If theological libertarianism is 
true, is this whole course (and 
psychology in general) rather 
misguided?

 Image: Margret Hofheinz-Döring / Galerie Brigitte Mauch Göppingen
 Creative Commons Attribution-Share Alike 3.0 Unported

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by-sa/3.0/deed.en


Answer 2: Physical libertarianism

• Determinism, plus 
random chance
– Quantum mechanics.

– Neural noise.

– Issue: Is that really 
free will? The Dice 
Man (Luke Rhinehart) 
as a model of a free 
agent?

Public domain image



Answer 3: Determinism is correct

• Objectons to determinism:
1. How can something as dry, simplistc, and 

reductonist, as deterministc physical laws 
give rise to something as complex, 
multfaceted, asethetc, and beautful, as the 
behaviour of biological systems?

2. Are you serious? We could never predict 
human behaviour in the way we predict, for 
example, planetary moton.



Answer 3: Determinism is correct

• Answers to these 
objectons:
1. Emergence: Perhaps, 
free will is an illusion 
brought on by a lack of 
understanding of emergent 
propertes

In order to get that last link to 
work, you may have to change 
your Java security setngs.
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Answer 3: Determinism is correct

• Answers to these 
objectons:

2. Chaos - We can’t predict the 
weather that well either. 
Complex systems, like the 
weather – or even two magnets 
and a pendulum – are chaotc. 
This means they are incredibly 
sensitve to startng conditons. 
It’s unlikely that we could ever 
measure startng conditons 
accurately enough to make 
deterministc predictons about 
individual behaviour.

Image and video believed to be in the public domain.
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Voluntary acton

• Haggard, P. (2005). Conscious intenton and motor 
cogniton. Trends in Cognitve Sciences, 9 , 290-295. [start 
with this one].

• Libet, B., Gleason, C., Wright, E. W., & Pearl, D. K. (1983). 
Time of conscious intenton to act in relaton to onset of 
cerebral actvity (readiness-potental). the unconscious 
initaton of a freely voluntary act. Brain, 106 , 623-642. 
[classic EEG study].

• Lau, H. C., Rogers, R. D., Haggard, P., & Passingham, R. E. 
(2004). Atenton to intenton. Science, 303 , 1208-10. 
[classic fMRI study].



Voluntary acton

Q: “What is lef over if I subtract the fact that my arm goes up from the 
fact that I raise my arm?” – Witgenstein

A: Intenton.

• Philosophy, and folk psychology, ofen assume:

Conscious intentons -cause-> actons

• Neuroscience rejects this mind-body causaton and argues:

Acton preparaton in frontal and parietal lobes

-causes-> 

Conscious experience of intending to act



Libet et al. (1983)

• The brain starts preparing 
for the movement about 
350ms before the conscious 
awareness of the intenton 
to move.



Influencing intenton unconsciously

• Ammon & Gandevia (1990)
– Partcipants voluntarily 

choose to make a lef or 
right response.

– Stmulatng with lef pre-
SMA with TMS increases 
likelihood of a right 
response, and vice versa.

– Partcipants reported no 
awareness that their actons 
had been influenced.
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Further reading

• Concepts of consciousness:  

htps://plato.stanford.edu/entries/consciousness/#ConCon

• Free will:
 htps://en.wikipedia.org/wiki/Free will 

https://plato.stanford.edu/entries/consciousness/#ConCon
https://en.wikipedia.org/wiki/Free%20will
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