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The neural correlates of consciousness: new experimental approaches needed?

Abstract:

It appears that consciousness science is progressing soundly, in particular in its search
for the neural correlates of consciousness. There are two main approaches to this
search, one is content-based (focusing on the contrast between conscious perception
of, e.g., faces vs. houses), the other is state-based (focusing on overall conscious
states, e.g., the contrast between dreamless sleep vs. the awake state). Methodological
and conceptual considerations of a number of concrete studies show that both
approaches are problematic: the content-based approach seems to set aside crucial
aspects of consciousness; and the state-based approach seems over-inclusive in a way
that is hard to rectify without losing sight of the crucial conscious-unconscious
contrast. Consequently, the search for the neural correlates of consciousness is in need

of new experimental paradigms.
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The neural correlates of consciousness: new experimental approaches needed?

1. Introduction

Finding the neural correlates of consciousness (the NCC) is a major focus of cognitive
neuroscience. There are two dominant methodological approaches to finding the NCC
(set out early by Baars 1988). One approach is directed at finding the neural correlates
of conscious content (such as the conscious perception of a face rather than a house).
Another approach is directed at finding the neural correlates of a creature’s overall
state of consciousness (such as being awake rather than in dreamless sleep or a
vegetative state). It is shown here that, from the point of view of philosophy of
science, these approaches are problematic both conceptually and methodologically. In
Section 3, | support and develop the view that the first, content-based approach is
methodologically compromised because it is unable to target a crucial aspect of
consciousness, and | show that reflection on this problem casts doubt on whether the
content-based approach is truly directed at a property of being conscious at all. In
Section 4, | show how the second, state-based approach has oddly contradictory
findings, it risks being over-inclusive, and attempts to evade these problems seem to
make the contrasts between conscious and unconscious states slip away or make the
approach collapse to the problematic content-based approach. I conclude that the field

is in need of new experimental approaches.

2. The two approaches to the neural correlates of consciousness
A discussion by John Searle is useful to introduce the two different approaches and

the initial problem for the content-based approach (notice that Searle uses the term



“unified conscious field” as a cognate term for state of consciousness; later in this

introductory section | elaborate on some of the terminology common in the debate).

Searle is arguing against the approach taken by for example Christof Koch, who

favours the content-based approach to the NCC. In a review of Koch’s influential

book The Quest for Consciousness, Searle says:
I think [Koch’s] overall conception of consciousness and how it fits in
with the rest of the world is flawed” (Searle 2005: Sec 4) [...] Another
approach, much less commonly pursued, I call the unified field
approach. Here the aim is not to find the NCC for this or that conscious
experience but to find out how the brain creates the unified conscious
field in the first place (Searle 2005: Sec 1). [...] | am very skeptical
[about Koch’s approach] because the subjects on whom these [binocular
rivalry] experiments are performed are already conscious. They already
have a unified field of qualitative, subjective intentionality. So the most
we can reasonably expect from this research is an explanation of how,
within a brain that is already conscious, we can cause this or that
perceptual experience. But that does not give us the NCC for
consciousness as such. Perception of the sort that Koch is investigating
does not create consciousness but modifies a preexisting conscious field.
Koch is pursuing an important line of investigation, but so far there is no
reason to suppose it will explain how the brain creates the conscious
field (Searle 2005: Sec 2).

Clearly, Searle believes the searches for the correlates of content and state

consciousness can be kept distinct and that the discoveries from the content NCC



search are irrelevant to the study of how consciousness arises (see also Searle 2000:

272-4; Searle 2004: Ch 5).

Koch, on his side, is fully aware that something is left out of the picture by pursuing a
content NCC approach:
In considering the NCC, it is important to distinguish enabling factors
and specific factors. Enabling factors are tonic conditions and systems
that are needed for any form of consciousness to occur at all, while
specific factors are required for any one specific conscious percept. [...]
By definition, no NCC can form without the [enabling-]NCC (Koch
2004: 88).
He doesn’t exclude the possibility that there could be content-less unified conscious
fields underpinned by an enabling NCC (he considers meditation as one context
where it may arise). Koch’s reasons for focusing on conscious content seem mainly
methodological; it is what we can study best at the moment, though he does call the
specific NCC the “NCC proper” (2004: 97). However, though Koch recognises the
potential validity of states of consciousness, he does not discuss how the specific and

enabling NCCs may fit together.

The intuitions driving Searle seem right: there is something odd about the content-
based NCC approach if you have to presuppose and set aside consciousness in order
to study it. But Koch also seems right to insist that it matters to consciousness which
contents are represented “in it”. They are both suggesting distinct research strategies:
we can meaningfully set aside state consciousness while solving for content

consciousness, and vice versa.



Here is a characterisation of the searches for the neural correlates of consciousness

(for background, see Chalmers 2000):

NCC for content consciousness: finding the minimally sufficient neural
conditions for a specific (mostly representational) content being

conscious rather than not being conscious.

The basic methodology was set out early by Baars (1988) and a core example of this
approach is Tong, Kanwisher and colleagues (1998) who used fMRI on binocular
rivalry to show that the neural correlate of conscious face perception includes the so-
called fusiform face area. In binocular rivalry, one stimulus (a picture of a face, say) is
presented to one eye and another (a picture of a house to the other eye) of a conscious
subject. Conscious experience shifts between the two every few seconds (for a recent
review, see Tong, Meng et al. 2006). Binocular rivalry is used in paradigm studies in
consciousness science since the stimuli are held constant and so brain activity that
correlates with reported perceptual shifts is likely to reveal the neural substrate of
consciousness. This particular study showed that the fusiform face area correlates
with reports of conscious face perception. The picture is complicated, however, since
there can be activity in that area even if there is no face perception (Rees, Wojciulik et
al. 2000); furthermore, many areas, including V1 and LGN also seem to be correlated
with conscious face perception making interpretation of these results difficult
(Polonsky, Blake et al. 2000; Tong and Engel 2001; Haynes, Deichmann et al. 2005).
Other examples of this approach include paradigms using inattentional blindness,

neglect, blindsight, and various sorts of masking (see Frith et al 1999; Rees and Frith



2007 for reviews and discussion). | assess these kinds of studies, in the light of the

Searlian complaint, in Section 3.

Since the idea of finding the correlates, neural or otherwise, of something seems quite

general the state NCC search is characterised in a parallel way:

NCC for states of consciousness: finding the minimally sufficient
conditions for a creature’s being in an overall conscious state rather than

an overall unconscious state.

As defined here, a study counts as state-based if it is directed at the contrast between
being conscious rather than being unconscious. This clearly distinguishes it from the
content-based approach, which cannot be directed at this contrast since it presupposes
that the subjects in question are in a conscious state. It is relatively rare for researchers
to explicitly identify their research as directly relevant to the state-based approach to
the NCC. However, there are many studies, particularly those concerned with global
disorders of consciousness, that seem to concern the neural substrate for the contrast
between being in a conscious state rather than an unconscious state (see, e.g., Laureys
(2005) for a suggestive review). This makes such studies candidates for being state-
based even though their primary concerns in many cases may be clinical and
diagnostic, often having to do with patients in coma or vegetative state, or with

anaesthesia (e.g., Laureys and Boly 2007: 610). Section 4 discusses this approach.

A core example of the state-based approach is Laureys et al (2000, see also Laureys et

al 1999). In this study, a patient in a vegetative state (VS) was contrasted with healthy



controls and with himself after recovery. Analysis of effective connectivity showed
that, in contrast to the VS patients, the healthy controls and the recovered patients had
a specific pattern of corticothalamic activity. This may then be part of the neural

correlate of state consciousness.

Other types of studies are less straightforward to categorise as state-based even
though they differ from the content-based approach by not presupposing that the
subjects in question are already conscious. Here are some examples. Children with
hydranencephaly are born with almost no cortex but an intact brain stem. These
children are commonly diagnosed as being in a vegetative state but Merker (2007, see
also Shewmon et al 1999) argue that they display behaviour that suggests they are in
fact in a conscious state. Therefore the brain stem may be the neural correlate of state
consciousness. Schiff, Giacino et al. (2007) used deep brain electric stimulation to the
central thalamus in a patient who had been in a minimally conscious state for 6 years.
He subsequently developed behaviour suggesting he was in a more fully conscious
state. This supports the role of thalamocortical connectivity for state consciousness, as
does a range of studies of anaesthesia (see Alkire and Miller 2005 for review). Owen,
Coleman et al (2006) found similarities in the brain responses in healthy controls and
a V'S patient to verbal instructions and concluded that the patient must have been in a

conscious state.

It is natural to think of the state NCC plus the (union of) content NCCs as the total
NCC. And, hence, to think of the total NCC minus content NCCs as the state NCC.
Certain other sufficient conditions will be left out as not minimally sufficient for

either phenomenon (for a more general introduction and motivation for the appeal to



‘minimal sufficiency’, see Chalmers 2000). This seems to be an appropriate
characterisation of the NCC searches, if we are to take the debate between Searle and
Koch seriously. The issue between Koch and Searle concerns which of the two is

primary — the upshot of my discussion is that, on their own, each is problematic.

The terminology in this area is unfortunately not uniform. Luckily, this is not so
important to the approach | take here. The starting-point for my discussion is simply
the fact that NCC studies cluster around those that focus on the contrast between
conscious states and unconscious states, and those that focus on the contrast between
conscious contents in creatures already in a conscious state. It is hard to deny this fact
about the field, irrespective of where one stands on the various terminological issues.
At this stage, we can take these two different experimental contrasts to define
operationally our notions of state and content consciousness. This is sufficient to
generate a variety of puzzles and problems. (In Appendix A, | situate my debate in
relation to some of the terminological and conceptual distinctions in the general
debate about consciousness. Readers who are comfortable with the terminology so far

may want to skip this).

3. The content-based approach to the NCC.

The notion of minimal sufficiency is a pragmatic one. It concerns what, in certain
background conditions, makes a particular difference in some target phenomenon (cf.
Lipton 2004). What we decide to leave in or out of the minimally sufficient conditions
therefore depends on what the particular difference and target phenomena are, as well
as on what the background conditions are taken to be. The particular difference will

often be a contrast such as “did the target phenomenon occur rather than not occur?”,



“did the target phenomenon occur in a certain way (e.g., with a certain intensity)

rather than in a different way (e.g., with a different intensity)?”

The content NCC search, as conceived by Koch and many others, is thought to have
as its contrastive target finding what makes the neural difference between a content’s
being conscious and it not being conscious, on the background assumption that the
creature is already in an overall conscious state (see, e.g., the rivalry study by Tong et

all 1998 described above).

Is the content-based approach methodologically clear? An analogy.

This is the dominant paradigm in the field but — as Searle observes — it is very
puzzling. For what role does the background assumption of the creature’s being in an
overall conscious state play here? Here is an analogy to illustrate the puzzle. Assume
a researcher wants to find out what it is for an organism to have a certain kind of
cancer. One group of mice is exposed to a carcinogen and another is not. If the
researcher assumes that all the mice already have cancer, then the experimental
variable that is manipulated, exposure to the carcinogen, is insufficient to show what
it is to have this type of cancer. It would be justified to complain that the cancer may
very well be due to something entirely different than this carcinogen or that without
the existing cancer the trajectory could have been entirely different. This holds even if
there is an effect of the exposure, such as making the cancer spread more rapidly in
the first group of mice. Similarly, if a researcher wants to find out what it is for a
content to be conscious, then she may induce this content in one set of conditions and
not in another closely matched set of conditions. If the researcher assumes that

subjects in both sets of conditions are conscious throughout, then the experimental

10



variable that is manipulated, inducing a conscious content rather than another, is
insufficient to show what it is for that content to be conscious rather than not. It would
be justified to complain that the content’s being conscious rather than not could be
due to something entirely different than inducing this particular content. This is so
even if there is an effect of inducing the content, such as making subjects in this

condition conscious of a face rather than of a house.

An objection to this line of argument is that the analogy is flawed. In the carcinogen
case, the researcher’s study design is flawed because they are interested in the
property of being a certain kind of cancer, which is the very property whose
instantiation is presupposed in all the mice. In the content NCC case, researchers are
interested in the property of a content’s being conscious but they don’t fail because
what they presuppose is the different property of the creature’s being in an overall
conscious state. The analogy can be elaborated to deal with this objection. Assume it
is found in the carcinogen case that the mice share cancer of type A at the outset but
that the mice exposed to the supposed carcinogen end up with a cancer of type B.
Assume moreover that the researchers are clear that they are interested in type B
cancers. Now the analogy is closer to the content NCC case. However, if the
researchers want an answer to whether the substance is a type B carcinogen, then they
still have an ill-designed study. It might still be the case that the substance is a type B
carcinogen only because the mice already had the type A cancer. The pre-existing type
A cancer could very well be the difference-maker for type B cancer because, without
the A cancer, the substance might be benign. Similarly, if the content NCC researchers
want an answer to what neural activity is minimally sufficient for a content’s being

conscious, then presupposing state consciousness introduces a serious doubt: it may
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be that the content is conscious only because the subjects were already in a conscious
state. The pre-existing conscious state could very well be the difference-maker for the
content’s being conscious. Given that the NCC program is focused on minimal
sufficiency, and that we explain minimal sufficiency in the pragmatic terms of being
difference-makers for a particular contrast in the target phenomenon, this shows that
presupposing conscious states at least potentially introduces a confounding factor in

the standard content NCC approach.

Being selected for consciousness vs. being conscious.

It would be a mistake to conclude from this puzzle that the content NCC search is
wholly confused. But it is crucial to formulate its contrastive target carefully. The
target seems to be to find the neural correlate of a content’s being selected for
conscious presentation, rather than not selected, on the background assumption that
the creature is already in an overall conscious state. This conception makes sense of
the idea that we believe there are both conscious and unconscious contents in an
otherwise conscious creature, and something makes the difference between a
content’s being selected for conscious presentation rather than not. In the analogy, it
is like asking the legitimate question of why in cancerous mice, some cancers become

type B cancers, and finding that it is linked to exposure to a certain carcinogen.

This shows there are two types of questions to ask in the state NCC search. One
question concerns a content’s being conscious; we have seen that this question cannot
be answered if the creature in question is in an overall unconscious state throughout
but likewise that it cannot be answered if the creature is presupposed to be in a

conscious state throughout — in those cases the right experimental variable cannot be

12



manipulated. The other type of question concerns a content’s being selected for
consciousness, and for this question it makes very good sense to assume that the
creature is in the overall state of being conscious throughout. However, if it is the
second type of question then the content NCC search will not be relevant for
revelation of the neural systems that constitute the property of a content’s being
conscious. It will rather reveal the criterion for selecting a content for consciousness,
which is something different altogether. To illustrate, you may want to know what it
is like to be a student at a prestigious high school but justifiably refrain from taking a
list of the selection criteria for admittance to the school as an informative answer.
Searle is right that the content NCC is irrelevant to consciousness, but — crucially —
only when the target is the correlate of a content’s being conscious. However, it may
not be wholly irrelevant for consciousness for it concerns the question of selection for

CONSCiousness.

One could complain about the content-based approach that it doesn’t deliver sufficient
conditions for content consciousness. But this would be a poor complaint. Its
proponents are clear enough that they want to uncover only the minimally sufficient
conditions. The Searlian complaint is different, however. It says that the approach is
not likely to find even minimally sufficient conditions for a content’s being conscious
because what has been excluded from the minimally sufficient conditions, and
relegated to the status of background condition, is the correlate for being conscious in
the first place. At best, | now say, it will find the minimally sufficient conditions for
selection into consciousness. This is reflected in the quote from Searle above that the
content NCC approach will show at most “how, within a brain that is already

conscious, we can cause this or that perceptual experience”. This may tell us
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interesting things, and it may be necessary for understanding consciousness in general
(such as why content processed in a certain way tends to be selected for conscious
presentation), but it will not be any help in arriving at the neural correlates of

phenomenality, of what it is likeness as such.

In summary, the content NCC approach asks what it is for this content rather than that
content to be conscious rather than not conscious. There are two contrasts in this
question, indicated by the two occurrences of ‘rather’. The approach is better suited
for addressing the first contrast, concerning why one content rather than another is
represented, and is not very well suited for addressing the second contrast, concerning
why the chosen content is conscious rather than not conscious. The basic issue is that,
by focusing on the first contrast, any contribution from the neural correlates of state
consciousness to the constitution of a content’s being conscious is effectively

screened off.

What is the content-based approach really directed at?

With this result about the content NCC, the worry next arises in what sense the
content NCC approach is in fact about consciousness. Imagine a team of researchers
that are interested in finding the neural correlates of some creatures’ ability to
represent the world but who have no interest in whether its study subjects are
phenomenally conscious or not. These researchers might work on the assumption that
in adaptive systems, only one among a number of candidates for representational
content will win or will be processed up to the highest level in the cortex. They might,
that is, be interested in the neural correlates of explicit (or invariant) representation

(Koch 2004: 25-28; see also O'Brien and Opie 1999). The researchers will be well
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advised to adopt the content NCC approach to find the neural correlates of explicit
representation since that will pinpoint the neural structures responsible for the
winning representation. They can be completely neutral about whether the creature is
in fact in an overall conscious state or not and yet gain very fruitful results using this
method. In fact, the results would likely be very much like the results gained by those
that profess that this method is appropriate for the study of conscious content. But if
this is the case then the assumption in question, that the creature is already in an
overall conscious state and that these contents are selected into consciousness, plays
no instrumental role for the execution of this method on any given creature. The
question that arises is why we should think that this method is then specifically
directed at the property of a content’s being conscious, if it is just as well directed at a
different phenomenon, such as representation (I think this kind neutrality on the issue
of consciousness may be implicit in some of Koch et al’s work, e.g., Quiroga, Reddy

et al. 2005; Quiroga, Reddy et al. 2007).

Of course, in creatures that are in fact conscious, like us, the content NCC approach
might indirectly tell us something, namely that in already conscious creatures only
explicit content makes it to conscious presentation. This is very valuable but the
actual neural structures that are directly revealed are not the correlates of what it is for
those contents to be conscious, rather they are correlates of what it takes for them to
be explicitly represented. This suggests that all the relevant work for consciousness is
done by other mechanisms, presumably, one should think, having to do with the
enabling conditions for state consciousness and its causal interactions with

representational content.
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4. The state-based approach to the NCC.

It could be thought that if, as Searle suggests and | have just elaborated and developed
at length, the content NCC approach is not directed at what it is for a content to be
conscious, then researchers should discard the content-based approach and adopt the
state-based NCC approach on which the crucial contrast is between creatures in
overall conscious and in unconscious states. But, contra Searle, this is not what I shall
advocate here. It turns out that the state-based approach faces a number of problems:
it can be over-inclusive and it has oddly contradictory findings. This situation engages
some venerable philosophical problems and makes it difficult to operationalise its
basic contrast between conscious and unconscious states without changing the topic
away form consciousness or appealing to the already problematic content-based

approach.

The state-based NCC approach aims to uncover the minimally sufficient conditions
for a creature’s being in an overall conscious state rather than an unconscious state. A
background assumption here is, for example, that the creature is alive. Sufficient
conditions for state consciousness that are more relevant for whether the creature is
alive or not than for whether the creature is in a conscious state or not are excluded
from the minimally sufficient conditions for state consciousness. Importantly, as we
have just reviewed, Searle considers that particular content NCCs are not difference-
makers for the contrastive target concerning state consciousness or not — they are to
be factored out of the NCC for state consciousness. A further background assumption
for this approach is therefore that, for the purposes of answering its contrastive
question, one should target the property of being in some overall conscious state while

excluding any contribution from particular conscious contents.
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There seem to be two ways to conceptualise this approach. On the first
conceptualisation, the idea is to intervene on a creature’s overall conscious state in
conditions where there is no conscious content at all. This could be what Searle has in
mind, given his insistence on the conscious field being “pre-existing”.* I shall not
discuss this conceptualisation much. I myself doubt that such a thing as an utterly
empty conscious field even exists (the best bet may be the kinds of states reported by
master meditators); and even if it did exist it seems an excessively difficult topic to
investigate (and some also have problems with as much as forming a clear conception
of this kind of state, see Dainton 2000: 53-55). In fact, most of the research in this
area operates with the other conceptualisation of this approach according to which the
contribution of content to the overall conscious state is maintained but kept constant

across conditions, while the overall conscious state is intervened on.

This second conceptualisation is evident in the kinds of studies that would most
naturally be taken as examples of the state-based NCC search. In Laureys et al (2000)
the contrast is between VS patients before and after recovery, where both groups are
subjected to noxious and auditory stimuli. Similarly, in Merker’s (2007) discussion of
hydranencephaly, the presence of being in a conscious state is tested by inducing an
emotional content (joy about a baby brother) that elicits a behavioural response we
associate with being conscious (expressing joy) in normal subjects too. In Schiff,
Giacino et al 2007, the presence of consciousness is measured by behavioural
response to verbal, contentful prompts. In Owen, Coleman et al (2006) a VS patient
was asked to imagine a tennis game and it was found that activity corresponds well to

the brain activity of healthy conscious volunteers under similar stimulus conditions. In
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none of these cases can it be concluded that there was an utterly empty overall
conscious state since particular contents were present across conditions (e.g., thinking
about a baby brother, responding to a verbal prompt, imagining a tennis game). | shall
therefore examine the problems that the state-NCC approach faces under this

conceptualisation.

Controlling for content and losing sight of unconscious states

Consider first Laureys et al (2000, see also 1999). This study is clearly distinct from
the content-based approach because it did not presuppose that the subjects in question
were already conscious. It compared a VS patient before and after recovery and with
healthy controls. A distinct corticothalamic pattern of interconnectivity was present in
the recovered patient and healthy controls but not in the VS patient. This pattern of

activity is therefore a candidate for inclusion in the state NCC.

Subjects were subjected to auditory (clicks at 95Hz) and somatosensory (electrical
impulse to the wrist) stimuli both in the VS condition and the non-VS condition. We
can see this as an attempt to control for the contribution of representational content to
consciousness so that the revealed activity would pertain to the conscious-
unconscious contrast rather than a contrast between processing of different contents in
already conscious creatures. This is therefore an impressive attempt to reveal the state

NCC.

Nevertheless, there is some reason to think that the study falls short of revealing the

minimally sufficient conditions for state consciousness. It seems very likely that there

are differences in the neural processing of representational content between VS and

18



non-VS states, which has little to do directly with consciousness. In particular, when
the subject is conscious, content may be more globally available to cognitive
consuming systems throughout the brain (e.g., one may be planning how to avoid the
electrical stimulus to the wrist where such planning has more to do with processing of
this specific content than with being in an overall conscious state). So, some of the
activity seen in the non-VS condition presumably stems from additional processing of
the presented stimuli rather than from activity subserving state consciousness as such.
The revealed activity is therefore falling short of giving the state NCC in the sense of
its minimally sufficient conditions. These considerations are parallel to the
considerations that led to binocular rivalry becoming an attractive paradigm on the

content-based approach.?

The question is then how such studies can be designed to get closer to the state NCC.
The problem | point to is that as one passes from a VS to a non-VS state plausibly one
gains both state consciousness and more global content processing capabilities. One
possible strategy is to focus on unconscious states in which content processing is
likely to be more closely matched with what content processing is like in the normal
conscious state: candidates could be absence seizures, somnambulism, and perhaps

the minimally conscious state.

However, at this point a complexity must be noted: as content is more carefully
matched, it becomes harder to uphold the contrast between conscious and unconscious
states, which is crucial for the state-based approach. This is dramatically illustrated in
the literature. In Owen, Coleman et al’s recent fMRI study of a V'S patient (2006; see

also Owen 2008), content is kept constant in the sense that a V'S patient is compared
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with healthy controls while asked to imagine playing tennis. The patterns of brain
activity (e.g., in the supplementary motor area, SMA) are very similar across subjects,
and the authors argue that this patient is therefore likely to be in a conscious state in

spite of being diagnosed as vegetative.

This conclusion is obviously at odds with the Laureys et al studies. One possibility is
that the tennis imagery study shows that VS patients in general, and probably
including those in the Laureys et al studies, are in fact conscious. This would
undermine our confidence that the thalamocortical activity in the Laureys et al studies
pertains to the contrast between conscious state vs. unconscious state after all. It could

not then be argued that it forms part of the state NCC.

One way to avoid this conclusion is to hypothesise that the VS patient in the Owen et
al study is somewhat atypical and has the thalamocortical activity in contrast to the
VS patient in the Laureys et al study. It goes with this hypothesis that patients without
the corticothalamic activity should also lack the SMA activity induced by imagining
tennis. These are testable hypotheses that if confirmed would support the belief that

the tennis-imagining patient was in fact conscious.

Whatever the outcome of this situation, it highlights a complicating lesson for the
state-based approach to the NCC. The lesson is that the better content is matched
across conditions, the less certain we become that the conditions contrast the
unconscious state with the conscious state rather than merely contrasting conscious
states with conscious states. | argued above that in order to arrive at the minimally

sufficient conditions for state consciousness, processing of representational content

20



needed to be carefully matched across the conscious-unconscious state conditions.
Now we see that if content processing is in fact matched (such as processing of tennis
imagery which is in fact very similar across the states), then we cease to strongly
believe that the experimental conditions still manages to contrast being in a conscious
state with being in an unconscious state. The reason is, of course, that we normally
take processing of content to a high level as a sign of being in a conscious state. But,
and this is the Searlian lesson of the content-based approach, whether a content is
conscious or not fails to engage the distinction between overall states of

CONSCiouSness.

It therefore seems that, when the aim of uncovering the state NCC is kept firmly in
focus, attempts at better controlling experimental designs to reveal the minimally
sufficient conditions for state consciousness has a tendency to make the distinction
between conscious and unconscious states slip away. It thus becomes unclear how the

state-based approach to the NCC can be pursued methodologically.

An independent measure of state consciousness?

It might be thought that this kind of problem to some degree can be evaded if the
presence or absence of conscious states could be gauged independently of attributions
of content to the subject in question. Thus, if only we had an independent measure of
conscious state, then we could pick for our state NCC studies the subjects that have
the most content processing yet are still unconscious. This proposal comes up against
the tough, classic philosophical Other Minds problem — captured well by Chalmers’
early point that if only we had a “consciousness-meter” the NCC project would not

have to rely on first-person methodologies (1998).
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On the one hand, if a subject does not display any of the behaviour that we normally
associate with being conscious, it cannot easily be argued that there is an absence of
consciousness. This is why researchers like Owen et al investigate VS patients for
consciousness, and why it was important to discover the class of locked-in patients.
The researchers in this field of study are also very clear that the absence of
thalamocortical activity, or of SMA activity in response to requests to imagine tennis,
cannot be taken as evidence of absence of consciousness (see Laureys 2005; Owen
2008). Even if those activity patterns are indicative of being conscious, alternative
patterns of neural activity may also be. The case of hydranencephaly is a case in point
because there is no cortex or SMA to activate and yet patients may be conscious
(Merker 2007). This is neatly enshrined in the definition of the NCC, which avoids
the notion of “necessary conditions’ in favour of ‘minimally sufficient conditions’,

thus allowing for differing realisations of the same phenomenon.

On the other hand, neither is it easy to argue for the presence of an overall conscious
state given a certain pattern of neural activity. Consider for example Owen et al’s
tennis imagery study, where it is argued that their VS patient is in a conscious state,
given the observed SMA activity. There is a criticism of their argument, which can be

answered but at a cost to those interested in pursuing the state-based approach.

The criticism is that the brain activity observed in the VS patients is just an automatic
response that the patients could have even though they are not conscious. Owen
(2008) makes a strong case that the response is voluntary and not merely automatic

because the activity levels are sustained for very long periods of time (approx 30 secs)
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and change upon requests to rest or imagine something else. This is not like the

automatically evoked activity normally seen, which is more transient.

This response is compelling, though it is slightly puzzling that this logic removes the
need for comparison with a control group: consideration solely of the VS patient’s
SMA activity is enough since any pattern of activity anywhere in the brain that is
time-locked to the requests could demonstrate the voluntariness.® More importantly,
with Owen’s argument in favour of state consciousness, an important shift of focus is
introduced. Now the mark of consciousness is voluntary control rather than what
philosophers refer to as phenomenality (e.g., what it is like to experience pain or
imagine tennis or to be conscious at all). VVolition might very well be a mark of
consciousness — and Owen is certainly right that it carries extremely important clinical
and ethical implications — but in respect of the NCC debate it changes the topic. The
aim of the state NCC search is to find the minimally sufficient neural conditions of
what it is like to be in a conscious state, not of whether a subject is capable of
voluntary action. Finding the neural correlates of volition, the NCV, is a valid and

important but different project from finding the NCC.

To illustrate the problem, consider what would be involved in using the tennis
imagery study in the state NCC approach. It is defining of this approach that it
contrasts conscious with unconscious subjects. This rules out comparisons with
healthy, conscious subjects since the crucial point is that the VS patient is also
conscious. To operationalise the contrast one would presumably need to identify the
significant neural differences between VS-patients that display the tennis imagery

response and patients that do not display this response. These could perhaps be VS

23



patients in a worse condition, or patients in coma. It could then be argued that the
activity that is spared in the responsive patients constitutes part of the state-NCC. But
this would be turning a blind eye to the fact that this neural activity would be most
relevant to whether the patient is performing a voluntary action, rather than whether
there is something it is like for the patient to do this. That is, it may be that the non-

responsive patient is phenomenally conscious but unable to act voluntarily.

There is however another line of argument, which does not rely on a notion of
volition, to the conclusion that the VS patient is phenomenally conscious. This
argument begins with considering the brain response in the healthy, conscious control
subjects to a request to imagine tennis. It is very likely that this pattern of brain
activity includes, among other things, the sufficient conditions for consciously
imagining tennis. Because this brain activity is so similar to that of the patient when
given the same instruction, this argument concludes that the patient is also

consciously (in the phenomenal sense) imagining tennis being played.

This argument is not without strength, though the study in question for practical
reasons only looked at overlap of activity in SMA and other task-specific areas, which
are not likely to be parts of the state-NCC. But, even with a broader focus, it appeals
centrally to the possession of the content-NCC as a mark of state consciousness. In
effect the argument says that, if the VS patient has the neural substrate of the
conscious content of imagined tennis playing, then she is conscious. Of course this
only follows if the neural activity includes the minimally sufficient conditions for such
a conscious content. So identification of the content-NCC is essential to running this

argument. Section 3 showed that the content-based approach presupposes that the
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subjects in question are already in an overall conscious state and it therefore follows
that it cannot be used to establish independently whether a subject is in fact conscious.

This line of argument therefore would fail in this context.

These complexities in the state-based NCC approach show that the most obvious
candidates for being a study of state consciousness tends to miss the crucial contrast
between conscious and unconscious states as it attempts to be better controlled, and
that attempts to resolve this, by finding independent measures of conscious state, risk
turning the study away from phenomenal consciousness and towards issues of

voluntariness, or returns to the problematic content-based approach.

5. Discussion

The argument has been that the content-based approach to identifying the NCC
presupposes consciousness in a methodologically compromised manner, and that it
may in fact fail to be a methodology uniquely suited to reveal the content NCC, at
least when the focus is on what it takes for contents to be conscious rather than for
contents to be selected for consciousness. And it has been argued that the state-based
approach risks being over-inclusive in a way that is difficult to resolve without losing
sight of the crucial contrast between conscious and unconscious states, or changing
the topic from phenomenal consciousness to volition, or collapsing to the content-

based approach.

It seems then that neither the content- nor the state-based approach taken in isolation

from one another will help us discover the NCC. Though the present arguments by no

means show that an NCC can never be found, they do show that the current paradigms
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are in need of re-evaluation and re-development in the light of methodological and

conceptual considerations.*

A natural proposal is then that the two approaches should be pursued in tandem such
that studies somehow target conscious contents and conscious states simultaneously.
A number of theories of consciousness are consistent with a view of consciousness on
which content and state go together (e.g., Baars 1997; 2002; Dennett 1991; Rosenthal
1997; Tye 1995; Kriegel 2006; as well as representational vehicle views such as
O’Brien & Opie 1999). The arguments presented here are neutral on these theories but
do indeed suggest that the current NCC methodologies taken separately most likely
cannot gain much direct evidence for or against them. For example, on a global
workspace theory (e.g., Baars 1997), one could hold that being state conscious is
having at least one content in the global workspace. This is not an implausible view
but it does not sit well with pursuing the content NCC approach. On that approach, as
we have seen, it is presupposed that the creature is already in a conscious state, so on
the global workspace theory it must be presupposed that there is already a content in
the global workspace. But then what studies such as Tong et al’s (1998) binocular
rivalry study can reveal are the neural structures responsible for selecting one or other
new content for the workspace, not what it takes for the original content to be

conscious in the first place.

This suggests that we should not respond to these problems for the NCC approaches
by simply conjoining the various neural structures that the different approaches reveal
and nominate that as the “joint NCC” or some such. This would perhaps seem

attractive because it would allow a neat division of experimental labour where

26



different groups of researchers can stick with either the content- or the state-based
approach and thus concentrate on different aspects of the NCC and simply conjoin
their findings in the end.> But given the critical examination of the NCC approaches
above, it is difficult to see how this simple measure could overcome their problems:
(1) that the content-based approach in practice can proceed without any assumptions
about whether the creature is in an overall conscious state or not, and (ii) that the
state-based approach is over-inclusive when taken in isolation from issues of content

and difficult to stabilise when content is then taken into consideration.

It therefore appears likely that further progress in the search for the neural correlates
of consciousness requires that something new be brought to the study of
consciousness. Rather than merely conjoining the approaches, it may be that they
must be integrated in a new type of experimental approach that targets the presumably
causal interplay between content processing and overall conscious state across

different contents and across different types of conscious and unconscious states.

Appendix A: Terminological and conceptual distinctions in the debate about

consciousness.

There are a number of further terminological and substantial distinctions that relate to

the discussion. Since these often influence one’s interpretation of the issues I include

an appendix on them here.
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The notion of having a conscious content is relatively intuitive and is often explained
in terms of representational content: it is for example what happens when someone
consciously perceives a house. Philosophers find it natural to speak here of being in a
conscious ‘state with a certain content’. But neuroscientists have appropriated the
notion of “state’ for the creature’s overall level of consciousness. For that reason |
shall use ‘content’ rather than follow philosophical usage. Philosophers have tended
to use the term *creature consciousness’ roughly for what the neuroscientists call
‘state of consciousness’ though again | shall use the notion “state’ rather than

‘creature’.

It is common to see philosophers use the term “creature consciousness’ simply for the
property of being awake or sentient (Rosenthal 1986; Dretske 1993; Rosenthal 1997:
729-30). Rosenthal intends this to contrast with “state consciousness’ (i.e., what the
neuroscientists call ‘content consciousness’), which is a property of a mental state, on
the understanding that some mental states can be unconscious. This is similar to those
neuroscientists who argue that being in a conscious ‘state’ is a matter of being awake,
sentient or aroused (e.g., Baars 1995). However, this characterisation of state
consciousness is not satisfactory. In one sense, being awake, sentient or aroused are
properties that have nothing much to do with being conscious at all (for example, you
can be awake and unconscious, as in epileptic absence seizures; or asleep and
conscious, as in dreaming). In another sense, being awake or sentient or aroused is
just the same as being conscious in which case there is no real distinction indicated by
appealing to them (awakening is in fact a complex process, which is often explained

in terms of consciousness, see, e.g., Balkin, Braun et al. 2002).°
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There is therefore a need for a term like “state consciousness’ that is distinct from the
‘awake state’ or ‘arousal’. It is, however, difficult to express succinctly the sense in
which *state consciousness’ should then be used — a fact which is a core motivation
for writing this paper. To begin, the notion can be operationally defined simply as the
kind of property that is, as Searle says, presupposed in studies of content NCCs, that
IS, in those studies it is presupposed that the creature is in an overall conscious state
(so for example, we wouldn’t perform such a content NCC study of epileptic patients
during an absence seizure, and we would perform them on dreaming subjects). This
notion of state consciousness makes enough good sense for numerous empirical
studies to have been conducted on its basis. In the main text | argue that things are not

so simple after all.

Most discuss the Koch-like content NCC search in terms of ‘content’ rather than
‘states’ (Baars 1995; Bogen 1995; Chalmers 2000; Noé & Thompson 2004). Not
much hangs on this: for practical purposes either term would do since most NCC
research is focused on states with representational content. However, it would be most
satisfying if the term “state’ were in fact dominant because the scientific methodology
seems neutral on whether there is in fact a mental state with a representational
content. For example, it seems reasonable (practical issues notwithstanding) to
execute the content NCC approach on a conscious sensation such as orgasm, even if
most people would say that though orgasm is a conscious sensation it has no

representational content.

Searle’s use of ‘unified conscious field’ is supposedly close to what | talk about as

‘state consciousness’ and what others talk about as ‘creature consciousness’ but as

29



argued in the main text of this paper, the use that Searle makes of his notion is not
plausible. In any case, the intuitive content of the notion of state or creature
consciousness, or unified conscious field, is captured by the idea that it is the

background condition in studies of conscious contents.

There is another piece of terminology that is often used. It is natural to think that if we
find the content NCC for a given conscious content, then we will not be able to
reproduce that state in this tissue on its own — cut out of the brain and stimulated
appropriately in a jar. So it is common to say (following usage in Shoemaker 1981)
that the content NCC is the “core” NCC and the remainder belong to the background
conditions, or enabling factors, that are needed for the tissue to work in the right way
but is explanatorily redundant for the production of the conscious content. In fact, this
harks back to the debate between Searle and Koch but the terminology is somewhat
misleading. The problem is that (i) it immediately relegates the non-core NCC (what |
have called state NCC) to the backseat as explanatorily redundant for the production
of consciousness; it treats all the non-core factors as on a par with blood supply. But
this is precisely what is at issue in the debate in question: Searle insists that it is not
redundant. It is in fact possible to distinguish between non-core causal factors and
non-core constitutive factors (cf. Block 2007). This improves matters a bit but
immediately returns us to the very problem highlighted in the debate between Searle
and Koch for it is difficult to see how some factors can be constitutive yet non-core.
(ii) The core/non-core terminology masks the fact that the state NCC just as much
needs the distinction between core and non-core: if the state NCC is found, then it will

not produce creature consciousness either, if cut out and put in a jar. It too needs
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enabling conditions, this just follows from treating the search for state consciousness

as a general search for the neural correlates of something.

Ned Block has championed a distinction between ‘cognitive accessibility” and
‘phenomenally conscious states’ (Block 1995; 2005). He argues that we should allow
the possibility of conscious states that are not cognitively accessible (or, lately, that
cognitive accessibility is not part of the constitutive conditions of phenomenality
(Block 2007)). The problem 1 discuss here is orthogonal to this debate. I view the
supposed distinction between content and state consciousness to be falling under the
notion of phenomenality. Of course, it may be objected that it scarcely makes sense to
think of someone being unaware of being in an overall conscious state. However that
may be, part of my overall conclusion here is that we should not think of state
consciousness as a property distinct from the property of being content conscious. So
to the extent Block’s distinction applies to conscious contents it will apply to state

consciousness.

Finally, many will associate Searle’s talk of a ‘unified conscious field” with debates
about the unity of consciousness, as well as the spatial and temporal binding of
conscious representational content (e.g., Noé & Thompson 2004). | think it is true that
Searle’s notion has these connotations but they will not be the focus in this paper.
From his quotes given in Section 2 it is clear that Searle claims the unified conscious
field as something a subject could have independently of having any particular
conscious state, and thus without there being any contents that are bound or unified. It
is in order to capture this aspect of the debate that | prefer to use the notion of an

overall ‘conscious state’.
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! Consider also Block’s interpretation of Merker’s (2007) study that the children have
“the conscious field with little or nothing in the way of any conscious contents: that is,
they have the total without much in the way of core [NCC]” (Block 2007)

2 The studies in question looked at effective connectivity between thalamic and
sensorimotor areas and, in those terms, the limitation is that the connectivity may
reflect dynamic changes in the processing of content that are enabled by being in a
conscious state, rather than the processing that underpins the conscious state itself.

% | think a sceptic could still persist this line of argument by referring to recent studies
of apparent voluntary action, which reveals sustained unconscious automaticity in
response to requests of various sorts (Bargh & Chartrand 1999, Wegner 2002). The
sceptic could argue that since it is not known how mechanisms underlying this kind of

automaticity are affected in VS patients, it could be that their seemingly voluntary
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responses are wholly automatic (it might be that there is more automaticity the less
conscious control there is; this sceptic could be sidelined if the brain response itself
could be used as a communicative system but this did not seem to happen in the study
in question). A further sceptical point could be that the patient is non-conscious but
disinhibited due to her brain injury (Owen’s patient seems to have prefrontal damage)
and that this explains why the SMA activity is time locked to the requests; in effect
that the damage has caused more than usual automaticity (thanks to NN for
suggesting this possibility).

* Tim Bayne, in a recent and congenial paper (2007), argues that our conception of
consciousness, in particular concerning the distinction between conscious creatures
and conscious states in various ways constrain our attempts to explain consciousness.
My approach here is more driven by methodological considerations.

> Bernard Baars advocates a combination of creature and state consciousness. He
argues that deep structures in the brain including the intralaminar nucleus (see also
Bogen 1995) are necessary but not sufficient for consciousness, and that cortical areas
may likewise be necessary but not sufficient for consciousness (Baars 1989; 1995).
Paul Churchland (1995, see also 2007) advocates a similar line. The first neural
structures would be related primarily to state consciousness and the second to content
consciousness. So Baars suggests that we cannot really have either of these properties,
state or creature consciousness, on their own. We must expect consciousness to arise
when both kinds of structures are activated and, presumably, interacting. Baars
doesn’t argue this on conceptual or methodological grounds, as | have above. He
cites, e.g., blindsight studies as evidence that cortical state NCC is necessary for

consciousness and uses this to show that the brainstem creature NCC is not sufficient.
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® Rosenthal and others have also discussed the extent to which creature and state
consciousness (to the neuroscientists: state and content consciousness) may depend on
each other, and whether they are distinct or not (McBride 1999; Manson 2000). | side

with those that argue that they are not distinct.
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