


long-range connections between sensory and motor cortices. With
global recurrent amplification, conscious experience becomes acces-
sible and reportable (Sergent et al. 2005). However, more localized
recurrent interactions, restricted to visual areas and not involving
specialized workspace neurons, are also possible and have been
reported (Scholte et al. 2006). Advocates of GWT argue that in that
case there is no conscious experience, only proto-consciousness, pre-
cisely because of the absence of global workspace (prefrontal cortex)
activation.

Block, however, argues that such localized recurrent states
correspond to phenomenality without access. He converges
upon that view through the “mesh argument”: If we assume
that the neural basis of phenomenality (recurrent processing in
visual cortex) does not include the neural basis of access
(frontal cortex), we can understand why phenomenality overflows
access, as is shown in the Sperling, Landman et al., and Sligte
et al. experiments. Although I agree with the conclusion – loca-
lized recurrent processing is conscious processing – this is an
argument that I suspect will convince only part of the jury.

The metaphysical correlationist can sketch a competing mesh
argument, interpreting the iconic memory experiments as non-
phenomenal, proto-consciousness overflowing “real” conscious-
ness. And he would argue that this corresponds to the difference
between processing with or without workspace neuron activation.
No need for acquittal of the defendant. The epistemic correla-
tionist would still find both options not scientifically distinguish-
able. Call for a mistrial.

What we need are independent arguments for attributing phe-
nomenality to localized recurrent processing. The mesh argument
should not only take the division between local and global recur-
rent processing (I2 and I3 in Dehaene et al.’s [2006] terms, Fig.
1) into account. The issue becomes much clearer when fully
unconscious or inaccessible neural processing (I1) is also con-
sidered. Since there is little disagreement about the absence of
conscious experience in I1, or about its presence in I3, the question
becomes whether I2 is more like I1 (i.e., unconscious) or like I3

(conscious). This is an empirical issue. The question could be
asked, whether properties we usually associate with conscious per-
cepts (I3) are also present in iconic memory (I2), or in other alleged
cases of inaccessible experience (attentional blink, neglect, split

brain – probably all I2). For example, unconscious processing (I1

in the neural sense) is typically about feature extraction, whereas
in conscious perception (I3) features are combined into objects,
backgrounds, and so on (Lamme 2004). Is there perceptual
binding in iconic memory (Landman et al. 2003)? Do indirect
effects (such as learning) of I2 states operate along the dimensions
of isolated features or of coherent percepts?

Similarly, it could be asked what the critical neural differences
are between I1, I2, and I3 states. The first 100 msecs of visual pro-
cessing is dominated by feedforward activation of the brain. Infor-
mation sweeps from visual to frontal areas, not accompanied by
conscious experience – that is, fully inaccessibly (I1) (Lamme &
Roelfsema 2000). Subsequently, recurrent processing is instan-
tiated by horizontal and feedback connections. With time, localized
(I2) recurrent cores may grow into more global ones (I3), depend-
ing on bottom-up and top-down selection mechanisms (Lamme
2003). Where does the critical neural dichotomy lie? Between
feedforward and recurrent processing – that is, between I1 and
I2/I3, as Block and I would argue (Block 2005; Lamme
2003) – or between I1/I2 and I3, as GWT advocates try to let
you believe (Dehaene et al. 2006)? Before you choose, please con-
sider that also in fully unconscious feedforward activation (I1),
there is activation of workspace neurons, as is shown by masked
stimuli activating prefrontal cortex (Lau & Passingham 2007;
Thompson & Schall 1999). In addition, there are important differ-
ences in the properties of feedforward versus feedback synapses. It
is likely that feedforward activation is not mediating synaptic plas-
ticity and learning, while recurrent processing (of whatever extent)
does do so (Singer 1995). Third, recurrent processing between
visual areas has been shown to mediate perceptual organization,
binding, and figure-ground organization, in cases of inattention
and the absence of report, as well, whereas feedforward processing
is typically about feature extraction and categorization (Lamme
2004). Finally, recurrent processing is suppressed by anesthesia,
whereas feedforward is not (Lamme et al. 1998).

To the neuroscientist, it therefore seems pretty straightforward
to draw a line between feedforward processing (I1) on the one
hand, and recurrent processing (I2/I3) on the other. Of course,
the extent of these recurrent interactions matters: when frontal or
motor areas are involved, a report is possible, otherwise not. But
that also applies to feedforward processing. Unconscious behavioral
effects (like priming) are possible only when the feedforward sweep
penetrates deeply into the sensorimotor cascade. The key feature
“causing” phenomenality in I3 states therefore seems to be the
recurrency, not the activation of workspace (frontal) neurons.
Occam’s razor thus obliges us to group I2 with I3, not with I1,
and to attribute phenomenality to both I3 and I2. The neuroscience
angle brings that out immediately, and much more convincingly
(Lamme 2004). The jury can now go out and deliberate.

Can we equate iconic memory with visual
awareness?
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Abstract: Every time we look around we can see a rich and detailed world
surrounding us. Nevertheless, the majority of visual information seems to slip
out of our thoughts instantly. Can we still say that this fleeting percept of the
entire world was a conscious percept in the first place, as Block proposes?

Attention enables human observers to report and to remember
visual information. However, in our experiments, the formation
of the memory trace that gives rise to the partial report benefit

Figure 1 (Lamme). Three stages of visual processing: First,
visual information is processed along the sensorimotor hierarchy
(V1 to M1) by means of feedforward connections. This
constitutes the feedforward sweep (I1). Depending on attention,
subsequent recurrent processing either remains localized to
visual areas (V1, V4, IT; I2) or extends towards areas involved in
the planning and execution of movement (PFC, M1; I3).
Phenomenal sensation develops from I1 (unconscious), via I2

(P-conscious), to I3 (A-conscious). See Lamme (2003).
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takes place without focal attention being directed to the items
while they are in view. After the items have disappeared and
the cue appears, focal attention shifts to the cued item in
memory and enables observers to make a large amount of infor-
mation available for report. This suggests that much more infor-
mation is processed beyond the scope of focal attention.

The properties of the iconic representation indicate that the
items in the scene have undergone more extensive processing
than one might expect given that no focal attention was directed
at them. We have shown that a cue allows for recovery of multiple
features of the same object, indicating that feature binding has
taken place, and objects are at least processed up to the level of
figure-ground segregation (Landman et al. 2003; 2004); character-
istics that historically were only attributed to attentional – that is,
reportable – stages of visual perception. In addition, iconic rep-
resentations can last up to several seconds, and they are not a
mere after-effect (Sligte et al. 2008). Also, several older studies
have already indicated that iconic memory has a spatiotopic com-
ponent, suggesting that it has undergone more processing than if it
were strictly retinotopic (e.g., Breitmeyer et al. 1982; McRae et al.
1987; for a review, see Cowan 1995).

In daily vision, and in most experiments, when new information
enters the visual cortex, the processing of that information gets pri-
ority over keeping information about stimuli that are no longer
there. In the iconic memory experiment, we limit the entry of
new information by showing a blank screen after the stimuli pres-
entation. This allows us to test how much information about the
stimuli is available in the visual system, by cueing one of them.
If there is a distinction between phenomenal awareness and
access awareness, then iconic storage can be seen as a window
into the contents of phenomenal awareness. This is difficult to
achieve in another way. If we test while the stimuli are still in
view, subjects can just get information by looking, or switching
attention, whereas if we test once new stimuli have already
appeared, the processing of those new stimuli interferes with
information we were interested in in the first place.

Iconic memory may be so vulnerable to interference that even
the subjects’ own response interferes with it. Many classic iconic
memory experiments required a verbal response and identification
of items. It could be that while the subject was reporting items, the
report itself interfered with memory. Our experiments, however,
merely required a “yes/no” button press, and change detection
instead of identification of the items. Thus, the “report” require-
ment was much smaller, while we could still get an estimate of
the amount of information available. That could be a reason why
cues in our experiments are effective up to several seconds after
stimulus offset, longer than in a classic iconic memory experiment.
Another major difference is that in standard partial report designs,
subjects are shown a brief sample display just once before report-
ing about them, whereas we employed a match-to-sample design.
Thus, in our design all items are shown twice; once during encod-
ing and once during report. It seems that memory in general
(including other forms of memory, such as long term memory)
does better on recognition than on recall.

In favor of Block’s proposal, studies so far indicate that iconic
memory does not have the key properties of an unconscious
process, while it does have properties typical of a conscious
process. Unconscious processes (such as masked representations)
typically remain inaccessible even when attention is focused on the
specific object of interest, whereas iconic memory is accessible
when cued. Also, in unconscious processing, even basic features
may not be processed to the level of perception. Recent evidence
shows that unconscious color-priming effects are more dependent
on physical stimulus properties than on perceptual properties
(Breitmeyer et al. 2004). In iconic memory, however, not only
have features been resolved, but also figure-ground segregation
and feature binding have already taken place, properties that are
more associated with conscious processes.

Additional ways to find out whether iconic memory has
properties in common with conscious processes include

neurophysiological studies. In neurophysiology, it is possible to
distinguish between feed-forward processing, and recurrent pro-
cessing (Lamme & Roelfsema 2000). By selectively disrupting
recurrent processing (RP), but leaving feed-forward processing
intact, it has been observed that visual awareness does not
arise. This was shown by backward masking (Lamme et al.
2002), by applying transcranial magnetic stimulation to the
primary visual cortex (Jolij & Lamme 2005; Pascual-Leone &
Walsh 2001), and by inactivating higher visual areas (Hupe
et al. 1998; Lamme et al. 1998). Even when there are sudden
lapses in awareness, it is observed that RP is absent, whereas
feed-forward processing is intact (Supèr et al. 2001b). Many
scholars agree that RP is likely to be involved in conscious per-
ception. Current and future experiments are necessary to
address what the exact mechanism behind iconic memory is, in
which areas of the brain it occurs, and whether RP is involved.
However, if there is RP, depending on how widespread it is,
views will still differ on whether it looks more like a conscious
process or more like an unconscious process. Some argue that
RP within the visual cortices is sufficient for conscious perception
to arise (Block 2005; Lamme 2003; 2006), while others maintain
that consciousness requires more widespread recurrency, includ-
ing areas involved in cognitive access and control, such as the
prefrontal cortex (Dehaene et al. 2006).

It is important to test whether RP is involved in iconic
memory. Preliminary data provides some indirect evidence for
this, by showing a cortical origin and a long-lasting, reverberating
nature. Still, more direct evidence is required to determine
whether RP takes place and whether iconic processing is necess-
ary and sufficient for visual awareness to occur.

Broken telephone in the brain: The need
for metacognitive measures
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Abstract: The fact that early visual processing has a larger capacity than
later visual processing can be explained without positing distinct systems
for phenomenology and cognitive accessibility. While phenomenology
may overflow forced-choice reports, the later can also overestimate the
former, as in the case of blindsight. Metacognitive measures of
awareness offer a way to address the “methodological puzzle” of
consciousness research.

Block claims that sometimes we see more than we can report
because the neural system for phenomenology “overflows” the
system for accessibility. He makes the additional claim that this
implies there are distinct neural mechanisms for phenomenology
and cognitive accessibility. We argue that the difference in
capacity between phenomenology and accessibility can be
explained by noise amplification without any need to posit dis-
tinct systems. We explain why we think Block’s approach is
unable to build upon empirical findings, and suggest that meta-
cognitive approaches will be more fruitful.

As a message passes down the line in the “broken telephone”
or “Chinese whisper” game, it becomes garbled and some of its
elements are completely lost. That is, the quality of information
tends to deteriorate. Noise propagation and amplification also
limit late sensory processing in the brain. This is why early
forms of vision that are brief and iconic have larger capacities
than later verbal reports which require deeper information pro-
cessing. Simply put, the retina has more visual information for a
simple visual perceptual event than the motor cortex. Hence, a
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difference in capacity is consistent with a single stream of serial
processing and does not imply distinct processing systems, as
Block claims. Note that our argument does not apply to situations
when there are actually two streams of information, as in the
dorsal-ventral distinction in visual processes (Goodale et al.
1991). In that case, the two systems are largely independent of
each other. In Block’s case though, the later cognitive access cer-
tainly depends on and receives its major inputs from the earlier
brief processing, and for this reason the capacity difference is
trivial.

Although we disagree with Block over the explanation of the
differing capacities of phenomenology and cognitive accessibility,
we agree that forced-choice reports can fail to capture what feels
to be seen, especially when there is a lot going on in the visual
presentation. This leads Block to propose “a neural mechanism
by which phenomenology can overflow cognitive accessibility”
(sect. 14, para. 3). But “overflow” is just one example of the
failure of forced-choice reports. There are also cases in which
forced-choice reports capture more than what is consciously
seen. People with V1 lesions claim not to see anything in their
affected visual field and yet make accurate visual discriminations;
that is, they have blindsight (Weiskrantz 1986). There are other
cases in which forced-choice reports made with different modal-
ities (e.g., manual button press, eye blinks, verbal reports) yield
inconsistent measures of phenomenology given the same stimu-
lus (Marcel 1993). There are yet other cases in which a stimulus
can cause people to make a forced-choice response that they do
not want to make (Debner & Jacoby 1994; Persaud & McLeod
2007). So forced-choice reports are not ideal for measuring phe-
nomenology. But this does not mean that we must associate phe-
nomenology with a neural system that has a different processing
capacity than that reflected by normal forced-choice reports. Nor
does it mean that the capacity reflected by forced-choice reports
under optimal cueing conditions (as in Sperling-style exper-
iments) is the capacity for phenomenology. We never know,
because forced-choice reports sometimes capture too much,
sometimes capture too little, sometimes are inconsistent, and
sometimes capture irrelevant information. We suggest that we
must explore alternative measures, as it is vital to find reliable
and valid ways of measuring phenomenology behaviourally
before attempting to map it to a specific brain mechanism. We
have been doing just this by employing metacognitive measures
(Lau & Passingham 2006; Persaud et al. 2007); that is, we
collect subjective reports, or judgements of performance, in
addition to forced-choice reports regarding the stimuli.

Part of our motivation for using metacognitive measures is
demonstrated by how Block’s argument fails to find empirical
support where he claims it does. Block claims that recurrent pro-
cessing (feedback loops; for motion that is V1! V5! V1)
within the visual cortices may support phenomenology. Given
the above argument about capacities, it is clear that any proces-
sing stage prior to the stage that supports normal reportability
would have a capacity large enough to “overflow” cognitive acce-
sibililty, and thus be a good candidate for the supposed phenom-
enology. The retina, for instance, has all the visual information
needed to support what is likely to be seen but not reported.
Of course, Block does not think that the retina is a candidate.
Presumably the reason is that the retina is not necessary for
phenomenal vision: Electrical stimulation of the primary visual
cortex can cause visual phenomenology without the retinal invol-
vement. So being necessary for phenomenology is an important
criterion. But pure feedforward processing (i.e., V1! V5,
without the feedback for the case of motion) may fit this criterion
as well, and, if one follows the above argument about capacities
and inheritance of noise, the information capacity of this proces-
sing would certainly overflow cognitive accessibility.

Block attempts to support his feedback hypothesis by pointing
out that disrupting feedback processing is correlated with a lack
of visual consciousness (Pascual-Leone & Walsh 2001). But if
Block’s argument that there can be stimuli which a person can

see but not report is right, how do we know that in these cases
there is a lack of phenomenology (and not just a lack of cognitive
accessibility)? Block’s argument backfires: If we allow for phe-
nomenology without access, we would not be able to know
when people do not see visual stimuli. For example, when mag-
netic fields disrupt feedback processing and people report not
seeing stimuli they would otherwise see, how can we know that
people do not actually see the stimuli? How can we know that
feedback processing within the visual cortices does not just
reflect cognitive access?

We believe that using alternative measures of phenomenology,
such as metacognitive measures, may fill this gap. Although
they may be imperfect, metacognitive measures are the best
available method for determining when a person is aware of a
stimulus. It is only after awareness can be properly measured
that the neural substrates of consciousness can be found.
Thus, metacognitive measures avoid the circularity inherent
in Block’s approach – that is, the very circularity in the
“methodological puzzle of consciousness research” that Block
attempts to address.

Two kinds of access
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Abstract: I explore the implications of recognizing two forms of access
that might be constitutively related to phenomenal consciousness. I
argue, in support of Block, that we don’t have good reason to think that
the link to reporting mechanisms is the kind of access that
distinguishes an experience from a mere state.

Block’s original distinction between phenomenal consciousness
and access consciousness has provoked a lot of critical comment
in the last decade or so, my own included. I see two distinct
sources of uneasiness with the distinction between phenomenal
and access consciousness, and while these two sources have not
usually been distinguished, some of Block’s remarks in the
present target article seem to acknowledge the need to do so. On
the one hand, coming principally from a functionalist perspective,
many philosophers and psychologists believe that there has to be a
constitutive connection between what we are conscious of and
what we can report. The idea is that consciousness is somehow
reducible to this kind of access, and only if we can so reduce con-
sciousness will it be amenable to scientific investigation. It is this
view that is Block’s target here.

On the other hand, some, like myself, have been uneasy with
Block’s distinction because the idea of phenomenal conscious-
ness totally divorced from any access by the subject does not
really seem like any kind of consciousness at all. As Block notes
here, we have complained that the very phrase that serves to
canonically express the notion of the phenomenal – “what it’s
like for x to . . .” – explicitly refers to the phenomenal state in
question being “for” the subject. The way I would put it now
is: Phenomenal states/properties are not merely instantiated in
the subject, but are experienced by the subject. Experience is
more than mere instantiation, and part of what that “more”
involves is some kind of access.

So one possibility, suggested by Block’s discussion here, is that
for a state to be phenomenally conscious it must be accessible to
the subject in some sense, but not necessarily to the mechanisms
responsible for report. Block supports the view by appeal to the
Sperling and the Landman et al. experiments, together with
the associated neurological data, which, he argues, show that
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phenomenal consciousness overflows the “working space” that is
report-accessible. Is this appeal persuasive?

One thing to notice right away is that Block’s own argument
actually relies on building some notion of access into the
notion of what is phenomenally conscious, which reinforces the
argument mentioned above. After all, in the Sperling experiment,
the evidence that is supposed to show that we are phenomenally
conscious of more than we can report is that there is information
concerning the identity of the letters in the array that we are
aware of, though we lose it when reporting mechanisms are
engaged. The evidence that it was there in phenomenal con-
sciousness is primarily that we say we saw all the letters. My
point is not about the saying, but about the fact that what we
report is that we did have a kind of access to this information;
and it is because the information is available phenomenally
that, when prompted appropriately, we can report a portion of it.

But now one might object that we can’t really tell from the
experimental data that the identities of the letters were phenom-
enally conscious. One might claim that, instead, one was phe-
nomenally aware of more generic information, and that the
specific information manifested in the partial report was stored
unconsciously. Block explicitly addresses the objection that
perhaps the information persists retinally only, but one might
claim, in response to his demonstration that it goes higher up,
that it is still a matter of unconscious, or sub-personal storage.
How can one ever rule that out, after all?

Of course, Block is not claiming to have a knock-down refu-
tation of his opponents’ interpretation of the data, just a more
plausible version. I find myself largely sympathetic to his pos-
ition, and so wonder about the source of the resistance to it.
Why could it not be pretty much as he says? It seems to me
that fueling this resistance is a nagging sense that access just
has to be constitutive of conscious experience, that we just
cannot understand what it would be to be conscious without it.
But given the concession already made that some access is
involved in phenomenal consciousness, why not go along with
Block’s interpretation of the Sperling and other data? Why
insist on report-access in particular?

I cannot speak for Block’s opponents, but I suspect that reason-
ing along the following lines underlies a good part of the resistance
to his position- First, there is the relatively conceptual point that
consciousness is constitutively related to subjective access – my
aforementioned point about experience being more than mere
instantiation. Once the notion of the subject – the “for whom” it
is like what it’s like – enters the picture, we then ask who or
what this subject is. Well, the natural thought is that the subject
is the person, and the person is the entity that both plays the
highest executive role in deliberation and planning action, and
reports to others (and to itself). Hence, the idea of a subjective
access that is divorced from reporting mechanisms seems hard
to swallow, as there doesn’t seem to be a suitable candidate for
the subject whose access is involved in the bit of phenomenal con-
sciousness at issue.

If I am right about the source of the resistance, then I think
there are two lines of reply. First, it might be that subjective
experience does not entail the existence of a subject, at least
not anything like what we normally take a subject to be. While
what is consciously attended to might involve access by the sort
of high-level executive we associate with the personal level, and
we naturally think of as the subject, the person, it seems plausible
that there are centers of experience more loosely connected in
the mind and that do not involve an entity we would call a full-
fledged subject. I take Block’s argument here to show that this
is plausible, given the data so far. The argument can be con-
tested, of course, but I wonder what, besides a commitment to
the conceptual binding of experience to a substantial subject,
motivates the search for these alternative – and to my ear –
strained, interpretations of the data.

Finally, one might retain the idea of a substantial subject as a
necessary component of experience, and even retain the idea that

the subject is that which reports. As Block noted in discussing
Dehaene and Naccache’s division of the global workspace into
I2 and I3, the only dispute here is whether what’s phenomenally
conscious has to be in I3. Block isn’t denying that it must at least
be in I2. But if I2 is understood as that pool of information from
which I3 draws, then what counts as the subject can be identified
with the union of I2 and I3. The point is that whatever bottleneck
exists due to the processing that gets an item from I2 into I3

shouldn’t be taken to restrict what we count as the full-fledged
subject of experience. Of course it might have been that way,
and in the end it is an empirical question, as Block insists. But
why think, as so many who insist on the constitutive connection
between consciousness and reportability seem to, that it just
has to be that way?

Phenomenality without access?
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Abstract: Block holds that there can be “phenomenology,” “awareness,”
and even awareness of the phenomenology, without cognitive access
by the subject. The subject may have an experience and be aware of
the experience, yet neither notice it nor attend to it. How that is
possible is far from clear. I invite Block to explain this very fine
distinction.

I firmly endorse the idea that qualitative character overflows cog-
nitive accessibility, because I believe we are often in sensory
states that present qualitative features of which we are
unaware. But Block makes a stronger claim based on a finer dis-
tinction. That distinction is unclear to me, and I invite him to
explain it. He holds that there can be “phenomenology” and
“awareness” without cognitive access by the subject.

First, I distinguish Block’s distinction from the more familiar
one between unconscious and conscious detection of a sensory
quality. As noted, we often sense color or shape or sound or
another environmental feature without being at all aware of
doing so. But such nonconscious detection does not count as
phenomenal for Block, since (a) as he uses that term, “when
one has a phenomenally conscious experience, one is in some
way aware of having it” (sect. 6, para. 1), and (b) for a mental
state to be phenomenal, in Block’s usual use of the term, there
must be “something it is like” to be in it.

Yet according to him, such Awareness (his capital “A”) does not
require cognitive accessibility. Why not? At least in part, because
a mental state that includes it need not be one that “the subject
notices or attends to or perceives or thinks about” (sect. 6,
para. 3).

But awareness of any sort is intentional, especially when “of” is
explicitly appended. If one is aware of having an experience, in
particular, the experience is the intentional object of the aware-
ness. And I assume, without fear of disagreement from Block
or any of his readers, that intentionality is representation. There-
fore, a phenomenally conscious experience in his sense is one
that is represented by one of the subject’s own psychological
states. In light of Block’s allegiance to “same order” accounts of
Awareness (sect. 6), I do not say that the experience is rep-
resented by another of the subject’s states; Block’s view is that
the experience “consists in part in an awareness of itself” (sect.
6, para. 2), perhaps as if it were a conjunction along the lines
of “There is some cheese over there and it is this very experience
that tells me so.”

Commentary/Block: Consciousness, accessibility, and the mesh

BEHAVIORAL AND BRAIN SCIENCES (2007) 30:5/6 515



But that “same order”–ness does not per se distinguish Aware-
ness from noticing or (minimally) attending. As Block says, the
awareness of itself is (only) part of the experience. So far as has
been shown, it is a separable part, as is the foregoing cheese sen-
tence’s second conjunct: there is the first-order component of the
experience and another part that represents the first-order com-
ponent, as in Gennaro (1996). So how does that latter represen-
tational part differ from noticing or attending?1

The most obvious guess would be in terms of passive versus
active introspection. “Higher order” theorist Armstrong (1981,
p. 63) distinguishes between mere “reflex” introspective aware-
ness and “scrutinizing” or actively exploratory introspection.
The former is merely a “watching brief” and not really worth
calling “introspection,” while the latter is “introspection
proper.” Though Armstrong does not say so, I daresay this is a
matter of a low and routine level of attention versus a high and
active level of attention.

But that cannot be what Block means either. If the reflexive
part of the experience were a matter of passive, routine “watch-
ing” and/or peripheral, low-level attention, it would still be
watching and attention, which are what he is denying.2

Of course there is representation in the brain that does not
constitute either noticing or attending. But the awareness
Block is talking about is person-level; it is the whole subject
who is supposed to be aware of her/his own experience.

What, then, is Awareness, and how does it differ from the
various forms and degrees of cognitive accessibility?

NOTES
1. Kriegel (2005) faults Gennaro for so treating the first-order com-

ponent and the self-referential part as separate and distinct; he maintains
that the self-representation is somehow more “intrinsic” to the original
state itself. But this is obscure and not explained.

2. Nor does help come from Block’s (1995b) pneumatic drill example,
designed to illustrate “phenomenal consciousness” absent “access-con-
sciousness”: “You were aware of the [drill] noise all along, but only at
noon . . .[do you become access-]consciously aware of it” (p. 234; italics
in the original). I can parse that in any of three ways: (1) You were detect-
ing the noise all along, but only at noon do you become aware of the noise;
(2) you were dimly aware of the noise all along, but only at noon do you
become focally aware of it; (3) you were aware of the noise all along, but
only at noon do you become aware of that awareness itself. Each of those
makes sense, but I am pretty sure that none of them is what Block
intended.

The measurement problem in consciousness
research
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Abstract: States of sensory absorption may offer a means to disentangle
perception from report. Interestingly, such states lead to an antagonistic
relationship between perceptual and cognitive-access networks,
suggesting that perceptual awareness does not depend on a read-out by
high order cognitive-access mechanisms. Rather, it may emerge
internally, through a cooperative coding dynamics, whereby each
neuron simultaneously represents and reads-out the perceptual
awareness state.

Block forcefully illustrates a challenging methodological difficulty
inherent in consciousness research: the measurement problem –
that is, the fact that any exploration of consciousness depends on
some kind of report, either external or through introspection.
Consequently, one is invariably faced with the difficult task of

disentangling the neuronal mechanisms associated with such
reports from those underlying the phenomenal experience
(e.g., sensory perception) itself. Human functional magnetic res-
onance imaging (fMRI), which can provide a highly detailed
mapping of the conscious human brain, nevertheless suffers par-
ticularly severely from this methodological confound due to its
sluggish temporal dynamics.

How then can one disentangle these closely related processes?
Block provides an impressive survey of sophisticated experiments
suggesting that reportability can be distinguished, and in fact is
not necessary for phenomenal experience. Here I will present
an alternative approach which nevertheless agrees with the
notions proposed by Block – both point to the feasibility of
phenomenal perception without a reporting perceiver.

The idea is quite straightforward: If the reporting/introspec-
tion stage can somehow be sufficiently segregated in time from
the perceptual stage, one may be able to study in isolation the
brain areas engaged during perception without confounding
them with those involved in reporting and introspection.
In such an experimental paradigm, the report/introspection of
the percept is obtained only at a later stage, through
recollection.

It could be argued that such a clean temporal separation of
perception from reporting is simply not feasible. However,
there are many instances in which it seems that perception
occurs without any overt report or introspection. A striking
example is the condition of sensory absorption, in which engage-
ment with the perceptual stimuli is so intense that one gets the
strong sense of “losing oneself in the act.” Another, more
common type of experience may happen when watching a
highly engaging movie – again, one is clearly not in the business
of reporting or self-introspection during such states.

Of course, there is no a priori reason to assume that such intui-
tive impressions of self-loss indeed reflect a true neuronal dis-
sociation of perception from any self-related processes; for
example, it could be that implicit activation of cognitive-access
areas may occur even during highly absorbing moments. In par-
ticular, it has been suggested that neural processes underlying an
implicit first-person perspective may be an essential element of
any conscious awareness state. Here is where fMRI research
may prove useful, because it allows the mapping of any neuronal
activity, be it conscious as well as implicit or subconscious during
such engaging moments.

So what does brain imaging during absorbing perceptual
moments reveal? In an fMRI study of brain activation in subjects
watching a highly engaging movie (Hasson et al. 2004), the
results revealed a robust and wide-spread activation in the back
(i.e., sensory part) of the cerebral cortex, in a system of areas
we termed the “Extrinsic” system (i.e., cortical regions oriented
towards the external environment). In contrast, the front part
of the brain remained relatively unresponsive. Indeed, even in
the back part we found several relatively unresponsive islands.
This entire set of nonresponsive areas constituted a coherent
system (largely overlapping with the default mode network;
Raichle et al. 2001)) which we termed the “Intrinsic” system
because of its complementary nature to the sensory-driven
Extrinsic system. We hypothesized that the intrinsic/extrinsic
divide may reflect a fundamental functional organization of the
human cortex (Golland et al. 2007).

Our research, as well as that of many others, have indicated that
the Intrinsic system deals with internally oriented functions –
precisely the network one would assume is the most likely candi-
date for mediating cognitive access, introspection, and report-
ability, as well as the “first person perspective” (Baars et al.
2003). Critically though, the Intrinsic network in fact shows a
strong reduction in activity precisely during moments of
intense perceptual processing (Goldberg et al. 2006; and see
Fig. 1 further on here). Thus, not only do we fail to find fMRI
evidence for a synergistic activation of sensory representations
in the back of the brain with self-related networks in the front,
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but intense sensory engagement actually appears to shut off these
cognitive access networks!

In summary, fMRI data during perceptual engagement
suggests that perceptual awareness can emerge through internal
activity in sensory systems, without a need to be “read out” by
higher-order cognitive access mechanisms.

Finally, on a cautionary note, it should be emphasized that the
present conclusions should be tempered by the methodological
limitations of fMRI. Hence, substantial neuronal activity may
go undetected by the fMRI method if the neuronal represen-
tations are too small (Avidan et al. 2002), or the signals are too
rapid to affect the sluggish hemodynamic fMRI response. Fur-
thermore, cortical regions which do not modulate their activity
levels during sensory perception may go undetected using our
standard fMRI methodology.

On the other hand, it is tempting to consider the more speculat-
ive implication of these recent findings: the notion that phenom-
enal experience may emerge through internal processing within
sensory representations proper has far reaching consequences
for neuronal theories of consciousness. To see why, let us consider,
first, the concept of population coding, which is a widely accepted
notion of sensory representations. In such coding schemes, the
combined pattern of activity in a group of neurons (the population
vector or state) represents a sensory percept, say a yellow color (see
Fig. 1) generated by virtue of the fact that a “green” and a “red”
neurons (R and G in Fig. 2) are active while the “blue” neuron
(B) is not. Importantly, in conventional models, this network
state is then read out by a higher-order station. Such coding
allows a huge combinatorial power (e.g., Levy et al. 2004).

However, note that here we consider the possibility that
phenomenal experience emerges within the bounds of the
sensory representations themselves, without assuming a hier-
archical flow into a high order read-out area. Instead, I would
like to propose that the percept is coded cooperatively by the
sensory network itself (see Fig. 2). Therefore, in such a scheme
the phenomenal experience emerges when all relevant neurons
in a network are informed about their own population state.
Note that in such a cooperative coding model (somewhat

analogous to a point attractor dynamics) there is no hierarchical
processing – each active neuron simultaneously serves the roles
of reading out and representing the perceptual state. Intrigu-
ingly, this single principle seems to successfully account for a
large body of recent experimental data: for example, the high
firing rates, relatively long durations, and dense local connectivity
which appear to be critical for the emergence of conscious per-
ceptual states.

To summarize, the field of consciousness research appears to
be in the midst of an exciting period where the experimental
jury is still out regarding such fundamental issues as the
minimal spread of neuronal activity that is sufficient to elicit a
conscious percept. However, in complete agreement with
Block, I believe that these issues are experimentally tractable
and will certainly lead to great advances in the construction of
testable neuronal theories of conscious awareness.

Figure 1 (Malach). Intrinsic and extrinsic systems. Antagonistic relationship between the extrinsic and intrinsic systems (light and
dark patches, respectively) during an intense visual recognitions task. Arrows point to the high fMRI activation in the LOC region
of the extrinsic system (right inset), as opposed to inhibition of activity in the SFG, a self-related part of the intrinsic system (left
inset). Lateral view of an “inflated” left hemisphere. Back is to the right. [Modified from Goldberg et al. (2006) and Golland et al.
(2007).]

Figure 2 (Malach). Two alternative schemes for perceptual
representations. In conventional population coding (A) the
neuronal state is read out by high-order areas. In the
“cooperative coding” scheme there is no hierarchical
processing. The neuronal state is both generated and read out
by the same neurons through their lateral connectivity. Here I
propose that the latter dynamics leads to phemonenal
experience.
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Dodging the explanatory gap – or bridging it
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Abstract: Assuming our understanding of the brain continues to advance,
we will at some point have a computational theory of how access
consciousness works. Block’s supposed additional kind of consciousness
will not appear in this theory, and continued belief in it will be difficult
to sustain. Appeals to “what it’s like” to experience such-and-such will
carry little weight when we cannot locate a subject for whom it might
be like something.

Block says he wants to sidestep the “explanatory gap,” but I’m
afraid that it is too wide to walk around – you have to find a
way to get across it.

Let us suppose we had a completely worked-out explanation of
how information flows between the various chunks of brain dis-
cussed in the target article. Let’s stipulate, with the author, that
the explanations are roughly at the level of neural networks as
described by Koch (2004). They will therefore be computational,
in the sense that they would leave little room for distinctions
between the actual brain and any device that passed equivalent
coded messages between nodes standing for assemblies of
neurons.

It seems likely that we will possess such explanations in the
foreseeable future. At that point we will know how “access” in
the author’s sense will happen; that is, let us suppose, how infor-
mation is distributed to a global workplace in Baars’ (1997) fra-
mework. Will we also know how “phenomenology” happens?
(I mean “phenomenology” in the sense Block uses it in sentences
such as, “Sperling’s clever idea was to test . . . whether the
phenomenology persists after the stimulus was turned off
by. . .”; target article, sect. 9, para. 2.) Well, no, we won’t. The
computational explanation of how information flows in order to
enable subjects to report a row of Sperling’s (1960) array after
hearing a tone will of course not refer to anything like phenom-
enology, but only to neural structures playing the role of buffers
and the like. This is what Chalmers (1996) calls the Paradox of
Phenomenal Judgment, which is just another angle on the Expla-
natory Gap.

Block would like it to be the case that phenomena play a role in
our psychological abilities. To extract a few exemplary phrases
from section 9:

[S]ubjects are able to deploy working memory so as to access only half
the rectangles despite the fact that . . . subjects’ reported phenomenol-
ogy is of seeing all or almost all of the rectangles. . . . [Suppose] the sub-
jects are continuing to maintain a visual representation of the whole
array – as subjects say they are doing . . . (sect. 9, para. 6)

and

The subject has persisting experiences as of more specific shapes than
can be brought under the concepts required to report or compare
those specific shapes with others. (sect. 9, para. 10)

Notice how terms like “working memory,” “phenomenology,”
“visual representation,” “experiences,” and “concepts” are used
as though they all belong at roughly the same level in the expla-
natory hierarchy; but, in fact, in our envisioned computational
explanation the “phenomenology” and “experiences” will drop
out, as they seemingly always do.

Our intuition that experiences are somehow inspected in
making phenomenal judgments is,1 as I argue at greater length
in McDermott (2001), exactly backwards. The inspections are
computational events that must precede the experiences, causally
and temporally. If an experience is reported, or accessed in some
weaker sense, then we can explain it by reference to how the

brain thinks about itself.2 But if an experience happens without
being accessible, then it becomes a phantom.

Let me draw an analogy here. If we continue to suppose that
cognitive science finds a satisfying computational explanation of
visual processing and access consciousness, the unaccessed experi-
ences will be in a position analogous to unobserved electrons in a
two-slit experiment demonstrating interference of their wave func-
tions. Some physicists, such as David Bohm (Bohm & Hiley 1993),
found it hard to believe that an electron could shed its particle-
hood for all except brief flashes of time, and devised theories in
which electrons always remained particles, whose positions inge-
niously served as indices to wave functions. Few in the mainstream
physics community found this theory attractive, for some technical
reasons, but also for an easily grasped one: The “positions” in
Bohm’s theory, being in principle completely unobservable,
were obviously vestigial ornamentation on a theory that was other-
wise an inelegant variant of ordinary (nonrelatavistic) quantum
mechanics.

It seems clear that if we get a cognitive-scientific (i.e., a neuros-
cientific or a cognitive-psychological) explanation of access to
experience, we are going to go through an intuition change at
least as violent as that brought about by quantum physics.
I think it is inevitable that our understanding of consciousness
will change as radically as our understanding of, say, life, has
since the seventeenth century. Will this be a new “definition”
of consciousness? Block supposes (sect. 3) that we can always
rephrase questions about phenomenology using the popular
but at best vacuous formulation asking “what it is like” to have
a particular experience. However, one has to ask to whom it
might be “like something” for the fusiform face area of brain-
lesion patient G.K. to light up when it is not like anything to
G.K. himself?

I am actually in sympathy with the author’s stance on method-
ology. I think the Occamish arguments he uses to justify his con-
clusions can be valid. I just don’t think Block’s methodological
razor is a match for the scientific buzz saw that is cutting
through this area of science.

NOTES
1. Note the unspoken premise in the quote from the target article

above that the phenomenology of eight somethings must somehow be
eight – what? Phenomenologies of some kind, I guess – only a few of
which can be snatched before evanescing.

2. In other words, we can place it within the framework of a “higher-
order thought” theory of phenomenal consciousness, although not the car-
icature of that hypothesis described by the target article in section 6; of
course the theory does not posit that every conscious thought is conscious
by virtue of another conscious thought targeted at it. If it did, the obvious
infinite regress would make the theory unattractive to just about anyone
aware of post-Renaissance developments in philosophy of mind.

Reportability and illusions of phenomenality
in the light of the global neuronal workspace
model
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Abstract: Can we ever experimentally disentangle phenomenal
consciousness from the cognitive accessibility inherent to conscious
reports? In this commentary, we suggest that (1) Block’s notion of
phenomenal consciousness remains intractably entangled with the need
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to obtain subjective reports about it; and (2) many experimental
paradigms suggest that the intuitive notion of a rich but non-reportable
phenomenal world is, to a large extent illusory – in a sense that
requires clarification.

In a very stimulating target article, Ned Block places phenomenal
consciousness at the core of his conceptual framework for con-
sciousness (Block 1995b; 2001; 2005). In the past, we have pro-
posed that access of information to a prefronto-parietal global
neuronal workspace, capable of broadcasting that information
to many distant cortical areas and therefore making it available
for verbal or nonverbal report, is the essential ingredient of a
theory of conscious perception (Dehaene & Naccache 2001).
For Block, however, conscious reports fail to capture the whole
conscious experience (and this incompleteness is not imputable
solely to spurious factors such as reporting biases or errors).
Block defends the existence of a phenomenal consciousness irre-
ducible to conscious reportability. The key problem that we have
with his thesis is its lack of empirical testability. Can we ever
experimentally disentangle phenomenal consciousness from the
cognitive accessibility inherent to conscious reports? In this com-
mentary, we suggest that (1) Block’s notion of phenomenal con-
sciousness remains intractably entangled with the need to obtain
subjective reports about it; and (2) many experimental paradigms
suggest that the intuitive notion of a rich but non-reportable
phenomenal world is, to a large extent illusory – in a sense that
requires clarification.

1. Reports, conscious access, and phenomenology. If one
wants to define phenomenal consciousness differently than
conscious reportability, then one should resist the temptation
to make use of subjects’ reports to credit the existence of
phenomenal consciousness. If the only support for the
existence of phenomenal consciousness comes from conscious
reports, then we find no reason to accept a major distinction
between these two concepts. Yet Block’s argument makes
recurrent use of subjects’ reports to advocate the existence of
phenomenal consciousness. For instance, Block states:

When one has a phenomenally conscious experience, one is in some
way aware of having it. (sect. 6, para. 1)

In this case, aren’t we also able to report it? Later, when dis-
cussing Sperling’s seminal “iconic memory” experiments, Block
writes:

I am taking what subjects say at face value. (sect. 9, para. 6)

and

How do we know we can believe subjects’ reports to the effect that they
experience all or almost all of the objects in the Sperling and the
Landman et al. experiments? (sect. 9, para. 15)

In these sentences, Block relies heavily on subjective reports. He
suggests that they provide face-value support for a rich phenom-
enal experience, supposedly going way beyond the few details
that can actually be reported. Yet this seems to prove our
point: Availability for report remains the sole criterion for con-
scious perception. We are still waiting for a clear, empirically
usable definition of “phenomenality” or “qualia” that goes
beyond what can be done based on subjects’ reports alone.

2. What is a report? It is, however, essential to better define
what we mean by “report.” A report is not a “cut and paste”
copy of a visual scene, but rather a conscious comment on an
inner mental representation. This representation can originate
from perceptual systems at multiple levels, but ultimately it
results from their redescription by evaluative and interpretative
systems. At any given moment, it provides only a partial and
possibly biased description of the perceptual scene. In our
view, the fact that, on any given trial, subjects cannot report
the whole scene is therefore non-essential – what is essential is
that any consciously visible item is accessible for report.

Block’s comments on split-brain patients, locked-in patients
and aphasic patients, also prompt us to remind him that

conscious reports can be nonverbal or even become entirely
covert, due to motor system impairments (Gazzaniga et al.
1977; Laureys et al. 2005). The absence of overt verbal report
in patients is not diagnostic of the absence of conscious access
and of internal form of “self-report” (e.g., internal speech).
Using neurophysiological tools such as functional magnetic res-
onance imaging (fMRI) and event-related potentials (ERPs),
indirect conscious reports can be obtained from these patients.
They can and should be further complemented by looking for
other psychological properties which are thought to be exclusive
to conscious processing, such as active maintenance of mental
representations (Owen et al. 2006) or dynamic regulation of
executive control. In this broader definition, the reportability cri-
terion is far from being a “behavioristic ladder” (see target article,
sect. 4, para. 5) – rather, it provides an excellent test of whether
or not an information is conscious accessible (Naccache 2006b).

3. Sperling’s experiments. Block interprets Sperling’s iconic
memory experiments (Sperling 1960) and their recent
extension by Landman et al. (2003) as a clear proof of a rich
though non-reportable phenomenal world. We disagree, and
propose an alternative interpretation of these experiments in
the global neuronal workspace framework.

What happens in the brain when a large array of letters is
briefly flashed, then removed? Since no mask is present, there
is no reason to doubt the subject’s report that he or she is
aware of the array. The conscious content presumably stems
from both a dorsal map of approximate letter locations (perhaps
in area lateral intraparietal [LIP]) and a ventral representation
of the letters (perhaps in area V4; Dehaene et al. 2004). Both
dorsal and ventral representations must be jointly accessed by
prefrontal regions when subjects report that they see a spatially
extended array of letters.

Sperling’s experiments clearly demonstrate that all individual
letters remain represented for ~1 second within a posterior, pre-
sumably retinotopic location-specific buffer (iconic memory).
However, other studies indicate that when attention is distribu-
ted, temporal and prefrontal regions act as capacity-limited
filters and cannot represent more than a few objects (Kastner
et al. 1998). When subjects report seeing “all the letters,” we
suggest that they distribute their attention globally over the
array, and thus are only able to determine its approximate
numerosity and “letterhood”; our model predicts that only this
approximate content, not the detailed letter identities, accesses
a fronto-parietal global neuronal workspace. When subjects
report individual letters, they change to a focused attention
mode that allows them to enhance one location at a time, to let
its specific content access the global workspace, and, therefore,
to name it. Our model predicts that in this case, a local subregion
of letter-sensitive retinotopic cortex (e.g., V4) becomes tempor-
arily synchronized with anterior cortices and transmits a reporta-
ble visual content to prefrontal cortex (for related evidence, see
Haynes et al. 2005; Sergent 2005).

The model we just sketched, although in need of further spe-
cification, seems capable of accounting for the subjects’ reports
within the global neuronal workspace without appealing to
Block’s hypothesis of non-reportable phenomenal states. The
mismatch between the report of seeing the whole array and the
reduced capacity to report the individual letters therefore fails
to provide univocal support in favor of Block’s phenomenality-
without-report hypothesis (as noted above, it does not even
speak to this issue, since it is a mismatch between two reports).

4. The illusion of seeing. Part of the confusion surrounding the
Sperling paradigm may stem from our description of the report of
seeing the whole array as an “illusion of seeing” (Dehaene et al.
2006). The term “illusion” applies imperfectly to Sperling’s
paradigm because, after all, the subjects’ introspection turns
out to be veridical: they can see the whole array, and they can,
when probed, report any of its letters (though not all of them
at once). However, the term “illusion” emphasizes that, until
information is accessed by the fronto-parietal workspace, it is
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illusory to think that subjects necessarily have veridical
knowledge of it. Indeed, our model predicts that, if a single
letter of the Sperling array was replaced by another letter or
even a digit prior to the focused attention stage, subjects might
not notice it and still maintain that they “see all the letters” – a
clear illusion. This substitution paradigm would lead to many
testable predictions. For instance, a subpart of area V4 should
have veridical information about the symbol’s identity, which
could be decoded by fMRI (see Haynes & Rees 2006; Williams
et al. 2007) – but this spot should be (temporarily) functionally
disconnected from frontal decision areas, and its information
should not be used in subject’s reports.

Many other paradigms and neuropsychological syndromes
(Naccache 2006a) that are not discussed by Block indicate that
reports of a rich phenomenality cannot be taken at face value
(though we agree with Block that they still have to be explained
in all of their details). In the “moving window” paradigm, for
instance, where a computerized display is changed in synchrony
with eye movements, viewers claim that they see a normal page of
text even when all parafoveal information is replaced by strings
of X’s (Rayner & Bertera 1979). Similarly, we all have the illusion
of seeing a world in full color although color-sensitive cones are
absent in the periphery of our retina. Such illusions suggest to us
that building a theory of consciousness based on intuitions of
phenomenality without reportability may be building on sand.

Phenomenal consciousness lite: No thanks!
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Abstract: The target article appeals to recent empirical data to support the
idea that there is more to phenomenality than is available to access
consciousness. However, this claim is based on an unwarranted
assumption, namely, that some kind of cortical processing must be
phenomenal. The article also considerably weakens Block’s original
distinction between a truly nonfunctional phenomenal consciousness and
a functional access consciousness. The new form of phenomenal
consciousness seems to be a poor-man’s cognitive access.

A central piece of the argument presented in the target article is
Ned Block’s claim that “phenomenal consciousness overflows
cognitive accessibility” (target article Abstract). Block’s main
motivation for this claim is his intuition, shared by most of us,
that we see much more than we can report. The feeling is particu-
larly clear when an image is flashed before us, and we feel we
have seen “everything in it,” yet generally will be unable to
report more than 3 to 5 elements from the scene (the classic
Sperling “whole report” paradigm).

The trouble is that an explanation for this feeling of being able to
see more than we report might lie in the fact that the early stages of
the visual system possess a certain degree of neural persistence.
This neural persistence or “icon” might not itself be phenomenally
conscious. Instead, it might, for a short while, be available for
access by higher cortical mechanisms. Our impression of seeing
“everything” might therefore derive not from actual phenomenal-
ity of the icon, but from the immediate availability for access of
information in this persistent subcortical icon.

This is where Block musters new evidence from the recent
experiments of Landman et al. (2003) and Sligte et al (2008).
These experiments, contrary to the original Sperling experiments

(Sperling 1960), show that the neural persistence that seems to
be involved in giving us the impression of seeing everything
can sometimes be of considerably longer duration than pre-
viously measured. Information about the orientation of eight rec-
tangles, for example, can sometimes be recovered as long as one
second after stimulus extinction. This long persistence suggests
that the information cannot be subcortical but must be of cortical
origin, and Block concludes that for this reason it is likely to be
phenomenal.

So Block’s argument contains this critical step: the step consist-
ing in assuming that if something provides an impression of detail,
and its substrate is cortical, then it is likely to be phenomenal. This
makes sense to Block because he starts from an a priori assumption
that consciousness is a “natural kind” and has some kind of “neural
signature.” Converging evidence, he says, suggests that if certain
neural conditions are met (e.g., being cortical rather than subcor-
tical), then visual information in the brain becomes conscious.

However, the neural signature hypothesis is merely speculat-
ive. It could indeed turn out that there is neural commonality
in every case of consciousness, but why should one start out
with this assumption? Moreover, even if it were the case that
an identifiable neural signature for consciousness existed, what
would its significance be? Block himself suggests it would leave
us still struggling with a “hard problem” of consciousness,
showing that this neural signature would give us little insight
into phenomenal consciousness.

Leaving aside the criticism of Block’s use of recent empirical
data in defense of his hypothesis, we are surprised at another
aspect of his argument.

Block once had a program of disproving philosophical func-
tionalism. There were two kinds of consciousness: phenomenal
consciousness and access consciousness. Phenomenal conscious-
ness was pure and nonfunctional. Block thought the existence of
phenomenal consciousness (for which he adduced empirical and
theoretical material) proved there was more to consciousness
than the functional (Block 1995b).

The problem, critics quickly pointed out, was that something
purely nonfunctional, something that has no effects, and in prin-
ciple can have no effects, is not only undiscoverable (any obser-
vation would be an effect), but epiphenomenal as well: it cannot
even have any effects on the phenomenology of the subject in
whose consciousness it is present. Nevertheless, if the goal of
showing the plausibility of a nonfunctional phenomenal con-
sciousness were attainable, this would be an important result.

But in the target article the opposition between the realm of
the phenomenal and the realm of access is diluted. Today’s
version of phenomenal consciousness is no longer completely
access-resistant. After all, Block musters evidence for its exist-
ence by noting that people report that they think they have
seen everything in the scene even though they cannot always
report all the details. So this is a report, just not a full report. Fur-
thermore he claims further evidence by saying that they can
report the details if cued early enough. This is also a report!

Thus, instead of the original strong opposition between func-
tional access consciousness and nonfunctional phenomenal con-
sciousness, there now seems actually to be a tight link between
this new (avowedly less-than-) cognitive access, and phenomenal
consciousness. Indeed, nothing in the present target article indi-
cates phenomenal consciousness cannot be interpreted as a
weaker variant of access consciousness. Importantly, and
further encouraging this interpretation, phenomenal conscious-
ness also no longer gets identified with the qualitative, often
called “what-it-is-like” aspects of consciousness.

If phenomenal consciousness is no longer sharply distin-
guished from access consciousness, a significant issue on the
Scientific Explanation of Consciousness is transformed into a
rather minor quibble about the scope of the access subjects
have to visual information in psychological experiments! Decid-
ing whether subjects can describe four or eight masked items
after a certain number of milliseconds is perhaps an important
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project in psychology and neuroscience, but resolving the ques-
tion does not seem like a big advance on the mind/body problem.

Reuniting (scene) phenomenology with
(scene) access
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Abstract: Block shows that we can consciously see a scene without being
able to identify all the individual items in it. But in itself this fails to drive a
wedge between phenomenology and access. Once we distinguish scene
phenomenology from item phenomenology, the link between
phenomenology and access is restored.

Block describes how in Sperling’s (1960) classic study subjects
were briefly shown three rows of four alphanumeric characters.
The subjects reported seeing the array, but when asked to identify
the characters could only name four or five. Block invokes this
study and an impressive number of further considerations
to argue that “phenomenology overflows accessibility”
(sect. 9) – you can be consciously aware of the alphanumeric
array even though you cannot cognitively access the individual
characters.

I agree that there is one sense in which this is true. But I’m not
sure that it supports Block’s larger program of distinguishing
“phenomenal consciousness” from “access consciousness.”

Suppose we distinguish “scene phenomenology” from “item
phenomenology.” In relation to the Sperling display, you have
the former once you are phenomenally conscious of a 3�4
array, whereas you have the latter if you are phenomenally con-
scious of the individual characters. Now focus on scene phenom-
enology: Block’s arguments seem to me to leave it quite open that
scene phenomenology may constitutively require some kind of
access. After all, his arguments depend crucially on the fact
that normal subjects report that they are visually aware of an
alphanumeric array – this is his basic reason for saying that
there is more in phenomenology than the four or five characters
they can name. At first pass, this certainly suggests that scene
phenomenology requires at least “scene access” in some sense
that allows normal subjects to report that they are aware of an
array, even if they cannot identify all the characters.

No doubt Block would urge that scene phenomenology does
not require even scene access. He maintains that the patient
G.K. is sometimes consciously aware of a face even though
G.K. denies seeing any such thing. Block also suggests that
there can be phenomenology in Fodorian modules whose encap-
sulation presumably precludes cognitive access of any kind. Still,
while Block makes these claims, it is not clear to me that he offers
any arguments for scene phenomenology without scene access.
Rather, his arguments all concern the possibility of scene phe-
nomenology without item access, which is rather different. He
shows that I can see the alphanumerical array without being
able to report all the characters, but not that I can see it
without even knowing that I am seeing an array. (Nor is it is
entirely clear to me that Block is consistent in urging the possi-
bility of scene phenomenology without scene access. Consider
what he says in section 11 against the suggestion that a state is
conscious if it is broadly cognitively accessible in the sense that
it can be “amplified if attended to.” Block’s objection is that
this would let in some “uncontroversially unconscious” states.
But what makes a state “uncontroversially unconscious” if it is

not that subjects tell us so? Once we allow that a state can be con-
scious even though normal subjects systematically deny this, then
I’m not sure there will be any uncontroversially unconscious
states.)

Having got this far, we might well wonder whether Block really
does anything at all to separate phenomenology and access. He
shows that we can have scene phenomenology without item
access, but not that we can have scene phenomenology without
scene access, or item phenomenology without item access.

Block argues that we need to let phenomenology without
access explain the kind of data displayed in the Sperling exper-
iment: in such cases we have phenomenology (in the back of
the head) without cognitive access (in the front). But, for all he
says, an equally good explanation would be that we have scene
phenomenology/access (in the front of the head) without item
phenomenology/access (which would also be in the front).

Does it make sense to posit scene phenomenology without
item phenomenology? Can we be conscious of the array
without being conscious of the individual characters? I don’t
see why not. If visual perception involved something like physical
photographs in the brain, maybe this would be impossible. You
can’t photograph an array of characters without photographing
the individual characters. But if conscious seeing is always
seeing as – always a matter of bringing back-of-the brain activity
under stored patterns – then I don’t see why you can’t con-
sciously recognize something as an array without consciously
recognizing the individual characters.

I have been suggesting that Block’s arguments fail to drive a
wedge between phenomenology and access. However, this is
not because I am a “metaphysical correlationist,” as Block
suggests in his section 7. I don’t think that there is any principled
reason for insisting that consciousness must be tied to access. The
passage that Block cites (from Papineau 2002, p. 187; see target
article, sect. 7, para. 2) is my characterization of the “standard
methodology” of consciousness research, not my own view.
As is made clear in the later sections of the chapter from which
Block quotes me, I am quite open to the possibility that there
may be “hidden” conscious states of just the kind Block is inter-
ested in – states with phenomenology but to which the
subject lacks cognitive access. Still, although I am open to this
possibility, I don’t think that Block’s target article mounts an
effective empirical case for such states, for the reasons given
earlier.

In my book (Papineau 2002), I conjectured that this issue will
always be incapable of resolution, and suggested that this is
because the very concept of phenomenal consciousness is too
indeterminate to allow serious empirical investigation of its
boundaries. But now I am not so sure. Block’s richly textured
use of the empirical data may not amount to a conclusive case
for phenomenology without access, but it certainly teaches us a
great deal about both. It also makes me less pessimistic about
the possibility that further empirical data may cast even more
light on the boundaries of phenomenal consciousness.

Accessed, accessible, and inaccessible:
Where to draw the phenomenal line
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Abstract: One can distinguish among perceptual states that have been
accessed by working memory, states that are accessible, and states that
are inaccessible. Block compellingly argues that phenomenology
outstrips access but wrongly implies that phenomenology outstrips
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accessibility. There is a subjective difference between Sperling cases and
inattentional blindness, which suggests that phenomenology occurs
under conditions of accessibility, and not inaccessibility.

For more than a decade Ned Block has been defending the thesis
that phenomenal experience can occur without cognitive access.
In his target article here, he compellingly argues for the more
restricted view that phenomenal experience outstrips accessibil-
ity in a narrow sense. In Block’s terminology, a perceptual state is
narrowly accessible if it has been encoded in working memory (or
encoded in a “global workspace” in frontal cortex). It would be
more perspicuous to describe such states as “accessed,” rather
than “accessible.” In contrast to these, there are states that are
accessible but not yet accessed, and states that are totally inac-
cessible (Dehaene & Nacchache 2001). Therefore, we may ask
whether consciousness outstrips mere accessibility in addition
to access. Block is largely agnostic about this question here, but
he implies that phenomenology outstrips accessibility; his meth-
odological claims seem to entail this conclusion, and his phenom-
enal/access distinction may depend on it (Block 1995b). In this
commentary, I argue that Block can grant the existence of inac-
cessible phenomenal states only on pain of multiplying the
number of phenomenal states beyond plausibility.

Elsewhere I argue that phenomenal consciousness requires
attention (Prinz 2005; 2007; forthcoming). I define attention as
the process that allows representations in perceptual centers to
gain access to working memory. Attended representations are
accessible, but not necessarily accessed, as confirmed by
studies of divided attention and passive movie watching
(Goldberg et al. 2006; Kouider et al. 2007). If this account is
right, the neural correlate of consciousness is the neurocomputa-
tional process that underwrites accessibility. That process might
be a distinctive pattern of neural activation, or perhaps activation
levels above a critical threshold. When the process occurs, the
affected neurons can send afferent signals to working memory
structures in frontal cortex, but task demands, lateral compe-
tition, and other factors determine which neurons in the
window of attention propagate beyond perceptual centers and
get encoded in working memory. Thus, there is a three-way
distinction between unattended, attended, and encoded, or
inaccessible, accessible, and accessed.

Block correctly concludes that phenomenology outstrips
working memory encoding, but he underestimates the behavioral
evidence for the view that accessibility is necessary for phenom-
enology. Research on inattentional blindness, attentional blink,
extinction, and visual neglect strongly suggest that phenomenal
experience disappears when attention is withdrawn. Block
seems to disagree. He implies that phenomenology can occur
without attention (consider his discussion of extinction and his
enthusiasm for the view that reentry is the neural correlate of
consciousness). Block implies that cases of inattention are com-
parable to Sperling cases (and standard change blindness exper-
iments), in which participants report seeing a stimulus but cannot
identify it. He may think that we have phenomenology in both
cases. If so, this is a fatal flaw in his position. Sperling cases
and cases of inattention are radically different. In cases of inat-
tention, participants insist that they have seen nothing, and
they are at chance in guessing whether there was an object pre-
sented in their unattended fields. There is no reason to postulate
phenomenology under total inattention, and overwhelming
reason to postulate phenomenology in Sperling cases (and
cases of change blindness), where subjects attend to the stimuli
and have vivid experiences, despite limitations of reportability.
In my terminology, Sperling cases involve accessibility without
(complete) encoding, and inattention cases render stimuli inac-
cessible. Therefore, consciousness depends on accessibility.

Block might counter with a methodological objection: The
claim that phenomenology disappears under inattention is
based on what participants report in the relevant studies, and
taking reports as authoritative begs the question against those

who believe that phenomenology outstrips accessibility. Against
this, I have two replies. First, the evidence does not rely solely
on reports. There are dramatic subjective differences between
inattentional blindness and Sperling cases; anyone who has
seen both kinds of stimuli can experience the contrast. There
are presumably also psychometric and physiological differences
that correlate with the subjective differences, and these can be
used to test for phenomenology when reports are unavailable
or unreliable (as with aphasia or anosagnosia). Under non-patho-
logical conditions, every subject can subjectively confirm that
when phenomenal experiences occur, we can at least report
that something was experienced. That gives us reason to trust
such reports in others. Reports can be subjectively confirmed.

Second, Block implicitly relies on reports in defending his own
conclusions. For example, he dismisses the view that activations
in low-level visual areas are conscious by appeal to the fact that
there are low-level activations corresponding to unseen stimuli
in binocular rivalry studies. But the assumption that participants
in rivalry studies are not experiencing both concurrently pre-
sented stimuli is based on what they report. Block must either
concede that reports are authoritative or deny that we can rule
out the possibility of conscious states in V1 and earlier visual
areas.

In response, Block should reject the conjecture that both stimuli
are conscious in binocular rivalry on subjective grounds: When you
participate in such a study, you feel like you are seeing just one
stimulus. The subjective method of determining which states are
conscious does not presuppose that consciousness depends on
reportability; even if I don’t trust the reports of other participants,
I can participate in the studies and see for myself. If Block grants
that subjective confirmation is authoritative, then he should
concede that there is no experience of stimuli under conditions
of inattention. If he denies that subjective confirmation is author-
itative, then he will have no way of ruling out that we have con-
scious experiences of both stimuli in binocular rivalry – indeed,
Block will have no way of ruling out the possibility that there are
phenomenal states in the LGN and the retina. On the first horn,
Block would have to concede that phenomenology requires acces-
sibility, and, on the second horn, he would proliferate the number
of phenomenal states beyond plausibility. In sum, I think Block
can postulate inaccessible phenomenal states only on pain of ren-
dering every visual response conscious. The dramatic subjective
distinction between Sperling cases and cases of inattentional blind-
ness undermines efforts to establish phenomenology without
accessibility.

Phenomenological overflow and cognitive
access
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Abstract: I argue that the partial-report results Block cites do not
establish that phenomenology overflows cognitive accessibility, as Block
maintains. So, without additional argument, the mesh he sees between
psychology and neuroscience is unsupported. I argue further that there
is reason to hold, contra Block, that phenomenology does always
involve some cognitive access to the relevant experience.

Block’s argument for the overflow of cognitive accessibility by
phenomenology relies primarily on the partial-report results of
Sperling (1960) and others. I argue first that those results do
not by themselves support that overflow. I then raise concerns
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about whether phenomenology could be altogether independent
of cognitive access, as Block maintains.

Subjects in Sperling’s experiment can identify only a few of the
presented letters, but they report that they are all letters. Block
convincingly argues that this limitation in identifying results
from constraints imposed by visual working memory. He also
urges that “phenomenology persists beyond the stimulus” (sect.
9, para. 4), since post-stimulus cuing enables subjects to focus
on the subset of items they then identify. Because that cuing
occurs after the stimulus has ceased, one reasonable hypothesis
is that the identifying relies on persisting phenomenology.

Still, subjects identify all the items as alphanumeric indepen-
dent of any cuing; as Block notes, subjects “can bring them
[all] under a general concept like ‘alphanumeric character’”
(sect. 9, para. 2). So all the items are at least partially conceptu-
alized independent of cuing, presumably before the stimulus
ceases.

So it may well be that, even before the stimulus ceases, the
items are all conceptualized in respect of their specific alphanu-
meric identity. Identification of specific letters might then rely
solely on that conceptual information, rather than on persisting
phenomenology. The working-memory bottleneck would still
be operative; conceptual representations of the specific identities
of all the letters would be available prior to cuing, but only about
four could get through to figure in subjects’ identifications.

On this model, only persisting conceptual representations
figure in whatever identifications the bottleneck permits. As
with the Global Workspace model of Dehaene and Naccache
(2001), which Block considers, the limit on specific identifi-
cations results from a constraint on how much conceptual infor-
mation can get through.

Perhaps phenomenology does persist, as Block urges. But
some conceptual representations plainly persist as well, since
subjects can identify all the items as alphanumeric long after phe-
nomenology has clearly ceased. So if phenomenology does
persist, it is accompanied by persisting conceptual represen-
tations, and those representations may by themselves be the
basis of whatever specific identifications subjects can make.

The same holds for the related results of Landman et al.
(2003). Block urges that these “[s]ubjects are apparently able to
hold the visual experience for up to 1.5 seconds” (sect. 9,
para. 7). But, as with the Sperling result, subjects’ post-cuing
ability to detect which rectangles have changed may be the
result, not of persisting phenomenology, but rather, of persisting
conceptual representations.

Block takes phenomenology to overflow cognitive access
because subjects must have “persisting experiences as of more
specific shapes than can be brought under the concepts required
to report or compare those specific shapes with others” (sect. 9,
para. 10). But the working-memory bottleneck may instead
operate by restricting the number of fine-grained conceptual rep-
resentations that can figure in reporting and comparing.

The upshot of the partial-report results, then, would not be
“phenomenological overflow” (sect. 9, para. 13), but rather over-
flow of the working-memory bottleneck by fine-grained concep-
tual representations. Since the mesh Block argues for is “between
the psychological result that phenomenology overflows cognitive
accessibility and the neurological result that perceptual represen-
tations that do not benefit from attention” (sect. 14, para. 10), that
mesh is in jeopardy. So it cannot help resolve Block’s puzzle
about “whether the cognitive access underlying reportability is
a constitutive condition of phenomenal consciousness” (sect. 2,
para. 9).

In any case, there is reason to think phenomenology does
always involve cognitive access. Block notes that “when one has
a phenomenally conscious experience [i.e., an experience with
phenomenology], one is in some way aware of having it” (sect.
6, para. 1). This reflects the widespread intuition that phenomen-
ology is a matter of how our mental lives appear to us. There
being something it is like to have an experience is just a matter

of such mental appearance. Block denies that being thus aware
of an experience itself involves some cognitive access to it, but
his reasons for that rejection are unconvincing.

One way to explain why phenomenology always involves
awareness of the experience is to posit a distinct higher-order
state about the experience (Rosenthal 2005). Block notes that
phenomenology occurs even when we do not notice, attend to,
or think about it. But that does not rule out having inattentive,
nonconscious thoughts about one’s phenomenology.

Block also notes that young infants are often in pain, though
they may be incapable of such higher-order states. But it is poss-
ible that infants’ pains are not conscious pains. A state can have
qualitative character even if there is nothing it is like for one to
be in that state (Rosenthal 2005, Ch. 7); it is question-begging
here simply to assume otherwise. And because nonconscious
pains have largely the same causal connections to behavior and
to a strong desire for pain to cease, they are just about as bad.
So infants’ pains are compatible with the hypothesis that
higher-order cognitive states are required for pains to be con-
scious – for there to be something it is like for one to have them.

Block also argues that a higher-order theory of consciousness
“fits both science and common sense” (sect. 6, para. 3) less well
than same-order theories, on which the awareness of an experi-
ence is internal to the experience itself. But according to standard
same-order theories (Brentano 1874/1924; Kriegel 2005), that
awareness is every bit as cognitive as on the higher-order-
thought hypothesis (Rosenthal 2005).

Block’s concession that phenomenology always involves being
aware of it also raises a difficulty he does not address. Phenomen-
ology may occur, he holds, when there is activation in the fusi-
form face area of the extinction patient G.K., even though G.K.
“not only does not know about, but . . . cannot know about”
(sect. 14, para. 13) that phenomenology. But awareness of
things standardly results in one’s knowing about them and in
being able to express that knowledge in verbal reports. If phe-
nomenology always involves awareness of it, why would such
awareness fail here to have those results?

Perhaps Block thinks that G.K. might in this case have only a
weak phenomenology, like the nonconscious qualitative charac-
ter that may occur in infants. But that is not ordinary phenomen-
ology, which involves there being something it is like to have it.

Higher-order theories of consciousness and many same-order
theories avoid this difficulty, since they hold that some cognitive
awareness is constitutive of all phenomenology. By contrast,
the global-workspace theories Block favors do not help explain
why ordinary phenomenology always involves some awareness
of it.

Block argues for the possibility of phenomenology wholly
without cognitive access. But the awareness that always accompa-
nies phenomenology and the compelling intuition that phenom-
enology is essentially a matter of mental appearance together
suggest a close tie between phenomenology and some type of
cognitive access.

Conscious access overflows overt report
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Abstract: Block proposes that phenomenal experience overflows
conscious access. In contrast, we propose that conscious access
overflows overt report. We argue that a theory of phenomenal
experience cannot discard subjective report and that Block’s examples
of phenomenal “overflow” relate to two different types of perception.
We propose that conscious access is more than simply readout of a pre-
existing phenomenal experience.

Visual presentation of a face can elicit strong activity in the fusi-
form gyrus even when a patient with neglect does not see it (Rees
et al. 2000). Block’s proposition that recurrent sensory activations
constitute the core neural basis of phenomenal experience leads
him to the following prediction:

[I]f the activations of the fusiform area [. . .] in the patient G.K. turn out
to be recurrent activations, we would have evidence for phenomenal
experience that the subject not only does not know about, but in
these circumstances cannot know about. (target article, sect. 14,
para. 13)

In other words, the experimenter could detect phenomenal
experience in a patient’s brain even if the patient denies having
that experience! This contradicts the notion of phenomenal
experience itself, which is, by definition, a subjective, first-
person experience. We suggest that any theory of phenomenal
experience that discards subjective report as its fundamental
measure is bound to lead to such contradictory predictions.

It is crucial to distinguish different forms of accessibility. In
experiments using backward masking (Lau & Passingham 2006;
Vorberg et al. 2003), when subjects are pressed to guess which
stimulus has been presented they can perform better than
chance, even when they claim they have not seen it. In this
case, as in classical “blindsight” (Weiskrantz 1997), there is a
clear distinction between two types of report: objective report
(accessibility in a direct sense, probably via automatic stimulus-
response routes) and subjective report (accessibility as defined
in the term “conscious access”). We propose that this latter
form of accessibility is intrinsic to what Block calls phenomenal
consciousness.

In our view, the real challenge lies in designing tools to allow
an objective, scientific measure of subjective report (Dennett
1992). Indeed, this is already an active area of study (Dienes &
Scott 2005; Macmillan & Creelman 1991; Persaud et al. 2007;
Sergent et al. 2005; Sergent & Dehaene 2004; Weiskrantz
1997) and could in principle produce biomarkers of conscious-
ness that allow report of phenomenal experience in the
absence of overt report, via external brain imaging devices (Nac-
cache 2006b; Nachev & Husain 2007; Owen et al. 2006).

Block makes extensive use of partial-report paradigms
(Landman et al. 2003; Sperling 1960) to support the argument
that phenomenal experience overflows conscious accessibility.
While an observer viewing such a letter array appears to “see it
all,” uncued report of the individual letters a short time later is
poor. Nevertheless, a cue occurring after the array has been pre-
sented can lead to excellent recall of letter identity for the cued
subset of the array. This excellent cued recall does not entail – as
Block argues – that the earlier “seeing it all” experience there-
fore reflects phenomenal experience of all the letters at the
same level of detail. Instead, we suggest that cued recall not
only reflects readout of a fading information buffer, but it is a
modification of perception through attention that does not
differ much from classical sensory modulation by spatial atten-
tion (Ruff et al., in press). Although only the cued letters
receive this additional attentional enhancement, the claim of
“seeing it all” might still be based on access to lower-level attri-
butes that are not explicitly probed by the experimenter – for
example, presence of the uncued stimuli, rough recognition as
“alphanumeric characters,” or “Gestalt” properties of the scene
gist. The apparent intuition lying behind phenomenal conscious-
ness might therefore simply refer to access itself being much
greater in some situations than the specific report required by
the experimenter.

Strong sensory processing is consistently observed even when
observers deny any form of experience of the stimulus. For
example, the “attentional blink” describes impairment in report-
ing the second of two visual targets when they are separated by a
short interval. Sergent and colleagues asked subjects to evaluate
the visibility of a target word during the attentional blink on a
continuous scale going from 0 to 100% visibility. If there were
any form of experience of the target, even feeble or partial,
they could acknowledge that by using intermediate visibility
levels. However, missing a target corresponded to a subjective
rating of zero, just as when no word was presented (Sergent &
Dehaene 2004). Nevertheless, these “zero-visibility” words eli-
cited strong, long-lasting brain potentials up to 300 msecs after
they had been presented (Sergent et al. 2005), a time scale at
which local recurrent loops ought to have been established
(Lamme & Roelfsema 2000). Therefore, strong and elaborate
processing within sensory areas is not sufficient for subjective
experience.

In summary, we believe that what Block calls “phenomenal
consciousness” actually reflects two different situations:

1. Genuinely unconscious stimuli that nevertheless receive
strong sensory processing: this type of stimuli can influence our
conscious mental life (Dehaene et al. 1998; Gaillard et al. 2006;
Greenwald et al. 2003), but are not directly conscious.

2. Conscious stimuli that do not receive full attention and for
which conscious access is partial to only certain attributes of the
stimuli.

Finally, Block argues that activity in fronto-parietal areas does
not reflect the core neural basis of consciousness and instead con-
stitutes “read out” of the perceptual state represented in occipito-
temporal areas. But the empirical evidence does not support a
clear distinction between “perceptual” and “report” areas. For
example, enhanced connectivity between fronto-parietal and
visual cortices is associated with fluctuations in conscious con-
tents during binocular rivalry (Lumer et al. 1998; Srinivasan
et al. 1999) even when observers are not required to make any
covert or overt reports of their experience (Lumer & Rees
1999). Therefore, the evidence points to an active interaction
among frontal, parietal, and sensory areas that altogether consti-
tute conscious perception (Dehaene et al. 2003; 2006; Rees et al.
2002a).

In conclusion, we are far from understanding the complexity of
the neural mechanisms that underlie our rich subjective experi-
ence of the external world, and Block’s article provides a stimu-
lating reminder of the path that lies ahead. But, in our view, the
study of conscious access through careful assessment of subjec-
tive reports is the most positive and promising movement in
that direction so far.
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Global workspace theory emerges unscathed
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Abstract: Our aim in this reply is to defend Global Workspace theory
(GWT) from the challenge of Block’s article. We argue that Block’s
article relies on an outdated and imprecise concept of access, and
perpetuates a common misunderstanding of GWT that conflates the
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global workspace with working memory. In the light of the relevant
clarifications, Block’s conclusion turns out to be unwarranted, and the
basic tenets of GWT emerge unscathed.

Block’s threefold strategy is as follows: (1) He seeks to separate
phenomenology from what he calls “access” on the basis of
empirical psychology. (2) Shifting to neuroscience, he locates
phenomenology in posterior brain regions and access in frontal
brain regions. (3) He then concludes that mechanisms of
access are not constitutive of mechanisms of phenomenology
and claims that this conclusion meshes with both the psychology
(1) and the neuroscience (2). However, we contend that the sep-
aration of phenomenology and access attempted in (1) fails
because it relies on too crude a notion of access. Adopting the
more precise notion of broadcast (Shanahan & Baars 2005)
allows us to preserve the intimate relationship between phenom-
enology and the global workspace posited by Global Workspace
theory (GWT). And we believe the attempt in (2) to isolate
“mechanisms of access” from “mechanisms of phenomenology”
is also flawed, because it relies on a faulty identification of the
global workspace with working memory.

In contemporary elaborations of GWT, the emphasis is on dis-
covering a plausible neurological basis for the hypothesised
global workspace – the global neuronal workspace as Dehaene
and his colleagues call it (Dehaene et al. 1998). Dehaene and a
number of others suggest that phenomenal consciousness of
the visual world requires large-scale re-entrant interaction
between posterior visual cortex and frontoparietal regions (see
also Baars 2002). According to the leading proposals, the
neural substrate for the workspace is a network of long-range
pathways that interconnects distant cortical sites (Dehaene
et al. 2006; Shanahan, in press). A pattern of activation is globally
disseminated, or broadcast, when it is propagated by this white
matter infrastructure, and thereby comes to exercise widespread
influence in the brain. Because the great majority of such path-
ways are bidirectional, the anatomy suggests widespread re-
entrant activity triggered by the initial broadcast. The overall
pattern of information flow alternates episodes of broadcast
with bursts of competition for workspace access, and the
typical duration of discrete episodes of broadcast is on the 100
msec scale.

Using the idea that broadcast implements access, we can
supply a more fine-grained account of what might go on in the
sorts of experiments that, according to Block, demonstrate “phe-
nomenology without access” (Sperling 1960; Landman et al.
2003). It is worth noting that subjects in such experiments
believe they are simply reporting the contents of their recent
visual consciousness, even after the visual stimulus has disap-
peared from view. Therefore, subjects’ reports do not support a
distinction between access and phenomenology.

The theoretical account might go something like this (Shana-
han 2005). Information pertaining to the initial visual object
gestalt in its entirety is broadcast at the time of presentation
for one or more 100 msec broadcast cycles. As a consequence
of broadcast, this information can influence widespread local
brain processes involved in memory – both short-term and
long-term. Subsequently, following some retrieval cue, a detailed
memory of a portion of the original scene is recalled from the rel-
evant part of short-term memory and is broadcast, enabling (with
the help of many other brain processes) a verbal report. Thanks
to this process of retrieval and report, or perhaps because of sub-
sequent activity, or merely due to the time that has elapsed, the
fragile contents of the short-term memory are degraded and a
good deal of information about the original visual stimulus is
lost. So no exhaustive subsequent reports detailing the shapes
and orientations of specific objects in the scene are possible.
But post-hoc partial reports can be retrieved with very high accu-
racy, which is of course why the Sperling procedure is called the
“partial report procedure.” Over multiple trials the entire 12-
object Sperling array can be accurately reported, always with a

reported phenomenal experience of the retrieved item. More-
over, a general impression of the original visual stimulus is
retained in short-term memory. If later evoked, this information
can still be broadcast, facilitating a verbal report about the overall
arrangement of objects in the scene.

The very possibility of such an account shows that, even if
they did supply evidence for phenomenology without
“access.” in Block’s temporally coarse-grained sense of the
term, experiments such as those by Sperling and Landman
et al. offer no evidence of phenomenology without broadcast,
to use the more precise and temporally fine-grained technical
term found in the contemporary GWT literature. Admittedly,
the theoretical concept of broadcast stands in need of further
empirical justification. But it is, in this respect, in no worse a
position than that of access.

Now, the above explanation makes little sense unless a clear
distinction is maintained between (conscious) presence in the
global workspace and (unconscious) retention in short-term
memory. But Block incorrectly identifies the global workspace
of GWT with working memory, leading to further difficulties
with his argument. In humans, presence in the global work-
space enables entry to working memory (Baars & Franklin
2003). But items can then be held in working memory uncon-
sciously. They only become conscious again when they are
retrieved from working memory and re-enter the global
workspace.

In short, the global workspace and unconscious working
memory are quite distinct, and for this reason it does no harm
to GWT if it turns out that, as Block suggests, “activation of
working memory circuits are not part of the neural basis of phe-
nomenology” (sect. 14, para. 1). What counts for phenomenol-
ogy, according to contemporary GWT, is broadcast via the
long-distance axons alluded to earlier on, and this may or may
not necessitate activation of the prefrontal areas associated with
working memory.

To summarise, Block’s challenge to GWT rests on a faulty
view of the concept of the global workspace. GWT is an empiri-
cal theory, and as such it is open to both experimental refutation
and conceptual critique. So challenges such as this are a
welcome opportunity to test the theory, and a chance to
revise or discard it if it is found wanting. But to mount a more
successful attack on the theory, Block needs to consider more
detailed GWT models of broadcast, and clearly to dissociate
global workspace activity from unconscious aspects of working
memory.

Access for what? Reflective consciousness

doi: 10.1017/S0140525X07003068

Michael Snodgrass and Scott A. Lepisto
Department of Adult Ambulatory Psychiatry, University of Michigan, Ann Arbor,

MI 48105.

jmsnodgr@umich.edu slepisto@umich.edu

Abstract: Can phenomenality without access occur? We suggest that the
crucial issue is not to show phenomenality that cannot be accessed, but
whether phenomenality sometimes simply is not accessed. Considering
this question leads to positing a distinct, second form of consciousness:
Reflective consciousness. The most important form of access is then
from phenomenal (first-order) to reflective (second-order) consciousness.

Block’s primary concern involves whether phenomenal conscious-
ness (henceforth, P-consciousness) is independent of what he calls
“cognitive accessibility.” He argues yes (e.g., that P-consciousness
can “overflow” access), and contrasts this view with that of others
(e.g., Baars, Dehaene, Dennett, Naccache, etc.) who argue instead

Commentary/Block: Consciousness, accessibility, and the mesh

BEHAVIORAL AND BRAIN SCIENCES (2007) 30:5/6 525



that access (for them, a.k.a. being in the “global workspace”) is in
part constitutive of P-consciousness – and hence that phenomen-
ality without access cannot occur.

These fundamental questions can be usefully engaged from a
framework informed by signal detection theory (SDT; e.g., Mac-
millan & Creelman 1991). To foreshadow, to show that P-con-
sciousness is independent of access does not require
demonstrating that there are P-conscious contents that cannot
be accessed (Block’s strategy). Rather, one need only show that
sometimes P-conscious contents are not accessed, whereas some-
times they are. In this way, even if Block is wrong, one can still
show that access is indeed an independent conscious process dis-
tinct from P-consciousness proper.

The easiest way to show this is to sketch our theory of con-
sciousness, which derived from attempting to solve a perennial
problem in unconscious perception research: How can con-
sciousness be validly indexed? It seems clear that we must rely
in some way upon subjects’ reports – but what kind of report?

First, we could simply inquire about participants’ subjective
conscious experience; for example, “Can you see (hear, remem-
ber, etc.) X?” If they say no, they are not conscious of X; if yes,
they are. Using such methods, ostensibly unconscious effects
(including above-chance discrimination) are easily obtained.
Despite “subjective threshold” methods’ intuitive appeal,
however, SDT shows that all reports involve not just (1) the per-
ceptual process itself, but also (2) an additional, independent cri-
terion-based decision process wherein the strength of available
perceptual evidence is evaluated as to whether it is sufficient to
reply in the affirmative. That is, contrary to many researchers’
implicit assumptions, there is no such thing as an unmediated
“subjective report” – ever. Consequently, the SDT analysis
directly implies that if someone says “no,” this does not show
that they have no relevant P-conscious experience, but perhaps
merely that such experience, being very weak and hence low-
confidence, is below criterion. With this in mind, subjective
threshold effects – which are easily obtainable – are plausibly
weakly P-conscious, not unconscious.

This “conscious but weak” interpretation is strongly supported
by the under-appreciated fact that the same result (i.e., the same
estimate of perceptual sensitivity, d0) is obtained in both the yes/
no form of the detection task and in the so-called rating form,
wherein participants rate their confidence that a target stimulus
(vs. noise only) has appeared. This means that whenever d0 . 0,
participants do in fact possess relevant subjective confidence –
however weak – which enables above-chance stimulus
discrimination.

Despite the above, some argue that subjective threshold stimuli
really are phenomenally unconscious (henceforth, P-unconscious)
after all. Perhaps the most compelling are various demonstrations
of “exclusion failure” (e.g., Merikle et al. 1995), wherein partici-
pants respond with a previously presented word above baseline
despite instructions not to, apparently suggesting that such
stimuli are unconscious. Nonetheless, these effects too can be
explained as weakly P-conscious if exclusion is a decision process
such that sufficient confidence is required to exclude a candidate
response (Snodgrass 2002; see also Haase & Fisk 2001).

Consistent with this analysis, Visser and Merikle (1999) found
that exclusion failure disappeared when participants were paid
for successful exclusion – a classic criterion manipulation (SDT
has long shown criterions can be shifted at will). This finding is
crucial, because it shows that subjective threshold stimuli can
be accessed, even though typically they are not. Here again,
this is exactly what one would expect from (initially) below-cri-
terion but nonetheless weakly conscious stimuli.

Perhaps instead, then, we should use the second form of
report – namely, by asking participants to objectively discrimi-
nate the stimuli rather than deliver opinions about their phenom-
enal experience. By using SDT methods, we can independently
estimate d’ and the criterion (c). In this way, if discrimination
responses are required even when confidence is low, criterion

artifacts of the sort just mentioned are avoided, and if stimulus
conditions are arranged such that d0 ¼ 0 (i.e., the “objective
threshold”), there are strong reasons to conclude that any other
obtained effects are truly not P-conscious. Strikingly, under
these conditions, clearly qualitatively different phenomena
emerge (Snodgrass et al. 2004; Snodgrass & Shevrin 2006)
including both facilitation and striking below-chance inhibition –
which never occurs under subjective conditions.

So are subjective methods simply invalid? Despite the above,
we think not, because they do index a centrally important
phenomenon: whether or not higher-order, controlled (vs. auto-
matic) processing is applied to the relevant stimuli. In other
words, subjective methods index our criterion for access to
higher-order processes including reasoning, planning, and so
forth. After all, strategic control processes will not be attempted
if we don’t think the relevant stimuli exist.

With all this in mind, we (Snodgrass 2002; Snodgrass &
Shevrin 2006; Snodgrass et al. 2004) propose that there are
two, not one, kinds of consciousness: (1) first-order (phenomenal
consciousness), and (2) second-order (reflective consciousness),
which takes first-order (and other second-order) conscious
states as its objects. In this model, while all reflectively conscious
states are also phenomenally conscious, the converse is not the
case – that is, there are phenomenal states that are not addition-
ally reflectively conscious. Rather, because reflective conscious-
ness is highly capacity-limited, only the most relevant
phenomenally conscious stimuli – even if strong – are selected
for additional, optional higher-order processing. At the same
time, under usual circumstances essentially any phenomenally
conscious content can be selected into reflective consciousness
if desired, as the SDT analysis of typically subjectively uncon-
scious stimuli demonstrates.

Putting it all together, stimuli can clearly be P-conscious without
being accessed. This is most obvious with subjectively unconscious
stimuli, which are typically not accessed, but nonetheless exhibit
effects qualitatively identical to clearly P-conscious stimuli when-
ever further (and optional) reflectively conscious (i.e., strategic)
processing is absent. Moreover, they can be accessed, given our
willingness to do so (e.g., use more liberal criteria). In contrast,
clearly (objectively) P-unconscious stimuli are intrinsically inac-
cessible, and display qualitatively different effects.

Expecting phenomenology
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Abstract: Block’s argument against correlationism depends in part on a
view about what subjects in certain experiments can be aware of
phenomenally. Block’s main source of evidence for this view is
introspection. I argue that introspection should not be trusted in this
respect. This weakens Block’s argument and undermines correlationism
at the same time.

Block’s argument against correlationism depends in part on the
assumption that subjects in the central experiments (i.e., Sperling
1960, Landman et al. 2003, and Sligte et al. 2008) are phenomen-
ally aware of all or almost all items in the presented arrays. Block
suggests that the main source of evidence for this assumption
comes from introspection – that is, from subjects’ introspective
reports that they have seen all or almost all items during the
initial brief presentation.

Someone who adopts the methodology of inference to the best
explanation, as Block does, should be ready to defend a proposed
range of data as relevant to his or her approach. And when it
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comes to the above-mentioned introspective evidence, at least,
Block is sensitive to such an obligation. He defends his claim
that we can take the reports in question at face value against
the worry that subjects might confuse potential phenomenology
with actual phenomenology.

But there is a more general worry about introspective judge-
ments Block should consider. Introspective judgements might
be reliable enough when it comes to off-the-cuff or approxi-
mate judgements about phenomenology, as for instance when
one introspectively judges that it appears as if something is
red. Visual phenomenology arguably does involve colour-
related features and, arguably, introspection reveals this fact.
For the purposes of theorizing about phenomenology,
however, not much follows from this general fact. But intro-
spective judgements are demonstrably unreliable about the
subtle details of phenomenology, as the philosophical debate
about the nature of perception makes perfectly clear. Partici-
pants in that debate disagree fiercely on how to characterize
phenomenology on the basis of introspection. Views range
from characterizations of phenomenology solely in world-
directed terms to ones involving intrinsic properties of experi-
ence individuated independently of one’s environment. The
bone of contention here is not whether a given case involves
actual phenomenology – on this most participants are agreed –
but rather how to describe it accurately on the basis of intro-
spection. I have argued elsewhere (Spener, under review)
that the best explanation of such disagreements in the philoso-
phical literature involve the idea that one’s introspective grasp
of phenomenology is thoroughly expectation-driven, and, for
this reason, that introspection is thoroughly inadequate on its
own to provide reliable knowledge of the finer details of
phenomenology.

How does this worry affect Block’s claim that we can believe
subjects’ reports that they saw all the items in the presented
arrays? Note, first, that this particular bit of introspective evi-
dence plays a crucial role in Block’s argument. It provides the
main reason to identify the experimentally elicited informational
state with what is present to the subject phenomenally. This
identification does not come for free, as demonstrated by the
experimenters’ explicit attempts to argue for it (see Sligte et al.
2008; Sperling 1960). Moreover, despite giving such arguments,
Sperling is careful to say that “[s]hort-term information storage
has been tentatively identified with the persistence of sensation
that generally follows any brief intense stimulation” (Sperling
1960, p. 26, my italics). Without the introspective evidence,
the claim that the detailed information about the array of
items – that which is experimentally shown to be at the subjects’
disposal – is indeed phenomenally present to the subject is on
much weaker footing. In turn, this means that Block’s argument
against correlationism is on much weaker footing.

So, what sort of introspective judgements are we dealing with
in Block’s argument? Specifically, are they of a detailed sort and
hence suspicious, or are they of an approximate sort and hence
theoretically uninteresting? Given their role in Block’s argument,
it seems they have aspects of both. On the one hand, Block takes
subjects to report introspective judgements about phenomenol-
ogy which provide reason to identify the relevant phenomenal
state with the short-term informational state demonstrated by
the experiments. The latter concerns specific details about
all the particular items in the presented array. This suggests
that the judgements in some sense reveal detailed phenomenal
information. On the other hand, though, subjects cannot
exactly report their alleged phenomenal awareness of such plen-
tiful detail, but can only “bring [these experiences] under a
general concept” (sect. 9, para. 2). This suggests that the intro-
spective judgements are of an approximate sort.

Recall that the introspective judgements in question are meant
in some way to give good evidence for subjects’ phenomenal
awareness of all the items in the array, a kind of phenomenal
awareness that can readily be identified with the informational

state demonstrated by the experiments. I think there is trouble
for that thought with respect to both the aspects just articulated.
Consider the detailed-phenomenology aspect first. As the old
debate about the problem of the speckled hen (for instance)
makes vivid, the right way to characterize the phenomenology
of an experience of a plurality of items based on introspection
is a matter of great dispute (see, e.g., Chisholm 1942; Jackson
& Pinkerton 1973). In this case, too, then there can be different
introspective takes on the details of phenomenology. This makes
room for my worry that introspection-based characterizations of
the specifics of phenomenology are partly expectation-driven.
They should not be regarded as straightforward, reliable evi-
dence about phenomenology.

Consider now the approximate-judgement aspect of Block’s
introspective judgements. There clearly is a large gap
between the general nature of the introspective judgement
and the phenomenology of particular detail they allegedly
reveal. That general introspective take on phenomenology
could correctly capture several, non-equivalent ways that
things look. It is hard to see how the general judgement
could in turn provide evidence to single out one of those
ways as captured by it.

By Block’s lights, correlationism must be rejected because it
places mistaken limits on the kind of data relevant and admissi-
ble to the enquiry. I suggest, more radically, that correlationism
must be rejected because it limits itself to poor data. Introspec-
tive evidence should not be abandoned altogether, of course,
but it also should not carry too much weight in an argument.
I recommend spreading the weight equally, using introspective
data alongside data from other sources, for instance, branches
of science and philosophy in which perceptual experience
figures prominently. The theory that fits such a motley bag of
data best overall, should win our allegiance. I take this sugges-
tion to be very much in the spirit of Block’s methodological
proposal.

ACKNOWLEDGMENT
Thanks to Scott Sturgeon for helpful comments.

Phenomenal consciousness and cognitive
accessibility

doi: 10.1017/S0140525X07003081

Michael Tye
Department of Philosophy, The University of Texas at Austin, Austin,

TX 78712.

mtye@mail.utexas.edu

http//www.utexas.edu/cola/depts/philosophy/faculty/tye

Abstract: Block tries to show that the results of the Sperling experiment
lend support to the view that phenomenology outstrips cognitive
accessibility. I argue that Block fails to make a compelling case for this
general claim on the basis of the Sperling data.

Ned Block argues that the results of the Sperling experiment
(Sperling 1960) lend support to the view that phenomenology
outstrips or overflows cognitive accessibility. I shall argue that
Block fails to make a compelling case for this claim on the
basis of the Sperling data.

I agree with Block that the subjects in the Sperling experiment
see all 12 letters in the array even though they can accurately
report the identities of only three or four. The first point I
want to make is that there is an important sense in which all
twelve letters are cognitively accessible notwithstanding the sub-
jects’ inability to identify two-thirds of them; for, with respect to
each letter in the array, the subjects’ experiences enable them at
least to wonder “What is that letter?” Their experiences thus put
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them in a position, with respect to each letter, to bring the letter
under the demonstrative concept that. The content of the
concept varies with the putative query. Were a subject to
wonder “What is that letter?” with respect to, say, the letter S
in the top right-hand corner of the array, the cognitive content
of the query would be different from the content of the query,
expressible in the same sentence, with respect to the letter B
in the middle of the bottom row. Of course, subjects do not typi-
cally so wonder with respect to each letter in the array. They may
not so wonder with respect to any letter. The point is that their
experiences enable them to wonder, “What is that?” with
respect to each letter, whether or not they actually wonder any-
thing, and the content of this possible cognitive response varies
with the letter. So, each letter in the array is cognitively accessible
via a cognitive act, the content of which is distinctive to that
letter.

This brings me to Block’s claim that phenomenology outstrips
cognitive accessibility. Let us look more closely at how this is sup-
posed to be the case. One way of understanding Block’s claim in a
particular instance is that the subjects’ phenomenal conscious-
ness of the letter S, say, in the top row, is different from the sub-
jects’ phenomenal consciousness of the letter B in the bottom
row, even under the condition that the middle tone is heard
and subjects are attending to the central row. But this does not
show that phenomenology outstrips cognitive accessibility,
since the possible act of demonstrative wondering with respect
to the former letter has a different content from the possible
act of demonstrative wondering with respect to the latter.

What happens when the middle tone sounds? One possible
view is that there is no change in phenomenology as the subjects
attend to the letters in the central row. The subjects simply
focus their attention on the row and report what the letters
look like. But patently this does not show that phenomenology
outstrips cognitive accessibility. I am happy to allow, of
course, that when one focuses on a given letter, one is then
put in a position by one’s experience to identify the letter as
being the letter such-and-such and thus to cognitively classify
the letter in a way that one could not before. With the shift in
attention, then, one’s cognitive possibilities enrichen – one
goes from possibly wondering “What is that?” to actually think-
ing that that is the letter P, for example – even though (I am
now supposing) the phenomenology stays the same. But this
is not to the point. It shows that cognitive accessibility,
content-wise, outstrips phenomenology, not the other way
around.

I should add that I am actually disinclined to accept that when
one shifts one’s attention to a particular row, there is no change in
the appearance of the letters. It is true that there is no dramatic
or big change, but the situation seems to me similar to the follow-
ing: Focus on an object – a watch, say – lying on a magazine in
the middle of your field of view. There will likely be letters on
the magazine cover close to the watch that you won’t be able to
identify even if you try, given your focus of attention. It is not
that the letters are fuzzy or obscure; it is just that they are insuffi-
ciently determinate in your experience. Now switch your atten-
tion slightly from the watch to the letters. With the new focus,
you will be able to identify them, but there will be no marked
or sudden change in the phenomenology. The letters will not
sharply change in their appearance. Still, the phenomenology
does change a little. At a conscious level, there is a detail in the
letters that simply was not there before – a detail that now
enables you to identify them. Subtle changes of this sort
happen all the time as we move our eyes around. But these
changes are not dramatic or pre-reflectively obvious.

Block sometimes states his position in a more qualified way.
He says that, in his view, the reason why subjects are unable to
gain access to all the letters in the Sperling experiment without
the tones is that “the ‘capacity’ of phenomenology, or at
least the visual phenomenal memory system, is greater than
that of the working memory buffer that governs reporting”

(sect. 9, para. 11). The working memory system has a capacity
of four items (or less) in humans whereas the capacity of visual
phenomenal memory “could be said to be at least 8 to 32 object-
s – at any rate for stimuli of the sort used in the described [i.e.,
the Sperling and Landman et al.] experiments” (sect. 9, para. 11).

The point I wish to stress again is that cognitive access can be
achieved via the use of the demonstrative concept that letter.
Seeing the 12 letters, one is put in a position by one’s experience
to query the identity of each letter and to so do, in each case, via a
cognitive act that, in part, subsumes the relevant letter under the
concept letter. This involves the use of working memory.
Furthermore, it permits one to issue the report, “That is a letter.”

Presumably, what Block has in mind when he says that the
capacity of the working memory system is four items (or less)
under a certain restricted range of conditions is the capacity to
identify (for example) letters as the specific letters they are.
But now his claim about phenomenal consciousness outstripping
or overflowing cognitive accessibility, although not without inter-
est, does not have quite the bite it first appeared to have. Cer-
tainly, nothing that Block says here shows that there fails to be
an important connection between the phenomenology of the
experience one undergoes in seeing an object and the object’s
general cognitive accessibility.

What if phenomenal consciousness admits of
degrees?
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Abstract: If the phenomenality of consciousness admits of degrees and
can be partial and indeterminate, then Block’s inference to the best
explanation may need to be revaluated both in terms of the supposed
data on phenomenal overflow and the range of alternatives against
which his view is compared.

Block argues, by the method of inference to the best explanation
(IBE), for the thesis that cognitive accessibility is not part of the
constitutive nature of phenomenal consciousness. He claims his
view provides the best explanation of the apparent respect in
which phenomenology overflows cognitive access and that it
meshes with the neural data, which he takes to show that the
machinery underlying cognitive access is distinct from that
underlying phenomenal consciousness.

As with any case of IBE, the plausibility of Block’s argument
will depend on both the data it aims to explain and the range
of alternative explanations available. Challenges may be raised
in both respects, especially if one allows for the possibility that
phenomenal consciousness may admit of degrees rather than
being an all or nothing matter. If so, critical cases in which
phenomenal consciousness apparently occurs in the absence of
some types of cognitive access may be better regarded as cases
in which a lesser degree of phenomenal consciousness involves
a lesser degree of cognitive access. We need not suppose, for
example, that when we have phenomenal visual experience of a
scene we phenomenally represent all of its features. Phenomenal
consciousness may be partial and incomplete in ways that corre-
late with our partial cognitive access.

Does phenomenology in fact overflow cognitive access? In
experiments such as those by Sperling (1960) and Landman
et al. (2003), subjects often report having experienced more fea-
tures than they can identify, categorize, or detect changes in.
However, such reports do not necessarily show that phenomenal
consciousness exceeds cognitive access. Though the subjects in
the Sperling experiments cannot cognitively identify many of
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the specific letters that were briefly presented to them, they do
have cognitive access to the fact that they were presented with
an array of 12 characters. Their cognitive access is limited, but
so too may be their phenomenal consciousness of those letters.
If one holds a “movie screen of the mind” model of phenomenal
consciousness, it may seem impossible that there could be letters
that are phenomenally present as letters without being present as
specific letter shapes. But such a model is at best problematic,
and if one rejects it, then there seems no reason why the charac-
ters of which the subjects are aware could not be indeterminate
in ways that exactly match their limited cognitive access to those
features.

Moreover, the subjects’ reports of what they experienced
under such marginal conditions may be more problematic than
Block contends. He rejects the idea that they might be hyperillu-
sions – cases in which how it seems that it seems, is not how it
really seems. He says he knows of no such illusions. However,
the well-known color marker demonstration (Dennett 1991)
would seem to be just that. We have the firm belief that our
phenomenal experience of the entire visual field is colored;
that is how it seems to us. But if we hold fixation to the front
and hold a marker whose color we do not know at arms length
to the side, we cannot discern its color. If it is gradually moved
toward the front, we cannot see its color until it is far toward
the center of our field of vision, though we can detect its
motion almost as soon as it begins to move – which reflects the
fact that the retina lacks cones at the periphery but not motion
detectors. Nor is the illusion easily dispelled, as Block says is gen-
erally true of cognitive illusions. Despite participating in the
marker demonstration, one still experiences the illusion (hyperil-
lusion) that one’s whole visual field is phenomenally colored.

The possibility that phenomenal consciousness may admit of
degrees also enlarges the space of alternatives against which
Block’s view must be compared in assessing his IBE argument.
He contrasts his position mainly with what he calls metaphysical
and epistemological correlationism, but these views, like his own,
do not consider the possibility that phenomenal consciousness
may be partial, indeterminate, and admitting of degrees. If one
allows for that possibility, then there are other hypotheses one
might consider about whether cognitive access is sometimes a
constitutive element of phenomenal consciousness.

If the neural substrate of phenomenal consciousness involves
interactions among multiple brain regions, and the specific
regions vary for different experiences – two ideas Block endorses
in general – then could it not be the case that sometimes those
regions most active in providing cognitive access are among the
relevant constitutive elements? The suggestion is not merely
hypothetical. As Block acknowledges, phenomenal consciousness
involves some sort of awareness. Indeed, it involves the aware-
ness or experience of objects present to the self – that is,
objects experienced from the perspective of the self. There
need not involve a commitment to any traditional substantial
notion of the self. The self and the self-perspective may well be
virtual structures. As I look at my desk the phenomenal
content of my experience is that a blue mug is present here
and now before me. In light of the integrative role played by
the machinery of cognitive access, it seems plausible to regard
it as constituting part of the substrate of my phenomenal con-
sciousness of that mug as an object in my world, rather than
merely a cause of my experience.

Perhaps in marginal and attenuated cases, we may have
phenomenal experiences of isolated properties or features, and
in such cases perhaps all the constitutive elements of our
phenomenal consciousness lie outside the structures that
support cognitive access. But those would be cases in which we
are phenomenally conscious to a lesser degree than is typical.
In more normal cases of full-blown phenomenal consciousness,
we experience colors, shapes, and motions as properties of
objects present to us as part of our world. And in those cases,
it seems plausible to treat the regions that present those

objects to us, that give us access to those objects, as parts of
the substrate of such phenomenal consciousness.

The challenge of disentangling reportability
and phenomenal consciousness in
post-comatose states
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Tilman B30, 4000 Liège, Belgium; bDepartment of Cognitive Science,
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Abstract: Determining whether or not noncommunicative patients are
phenomenally conscious is a major clinical and ethical challenge.
Clinical assessment is usually limited to the observation of these
patients’ motor responses. Recent neuroimaging technology and brain
computer interfaces help clinicians to assess whether patients are
conscious or not, and to avoid diagnostic errors.

Block differentiates phenomenal consciousness and its cognitive
access based on empirical data obtained with healthy subjects
and neglect syndrome patients. Evidencing consciousness in
noncommunicative patients is an important theoretical,
medical, and ethical issue. In this commentary, we first empha-
size the problem faced when determining the presence of
phenomenal consciousness in vegetative and minimally con-
scious states in absence of any verbal response; second, we
show that phenomenal consciousness may occur without verbal
or motor reports in patients with a complete locked-in syndrome.

Vegetative state (VS) is characterized by “wakefulness without
consciousness,” accompanied by reflexive motor activity only,
devoid of any voluntary interaction with the environment (The
Multi-Society Task Force on PVS 1994). Minimally conscious
state (MCS) describes patients who are unable to communicate
while demonstrating inconsistent but reproducible behavioral
evidence of consciousness. Patients in MCS may show
command-following, gestural or verbal yes/no response, intelligi-
ble speech, and purposeful behavior (Giacino et al. 2002).
Neurological practice illustrates how difficult it is to identify
signs of conscious perception in such patients. Misdiagnosis of
VS occurs in about one-third of patients (Andrews et al. 1996;
Childs et al. 1993). Consciousness is a subjective experience
and by definition VS and MCS patients are noncommunicative;
we are therefore limited to observing their motor responses
and interpreting them in terms of consciousness. Functional neu-
roimaging procedures provide an opportunity to find the neural
correlates of phenomenal consciousness in these patients.

The problem is that there is no validated objective “conscious-
ness meter” that can be used as a proof or disproof of conscious-
ness in such patients. Passive paradigms such as auditory and
pain perception showed that brain activations were significantly
different between VS and MCS (for a review, see Giacino et al.
2006). But in the absence of a thorough understanding of the
neural correlates of consciousness, brain activations observed
with passive paradigms are not sufficient to know whether or
not these patients are phenomenally conscious. Brain activations
observed by using passive paradigms could reflect consciousness
but they could also simply reflect nonconscious processing (see
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studies on subliminal priming or nonconscious processing during
sleep and anesthesia). Active paradigms may provide a means for
detecting phenomenal consciousness in brain-damaged patients
(Boly et al. 2007). Owen et al. (2006) have recently used such
paradigms by asking patients to actively perform mental
imagery tasks. In one exceptional VS patient studied five
months after trauma, activation was observed in the supplemen-
tary motor area after the patient was asked to imagine playing
tennis; and in premotor, parahippocampal, and posterior parietal
cortices when asked to imagine visiting her house. Identical acti-
vation was observed in healthy volunteers. The aforementioned
patient’s neural responses by imagining tasks when asked to do
so confirmed that she was phenomenally conscious (Boly et al.
2007; Owen et al. 2006; 2007).

We concur with Block when he claims that conscious states
would not magically disappear in a person who is unable to
report conscious states. In this context we emphasize the com-
plete locked-in syndrome (LIS). Classical LIS is defined by sus-
tained eye opening, aphonia, quadriplegia, vertical or lateral eye
movement or blinking of the upper eyelid to signal yes/no
responses, and preserved consciousness (American Congress
of Rehabilitation Medicine 1995). Complete LIS consists of
total immobility including all eye movements (Bauer et al.
1979). In approximately half of LIS patients the diagnosis
initially is missed (Laureys et al. 2005). Julia Tavalaro, a LIS
patient whose diagnosis was missed for 6 years, illustrates that
phenomenal consciousness can exist for many years in the
absence of reportability. Although Tavalaro was actually fully
conscious, she was called “the vegetable” – she documents
this horrible experience in her book, Look Up for Yes (Tavalaro
& Tayson 1997). Another testimony comes from an unpublished
case we witnessed. This patient was considered as being vegeta-
tive for 15 years after a traumatic brain injury, although he was
conscious. Now he can talk; and, using a facilitated communi-
cation device, he talks of his despair during these years of
isolation.

Brain computer interfaces (BCI), also named “thought trans-
lation devices,” have shown their utility to document conscious-
ness in LIS. BCI is a communication system in which the
messages or commands that an individual sends to the external
world do not pass through the brain’s normal output pathways
of peripheral nerves and muscles (Kubler & Neumann 2005).
In end-stage amyotrophic lateral sclerosis (ALS), near-complete
LIS patients were able to communicate without any verbal or
motor report, but were able to do so solely by modulating their
EEG (Birbaumer et al. 1999; Hinterberger et al. 2005). BCI
can use surface electrodes but is faster when intracortical electro-
des are used (Hochberg et al. 2006). Finally, mental manipu-
lation of salivary pH has been used as a form of non-motor
mediated communication in one complete LIS ALS patient
(Wilhelm et al. 2006). Figure 1 graphically illustrates such
“Yes” (imagine lemon)/“No” (imagine milk) communication we
obtained from a healthy volunteer.

Bedside evaluation of consciousness in severely brain-
damaged patients who cannot verbally or behaviorally report
their putative phenomenal consciousness is intrinsically difficult.
New functional neuroimaging techniques employing “active”
mental imagery paradigms have shown their interest in the
assessment of VS and MCS. The rare but horrifying condition
of complete LIS illustrates that phenomenal consciousness may
remain present for many years in the absence of any overt
reportability.
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Abstract: In this response to 32 commentators, I start by
clarifying the overflow argument. I explain why the distinction
between generic and specific phenomenology is important and
why we are justified in acknowledging specific phenomenology
in the overflow experiments. Other issues discussed are the
relations among report, cognitive access, and attention;
panpsychic disaster; the mesh between psychology and
neuroscience; and whether consciousness exists.

R1. Introduction

I have learned a great deal from reading the commentaries
and I am gratified that so many respondents are sympath-
etic to separating phenomenal consciousness from cogni-
tive access to it – a stark contrast to the responses to an
earlier BBS paper (Block 1995), in which I argued for
similar though slightly stronger views. I don’t flatter
myself with the supposition that I have convinced
anyone – the main factor is that a wide range of accumu-
lating evidence increasingly supports separating phenom-
enal consciousness and cognitive access. (Evidence
beyond what is described in the target article is mentioned
in Gopnik; Izard, Quinn, & Most [Izard et al.]; Koch &
Tsuchiya; Lamme; Landman & Sligte; Malach; and
Snodgrass & Lepisto.)

The empirical core of my argument in the target article
concerned what I called overflow, that is, that the capacity
of the phenomenal system is higher than the capacity of
the cognitive access system that underlies reportability of
phenomenal states. Many of the respondents (Burge;
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Figure 1 (Vanhaudenhuyse et al.). Nonverbal report of
phenomenal consciousness using salivary pH changes.
A healthy subject communicated “Yes” (i.e., imagine lemon) or
“No” (i.e., imagine milk) while salivary pH changes were
monitored (as compared with baseline). Box (mean and
standard deviation) and whickers (minima and maxima)
obtained during a single untrained session; 2 minutes of
imagery for each task.
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Byrne, Hilbert, & Siegel [Byrne et al.]; Grush; Jacob;
Kouider, de Gardelle, & Dupoux [Kouider et al.];
Landman & Sligte; O’Regan & Myin; Naccache &
Dehaene; Papineau; Spener; Van Gulick) have com-
mented on that argument, and my discussion of their
responses is in section R2. There are two main issues,
one concerning the distinction between generic and
specific phenomenology (sect. R2.2) and the other con-
cerning hyperillusions (sect. R2.4). If the overflow argu-
ment is correct, the cognitive system underlying the
reporting of phenomenology is distinct from the system
underlying phenomenology itself, a matter that raises the
issue of the role of reports in an empirical investigation
of consciousness. I argued that reports are the starting
point but that they can be rejected on the basis of the
method of “inference to the best explanation.” Naccache
& Dehaene, Lau & Persaud, Papineau, Prinz, and
Sergent & Rees criticize this reasoning. My respon-
se – in section R3 – makes use of contributions by Koch
& Tsuchiya; Malach; Snodgrass & Lepisto; and
Vanhaudenhuyse, Bruno, Brédart, Plenevaux, &
Laureys [Vanhaudenhuyse et al.]. The overflow argu-
ment presupposes a view of the cognitive access system
that has drawn many comments both for and against
(Balog; Clark & Kiverstein; Gopnik; Harman; Ken-
tridge; Lau & Persaud; Izard et al.; Levine; Malach;
Rosenthal; Shanahan & Baars; Snodgrass & Lepisto;
Tye), and is discussed in section R4. Section R5 concerns
the comparison between consciousness and attention in
relation to comments by Lycan, Koch & Tsuchiya, and
Prinz. In the target article I gave another empirical argu-
ment in addition to the overflow argument, one based on
the claim that a theory that explains the mesh between
psychology and neuroscience is to be preferred, other
things being equal, to a theory that does not so explain.
Commentators Burge, Grush, Lamme, Landman &
Sligte, Hulme & Whitely, Prinz, Snodgrass & Lepisto,
and Van Gulick discuss this argument regarding the
mesh and I reply to them in section R6. Finally, McDer-
mott questions whether consciousness even exists, and
that issue is discussed in section R7.

R2. The overflow argument

R2.1. Introduction

I appealed to the Sperling (1960), Landman et al. (2003),
and Sligte et al. (2008) experiments in the overflow argu-
ment. In the Sperling experiment, subjects exposed to a
short initial stimulus have the impression that they are
aware of up to 12 specific letter-shapes but can report
only about 3 or 4 letters. However, if a specific row is
cued, subjects can report any 3 or 4 letters in that row,
confirming their initial impression. Landman et al. and
Sligte et al. get similar results using a paradigm in which
subjects give a much more minimal response – with
regard to whether a specific cued item has changed orien-
tation – thus minimizing interference between the
phenomenal representation and the subjects’ own
response. (See also the Landman & Sligte commentary.)
The overflow argument says that the capacity of phenom-
enology is much greater than the working memory system
underlying report, so they must to some extent be distinct
systems.

R2.2. Generic/specific phenomenology

The distinction between generic and specific phenomenol-
ogy was crucial in the overflow argument, although I did
not give it a name or draw enough attention to it (I did
speak of experiences “as of . . . specific shapes.”) I will
explain it here by example. In the Landman et al. exper-
iment, the relevant generic phenomenology would be
the phenomenal presentation that there is a circle of
rectangles. The relevant specific phenomenology would
be a phenomenal presentation that specifies for each of
the rectangles (or anyway, most of them) whether they
are horizontal or vertical. For the Sperling experiment,
the relevant generic/specific difference would be that
between a phenomenal presentation that there is an
array of alphanumeric characters and a phenomenal pres-
entation of specific shapes of all or most items in the array.
I argued that in the Sperling, Landman et al., and Sligte
et al. experiments, there was specific phenomenology
involving all or almost all of the items, as well as generic
phenomenology. This distinction figures – in those
terms – in the commentaries by Burge, Grush, and
Levine. Kouider et al. express it as the lower/higher dis-
tinction, Papineau as the scene/item distinction, Sergent
& Rees as the scene gist/detail distinction, and in the
target article as well as in the Byrne et al., Naccache
& Dehaene, Jacob, Spener, and Van Gulick commen-
taries, the distinction is deployed without special
terminology.

My argument was that before the cue, there is specific
phenomenology for all or almost all items (and also
generic phenomenology, though that does not figure in
the argument). This specific phenomenology is what jus-
tifies the claim that the capacity of the phenomenal
system is more than 4, whereas the capacity of the
access system is 4 or less and thus that the two systems
cannot completely coincide. A number of the critiques
(most pointedly, Papineau’s and Byrne et al.’s) challenge
the premise that there are more than 4 items of specific
phenomenology before the cue. It is important to recog-
nize that the objectors have to agree that before the cue,
there are specific (not just generic) visual representations
of all or almost all of the 8 to 32 items in the Sperling,
Landman et al., and Sligte et al. experiments. There
have to be such specific representations given that any
location can be cued with high accuracy of response.
The locus of controversy is whether those specific
representations are phenomenal.

Here is my evidence for claiming that there is specific
phenomenology for all or almost all the items in the over-
flow experiment:

1. As Burge notes, subjects (including myself) in over-
flow experiments often testify that their responses are
based on specific phenomenology that was there all
along. (Rogier Landman tells me that the extent to
which subjects evince specific phenomenology may be
correlated with how well they do in the experiments.)
Shanahan & Baars say “It is worth noting that subjects
in such experiments believe they are simply reporting
the contents of their recent visual consciousness, even
after the visual stimulus has disappeared from view.” In
the Sligte et al. experiment, subjects have up to 4
seconds before the cue comes on, so their judgments
about their phenomenology are not rushed.
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2. Subjects are attending to arrays in full view, in good
viewing conditions, for half a second in the Landman et al.,
and some versions of the Sperling experiments, and one
second in the Sligte et al. experiment, more than enough
time for specific phenomenology. (Burge also makes
this point.)

3. If there is only generic phenomenology before the
cue, and if the cue causes the generic phenomenology to
be replaced by specific phenomenology, then there is a
shift from generic to specific phenomenology. The fact
that subjects report no such phenomenological shift
might not be strong evidence against this view, but it is
some evidence. The vast literature on this topic (including
two Ph.D. theses I have read) contains no mention of such
a thing as far as I know. I myself can testify that even
looking for such a shift, one does not experience it. The
point of the target article’s example of the rectangle
coming into view as if from a distance was to compare
that phenomenal shift with the absence of such a shift in
the overflow experiments. If there are some items of
specific phenomenology before the cue, and different
items of specific phenomenology after the cue, then one
might expect that to be noticed as well.

4. There is evidence mentioned in the target article that
cortical persistence obtains at all levels of the visual system
and therefore at the phenomenal level as well. In particu-
lar, there is evidence (mentioned in the target article) that
the persistence exists at levels where depth and motion are
represented. As Lamme and Landman & Sligte note,
persisting representations obtain at a stage of visual pro-
cessing past figure-ground segregation and feature
binding, properties that “are more associated with con-
scious processes” (Landman & Sligte’s commentary,
para. 5). Hence, there is a neural case for phenomenal
persistence.

5. In the target article, I mentioned Di Lollo’s para-
digm using a 5 by 5 grid in which all but one of the
squares is filled with a dot. Subjects see a partial grid
with 12 of the dots filled in, then, after a delay, another
partial grid with a different 12 dots filled in. The subjects’
task is to report which square has a missing dot, something
they can do easily if they have a visual impression as of the
whole matrix of dots. Loftus and Irwin (1998) show that
subjects’ ability to perform the task correlates nearly per-
fectly with their phenomenological judgments of whether
there appears to be a whole matrix rather than two partial
matrices. When writing the target article, I did not know
about the variant by Brockmole et al. (2002) in which
the appearance of the second partial grid was delayed
by as long as 5 seconds and in which subjects were told
that a good strategy was to “imagine the dots still being
present after they disappeared” (p. 317). The subjects’
memory capacity for the 12 dots in the first grid can be
computed by the type of errors made. When the delay
between the first and second partial grids is 100 msecs,
the subjects’ retention capacity falls from 12 to 4.1 of
the 12 dots in the first partial grid. The striking result
was that with delays over 100 msecs, subjects’ capacity
increased, asymptoting at a delay of about 1.5 seconds,
at which time their capacity was 10 of 12 dots, and the
capacity stayed that high for delays up to 4–5 seconds.
Independent estimates of the time to generate a mental
image (Kosslyn et al. 2006) are between 1 and 2
seconds, and the authors argue that the subjects were

following instructions, generating a visual image of the
first array, and integrating that visual image with the
percept of the second array. This result constitutes con-
verging evidence for high capacity specific phenomenol-
ogy: Since the subjects could do the task well, the
Loftus and Irwin result suggests they have a visual
impression of the whole matrix; and in any case visual
imagery is phenomenal. So the representations are
phenomenal, and the capacity of 12 dots is substantially
more than 4 items. The upshot is that there is a completely
different paradigm in which the evidence favors high
capacity specific phenomenology.

6. Finally, there is the evidence mentioned by Kouider
et al., which I discuss immediately below.

Kouider et al. suggest what they take to be an alterna-
tive to what I am suggesting but what I take to be a version
of it. They hypothesize that Sperling-like paradigms result
from “partial awareness: subjects have a transient and
degraded access to fragments of all the letters in the
grid.” Kouider et al. take comfort from a common obser-
vation that subjects in experiments involving masked
stimuli often report seeing bits and pieces of stimuli.
What are Kouider et al. saying about specific phenomenol-
ogy? No specific phenomenology at all is not compatible
with their view, since they say subjects are to some
degree conscious of and have access to “fragments of all
the letters in the grid.” And these commentators clearly
don’t envision full specific phenomenology, so they must
envision partial specific phenomenology. Their evidence
involves cases (Kouider & Dupoux 2004) of brief masked
presentations of color words and pseudo-color words
(e.g., “green” vs. “gener”) in which both have the same
effect on subsequent identification of colored stimuli,
facilitation in the case of congruent stimuli (e.g., “green”
or “gener” followed by green) and inhibition in the case
of incongruent stimuli (“green” or “gener” followed by
red). Kovider et al. predict, plausibly, that in Sperling
experiments that include some letter-like symbols which
are not letters, subjects would treat false letters as
similar to real letters. More generally, Kouider and
Dupoux (2004; 2007) give evidence that genuine semantic
priming requires at least partial phenomenology and that
totally unconscious stimuli can have only non-semantic
effects. (But see Abrams & Grinspan 2007.) To the
extent that I disagree with Kouider et. al., that disagree-
ment is on just how degraded the specific phenomenology
is. One of the experiments in Sligte et al. (2008) used bars
that differed in increments of 45 degrees, and subjects still
showed high capacities – slightly under 8 for stimuli of 16
bars with the cues presented at 1,000 msecs after the
stimulus offset. The specific phenomenology is good
enough to make those distinctions between say 135
degrees and 180 degrees pretty well. In the Sperling
experiment, the specific phenomenology was good
enough for subjects to distinguish among the 26 letters
of the alphabet. No doubt if there had been pseudo-
letters, subjects would have made more errors, but dis-
tinguishing among 26 alternatives is still respectable. It is
worth noting that in the experiment by Kouider and
Dupoux, stimuli were presented at 29 msecs or 43 msecs
and also masked, an intervention aimed at making them
harder to see. Landman et al.’s stimuli were normally
unmasked and presented for 500 msecs, Sligte et al.’s for
1,000 msecs (and Sperling’s stimuli yield the same
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results with a 500 msec presentation – cf. also Burge); so
the fragmentariness of the phenomenology in Kouider and
Dupoux (2004) could be predicted to be greater than in
the overflow experiments. The upshot is that Kouider
et al. have presented further evidence for high-capacity
specific phenomenology, just what my overflow argument
relies on.

Byrne et al. are not impressed with my appeal to sub-
jects’ testimony. They raise a plausible objection, that the
generic/specific distinction is pretty abstruse, so how can
the responses of subjects who don’t know the distinction
provide support for specific phenomenology? However,
when subjects say (cf. Shanahan & Baars) that in report-
ing the letters in the cued row or in telling whether the
cued rectangle changed orientation, they are simply
reading their answers off of the visual impression that
was in existence before the cue, they are evincing specific
phenomenology regardless of whether or not they could
state the distinction between specific and generic
phenomenology.

Readers may be thinking that subjects may have seen
the orientations/identities of a few of the items, but that
subjects cannot be sure that they saw all or most of
them. Recall that specific representations of all or almost
all the items before the cue (though perhaps fragmentary
representations) have to be postulated to explain the fact
that subjects can report the items no matter which row
is cued. So the options would appear to be either that
there was no specific phenomenology before the cue, or
that there was specific phenomenology involving all or
most of the items, even if fragmentarily. As I just men-
tioned, subjects’ testimony (and lack of surprise in what
they can do) suggest the latter.

Papineau hypothesizes that the presence of generic
phenomenology is my basic reason for postulating specific
phenomenology. I should have drawn more attention to
my reasons, as I have now done.

Van Gulick notes that the “movie screen of the mind”
view would say that you cannot have generic phenomenol-
ogy without specific phenomenology, implicitly suggesting
that I am relying on the “movie screen of the mind” view,
and on the fact of generic phenomenology, to argue for
specific phenomenology. (Grush uses what would
appear to be the movie screen view of pictorial represen-
tation, but the other way around from what Van Gulick
ascribes to me: Grush says generic phenomenology
cannot be an image because if it were an image, clear con-
tents would have to present the details.) I reject the prin-
ciple – applied by both Grush and Van Gulick – that
pictorial representation has to specify the relevant
details. I call this principle the “photographic fallacy”
(Block 1983). More specifically, the photographic fallacy
supposes that pictorial representations have to represent
details of anything in view in the manner of a prototypical
photograph. To see the fallacy, note that an impressionist
painter might represent a hand in broad brush strokes that
do not explicitly represent the number of fingers or
whether one of them has a ring.

Van Gulick also argues that phenomenology in the
overflow cases may be partial, weak, or somewhat indeter-
minate, but that access may also be limited in the same
way, so there is no evidence for a discrepancy. With
regard to the issue of whether degree of phenomenology
is matched by degree of access, there is experimental

evidence to the contrary mentioned by Sergent & Rees
(e.g., Sergent & Dehaene 2004). Cognitive access
appears to be more of a binary phenomenon than Van
Gulick supposes.

Spener argues that the fine details of introspective
grasp of specific phenomenology are thoroughly expec-
tation-driven. In support, she mentions the disagreements
in the philosophical literature about whether or not
there is a determinate number of phenomenologically
represented speckles on the speckled hen.

I think Spener exaggerates the problem. Phenomeno-
logical disagreement can be to some extent settled. The
speckled hen case, in particular, has been illuminated
by work on the different “grain” of vision as opposed to
attention. Patrick Cavanagh and colleagues (1999) have
shown that the grain of vision is about one-sixtieth of a
degree at the fovea. For example, in order for a grating
to be distinguishable from a gray field, the individual
lines have to subtend more than one-sixtieth of a
degree. However, for a subject to attend to visible
lines and to be able to move attention from one to
another, the lines must subtend at least five- to ten-sixti-
eths of a degree. How is this relevant to representations
of speckles? Plausibly, the phenomenological disagree-
ment about represented speckles stems from conflating
seeing with attending. The speckles in the standard
example in which they subtend more than one-sixtieth
of a degree, but less than five- to ten-sixtieths of a
degree, are visible but not attendable, so that one can
see them (and thus phenomenally represent them) but
not count them or do anything else that requires
moving one’s attention from one to another. If one is
looking right at the speckles for sufficient time, the phe-
nomenology really does determinately represent many of
the individual speckles – specific phenomenology as
opposed to generic phenomenology – but the speckles
have an “elusive” quality because one cannot attend
to them.

Grush argues for an illusion in which generic phenom-
enology presents an object as affording answers to certain
queries, so when the answers to the queries are filled in,
the subject does not notice. One might call this putative
illusion the affordance illusion. (Grush gives it a less mne-
monic name.) The affordance illusion is supposed to
explain change “blindness” and inattentional “blindness”
in terms of sparse generic representations. Of course
the same idea, if it worked, could be used to undermine
my reason (3) for specific phenomenology. The one argu-
ment for this illusion that Grush offers is that if there
were an affordance illusion, it would serve to explain
change “blindness” in terms of sparse representations.
But as I noted in the target article, the Landman et al.
and Sligte et al. experiments are themselves evidence
against the “sparse representations” view of change
“blindness.”

Jacob raises the issue of whether what I say in the target
article is compatible with what I have said against
representationism. I say yes, because the distinction
between generic and specific phenomenology requires
only that in the cases in question, phenomenology has
representational content of the appropriate kinds; and
that is compatible with the view (which I hold) that
there is more to phenomenology than representational
content.
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R2.3. Unconscious representation before the cue

So far, I have been talking about the objection that before
the cue, there is only generic phenomenology, and no
specific phenomenology. However, there is a more
radical view that says that until the cue appears, there is
no phenomenological representation of the array at all,
either generic or specific. Dehaene and his colleagues
(2001; 2006) were arguably committed to this more
radical view by the refrigerator-light illusion hypothesis,
as emphasized by Burge, but Naccache & Dehaene in
their commentary advocate the less radical thesis. The
only advocate of the more radical thesis among the com-
mentators is O’Regan & Myin. My main response to
the more radical thesis is that the arguments I have
given for specific phenomenology before the cue consti-
tute a case for some phenomenology before the cue.

O’Regan & Myin note, correctly, that I am assuming
that consciousness is a natural kind and has some sort of
neural signature. They claim this hypothesis is speculat-
ive and that even if true, it would not solve the “hard
problem.” One of the points of my target article is that
we can discover a lot about the neural basis of con-
sciousness, short of solving the hard problem. On the
issue of speculativeness: I am not assuming there is
something physical in common to all possible cases of
consciousness (e.g., including mammals, birds, octopi,
conscious machines, and conscious extra-terrestrials, if
there are any). My assumption is that there is a neural
signature of consciousness in humans that is shared at
least by other mammals with similar sensory systems.
This is an assumption that I believe is shared by the
field and looks promising so far. O’Regan & Myin note
that I claim that phenomenal consciousness has effects
on the basis of which we can find evidence about its
nature. They interpret my earlier paper in this journal
(Block 1995b) as arguing for the opposite view, epiphe-
nomenalism. Although Block (1995b) took epipheno-
menalism seriously, the upshot was (and is) that we
have reason to reject it.

R2.4. Hyperillusions

Naccache & Dehaene appear to agree with me (and dis-
agree with Byrne et al.) that subjects think they have
specific phenomenology of all or almost all the items in
the overflow experiments; but Naccache & Dehaene
think subjects are suffering from what I called a
hyper-illusion. In ordinary illusions, appearance misleads
a subject about reality, but in hyper-illusions, appearance
of appearance misleads about appearance. (This may
sound glib and meaningless – and perhaps it is – but I
think it is fair to describe a putative phenomenon in a
way that brings out its peculiarity.) Naccache &
Dehaene argue that “we all have the illusion of seeing a
world in full color although color-sensitive cones are
absent in the periphery of our retina.” And Van Gulick
makes the same claim, citing Dennett’s (1991) color
marker demonstration: we hold a colored marker to the
side of our visual field, bringing it gradually into the
fovea, where we supposedly begin to see its color.
However, the claim of illusion on the basis of retinal distri-
bution of cones is analogous to (though not quite as
obviously wrong as, for reasons I will get to) the idea

that there is an illusion involved in seeing the world
right-side-up, given that our retina contains upside-down
images. What is on the retina is relevant to phenomenal
experience only to the extent that it affects the parts of
the brain that determine phenomenology. Assuming for
the sake of the example that activity in V4 is the neural
basis of color phenomenology, then the issue of whether
the world genuinely appears colored in the periphery
would be illuminated by knowing whether V4 has recep-
tive fields in the periphery (that is, whether V4 contains
groups of neurons that respond to and represent areas in
the periphery), not by knowing what is on the retina.

The two putative illusions (the putative color illusion
and the putative upside-down illusion) differ because
there is a genuine issue: Does V4 have receptive fields in
the periphery? And if it does, what is the purpose of
those fields, given low color sensitivity in the retinal per-
iphery? An obvious answer is: Because visual phenomenol-
ogy depends on integrating information over time. Our
visual representations comprising the whole visual field
are not built up in an instant! So color representation of
something now in the periphery can derive from its rep-
resentation recently in more central vision. Striking evi-
dence for integration over time in some aspects of
perception is provided by evidence that multicolor rep-
resentations are built up serially – the system processes
one color at a time – although locations and shapes are
processed in parallel (Huang & Pashler 2007; Huang
et al. 2007). There is another response to the question of
why cortical color representations would represent color
in the periphery: It turns out that hue discrimination at
50 degrees of eccentricity is as good as in the fovea
(which subtends only 2 degrees – about twice the width
of the thumbnail at arms length) if the size of the stimulus
is magnified, and there is even some color sensitivity at 80
to 90 degrees (Mullen 1992).

Naccache & Dehaene mention another alleged hyper-
illusion, the “moving window” experiment by McConkie
and colleagues (1975; 1979), in which subjects suppose
there is a full page of normal text even though the text
outside the small moving window is degraded or
changed. The point just made about representations inte-
grated over time applies here too.

R2.5. Phenomenal memory

Jacob notes that my talk of phenomenal memory is mis-
leading. What I meant was that there is neural persistence
at all levels of the visual system, including the level that
determines phenomenology. So instead of talking about
phenomenal memory, I should have just talked about
phenomenal persistence. Byrne et al. say I don’t need
high-capacity phenomenal persistence but only high-
capacity phenomenology. The role of phenomenal persist-
ence in my target article was in connection with the
“looking again” dialectic that I presented. The argument
for the high capacity of the phenomenal system can be
undermined by the idea that the high capacity derives
from the information in the environment or the high
capacity of low-level vision, for example, the retina. Track-
ing the sources of phenomenal persistence allows one to
rule out those alternatives. Recall that I argued that
phenomenal persistence is at a level that involves binocu-
larity (Engel 1970) and motion (Treisman 1975), is not
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disturbed by a light mask that disturbs positive afterimages
(Sligte et al. 2008), and is disturbed by a pattern mask that
does not disturb retinal afterimages (Sligte et al. 2008). All
these data provide reason for thinking that the phenom-
enal persistence is due to a persistence in the underlying
basis of phenomenology that is not being driven by an
earlier persistence. For these reasons, iconic memory is,
as Landman & Sligte note, a window into phenomenal
consciousness.

R3. Reports

The overflow argument says that the cognitive system
underlying reporting differs from the phenomenal system.
This raises the issue of the extent to which reports are pipe-
lines to phenomenology.

R3.1. Are reports privileged?

Naccache & Dehaene pose a dilemma for me: “If one
wants to define phenomenal consciousness differently
from conscious reportability, then one should resist the
temptation to make use of subjects’ reports” as evidence
for phenomenal consciousness. However, no one would
think there is such a dilemma for, say, acidity or heat.
An acid is a proton donor and heat is molecular kinetic
energy. These are good scientific definitions, but no one
thinks that these definitions preclude any kind of evidence.
Naccache & Dehaene see inconsistency looming: How can
I rely on reports in the Sperling experiment while at the
same time claiming that subjects’ reports that they don’t
see something can be wrong? Prinz maintains that
reports are “authoritative.”

Vanhaudenhuyse et al. exhibit the ingenuity of
researchers in finding ways that subjects who have no
control of motor and verbal systems – and hence no
capacity to make a motor or verbal report – can nonethe-
less report conscious states by, for example, thinking of
milk rather than lemon. This point does not, however,
challenge Dehaene & Naccache, since it does not show
any daylight between consciousness and possibility of
reporting it. My view is that reports are the starting
point for building a theory of phenomenal consciousness,
but can be rejected if the best explanatory theory requires
it. The arguments for this view include the methodological
points about inference to the best explanation, the sketch
of an actual explanatory account on which reports can be
wrong, and the points made forcefully by Snodgrass &
Lepisto (and in Block 2005) involving signal detection
theory.

It is obvious that reports fail to be authoritative in that
we can have conclusive evidence against the truth of intro-
spective reports. As Koch & Tsuchiya note, in Anton’s
syndrome, subjects are blind but think and report that
they see. More generally, anosognosics deny their percep-
tual and motor disabilities, making all sorts of false reports
about their own experience. Introspective reports do have
a certain priority: we have no choice but to start with
reports in investigating consciousness. I am in complete
agreement with Koch & Tsuchiya when they say, “in the
absence of compelling, empirical evidence to the contra-
ry. . . if the subject denies any phenomenal experience,
this should be accepted.” One very notable form of

empirical evidence that can conflict with report is evi-
dence about subjects’ decision processes evaluated
according to signal detection theory. As Snodgrass &
Lepisto note, “contrary to many researchers’ implicit
assumptions, there is no such thing as an unmediated ‘sub-
jective report’ – ever.”

In practice, Naccache & Dehaene use the method-
ology I advocate, not the one they themselves advocate.
They concede that reports can be partial and biased and
argue that “reports of a rich phenomenality cannot be
taken at face value,” citing the moving-window paradigm
and the claim that we have the illusion of seeing a world
in full color. Further, both Naccache & Dehaene and
Sergent & Rees suppose that reports have to be
measured using high-tech machinery, leading to a
concern about what they could mean by report. Is a
report just (1) any evidence of consciousness? Or is it
(2) evidence of consciousness from a subject’s performing
one voluntary action rather than another? Or is it (3) evi-
dence of global broadcasting? If (1), these commentators’
focus on report as the gold standard for evidence of con-
sciousness is trivial, because it just means that evidence
is the gold standard of evidence. If (3), their claim that
the evidence for consciousness is always evidence for
global broadcasting is trivial, amounting to the claim that
evidence for global broadcasting is evidence for global
broadcasting. If (2), the claim that reports are the gold
standard is substantive but probably false. As Malach
has shown in a previous study (see Hasson et al. 2004),
you can get evidence about consciousness from people
just watching a movie in a scanner and not making any
voluntary response. In another such case mentioned by
Sergent & Rees, Lumer and Rees (1999) put subjects
in a binocular rivalry experiment without requiring any
voluntary response and found alternation between neural
activations, providing evidence of the neural bases of
different perceptual experiences without a voluntary
response. An advantage of sticking to normal uses of
words is that we don’t have to guess what people mean.

R3.2. Panpsychic disaster

A number of commentators argue that once you give up
the special authority of reports, you will have no way of
avoiding attributing consciousness to lampposts. Papi-
neau notes that I regard some states as uncontroversially
unconscious and wonders, “what makes a state ‘uncontro-
versially unconscious’ if it is not that subjects tell us so.”
He argues that once we allow that a state can be conscious
even though normal subjects systematically deny it, there
may be no uncontroversially unconscious states. Prinz
says: “Block must either concede that reports are authori-
tative or deny that we can rule out the possibility of con-
scious states in V1, the LGN, and the retinae.” Lau &
Persaud say that the methodology I rely on to support
recurrent loops as necessary assumes that subjects are to
be believed when they report that they don’t see some-
thing. But given that I allow for phenomenology without
access, Lau & Persaud wonder, how can I rule out that
these subjects have phenomenology despite reporting
that they don’t? Sergent & Rees and Naccache &
Dehaene would no doubt agree. But these critiques
ignore the obvious failure of authoritativeness of reports
just mentioned and the power of inference to the best
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explanation to sort the good from the bad attributions of
consciousness.

Perhaps what Naccache & Dehaene and Sergent &
Rees are supposing is that if biomarkers of consciousness
conflict with actual verbal report, verbal report wins. But
there is no evidence that this always wins. If items of evi-
dence conflict, the right scientific procedure is to find an
explanation of the conflict, doing further experiments if
necessary to see which item of evidence is misleading.

R4. Access

Thus far, I have talked about the overflow argument (sect.
R2) and the methodology of reports (sect. R3). I now turn
to issues concerning the cognitive accessibility system.

R4.1. Awareness, access, and agency

Levine notes that the idea of a phenomenal consciousness
that has nothing to do with any kind of access-relation to
the subject doesn’t really seem like any kind of conscious-
ness at all. A major difference between my position in the
target article and Block (1995b) is that in the target article
I acknowledge this point and accommodate it within a fra-
mework that avoids any constitutive connection between
that access-relation (which I called Awareness in the
target article and Levine calls awareness-access) and cog-
nitive access, which I identify in the target article with
broadcasting in the global workspace. Jacob wonders
why I have changed my mind, noting that the kind of
awareness I now say is a necessary part of conscious
experience is not full-fledged self-awareness of the kind
a rational thinking creature might sometimes have but
that a mouse will presumably not have. In 1995, the only
option I saw for explaining awareness-access in non-
cognitive terms was as a kind of phenomenal property I
called “me-ishness.” But now I see that awareness-access
can be adequately understood in terms of “same-order”
and deflationary theories, so there is no need for cognitive
or other “higher-order” accounts.

Levine makes a plausible case that the resistance many
feel to the idea that the machinery of phenomenal con-
sciousness is separable from the machinery underlying
report (i.e., broadcasting in the global workspace) stems
from conflating broadcasting-access with awareness-
access; and he mentions two interesting suggestions for
ways in which the relation between awareness-access and
the self might be further elucidated. One of them is that
there is no reason why subjectivity cannot involve a frag-
mented subject. Yes, but the subject cannot be so fragmen-
ted that the experience is not for-the-subject. If G.K. has
the face experience on the left that he denies, what keeps
him from acknowledging it is his inability to attend to the
left side of space. But that is compatible with the face
experience on the left being part of the same visual field
as whatever he is seeing on the right. (I use this term,
“visual field”, as is standard in philosophy to mean the
entirety of visual space, including left and right.) That is,
the relations in the visual field would be normal and have
normal awareness-access, but the subject would have
poor broadcast-access to them. So we can make sense of
the idea that experience of the face on the left is an experi-
ence for him despite some fragmentation of the self.

Levine’s hypothesis illuminates Rosenthal’s critique,
in which Rosenthal asks: If phenomenology necessarily
involves awareness as I say it does, and given that aware-
ness normally results in cognitive access, why would
cognitive access fail in the G.K. case? Rosenthal is assim-
ilating or at least supposing too tight a connection
between awareness-access and broadcasting access.
G.K. has awareness-access on the left if he has phenom-
enology on the left, but it is his lack of broadcasting-
access that explains why he cannot report what is on
the left. Rosenthal claims that higher-order thought
theories of consciousness (known as HOT theories)
explain why ordinary phenomenology always involves
some awareness of it, whereas the global-workspace the-
ories I favor as theories of access do not. But the global
workspace theories are theories of cognitive access, not
theories of awareness-access. Again, Levine’s hypothesis
is confirmed. The competition to higher-order theories as
theories of awareness-access is offered by the same-order
theory and the deflationary theory, not by the global
workspace theory.

Rosenthal suggests that infant pain might have “weak”
phenomenology and that weak phenomenology may be
what I am supposing G.K.’s face experience has as well.
I am not sure what “weak” phenomenology is supposed
to be, but I guess it stands for the phenomenology you
get when there is no global broadcasting and no higher-
order thought. There is no reason to suppose that infant
pain or G.K.’s face experience is any less intense than
adult pain (cf. Gopnik and Izard et al.). Gopnik adds
another layer of evidence to what I presented in the
target article about infant phenomenology and Malach
adds yet another layer relevant both to infant and adult
phenomenology. Endogenous attention matures late,
making it even less likely that infants are capable of
higher-order thought. Inhibitory neurotransmitters, a
major contributor to unconscious states, mature late,
making it less likely that infants’ perceptual states are
unconscious. Younger infants are slower to habituate,
another source of unconscious perceptual states (although
this may be because younger infants are slower to encode
stimuli rather than anything to do with the machinery of
habituation). Evidence against both higher-order thought
and unconscious states puts Rosenthal in a vise, since
these states exhaust his options. Izard et al. also give sug-
gestive evidence that emotion and action systems reveal
phenomenal states that may not involve either global
broadcasting or higher-order thought. The upshot is to
increase the empirical squeeze on higher-order thought
theories of consciousness, thereby increasing the attrac-
tiveness of same-order theories.

Rosenthal says standard same-order views are just as
cognitive as HOT. Rather than argue about the texts he
cites, let me just say that Caston’s influential paper on Aris-
totle’s same-order theory (Caston 2002) emphasizes some of
the advantages of the same-order view over higher order
theories that I mentioned in the target article, namely, that
there is no need to postulate that whenever there is a
token conscious pain, there is also a token thought about
it; and that there is no puzzle about why my thought about
a teacup or your pain does not make the teacup or the
pain conscious, whereas a higher-order thought about my
own pain does. (See also Malach’s Figure 2, part B, which
depicts a way of thinking about the same-order account.)
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Astonishingly, Rosenthal claims in regard to infant pain
that, “because nonconscious pains have largely the same
causal connections to behavior and to a strong desire for
pain to cease cease, they are just about as bad.” It is well
known that pain in infants has bad effects, but I have
never heard of any experimental evidence to the effect
that those bad effects do not depend on whether the
pain is conscious or not, nor does Rosenthal cite any. New-
borns who are circumcised without anesthesia or analgesia
are more stressed by vaccination even 6 months afterward
(Taddio et al. 1995; Qiu 2006). But this evidence does not
approach the issue of whether the infant pain is conscious.
I imagine that Rosenthal is taking the evidence that
higher-order thought is unlikely in infants, and the evi-
dence that pain in infants has bad effects, to come to the
conclusion that unconscious pain in infants has bad
effects. But this response suggests that Rosenthal is
retreating from a substantive empirical claim to a trivial
linguistic claim. Rosenthal can, if he likes, simply use the
word “unconscious” to mean something on the order of
unaccompanied by higher-order thought. But pains that
are unconscious in that trivial sense cannot be supposed
to be pains such that there is nothing it is like to have
them. The danger of promoting such a triviality into a sub-
stantive thesis can be seen in Peter Carruthers’ infamous
claim (Carruthers 1989; 1992) that, given that pains in
dogs, cats, sheep, cattle, pigs, and chickens are not avail-
able to be thought about, these pains are not felt and
hence are not appropriate objects of sympathy or
concern and are of no moral significance. (Carruthers
[1999] backpedals, not on the ground that animal pains
are appropriate objects of concern or sympathy, but on
the ground that the frustration of animal desires are of
moral significance.) Drug testers and slaughterhouses
take notice! Given the evidence presented in the target
article and in Gopnik and in Izard et al., I really don’t
see how advocates of this unattractive view can avoid
applying it to human infants.

Snodgrass & Lepisto give a very plausible argument
concerning Jacoby-style “exclusion” experiments
(Debner & Jacoby 1994) – that they involve phenomen-
ally conscious stimuli or parts of stimuli which the
subject has little confidence in having seen, and hence
no higher-order belief in having seen it. (There was also
an argument to this effect in Block 2001.) For example,
the subject is instructed to complete the stem “rea__”
with an ending that is not a word that might have just
been flashed briefly. If the word is “reason” and the
subject saw all or part of it, but has low confidence, the
subject is more likely to complete “rea__” with “son”
than if no word at all was flashed. As noted in Snodgrass
(2002), subjects who are penalized for errors do better at
excluding, suggesting on a signal detection analysis that
they really did see the word (or parts of it, as suggested
in Kouider et al.) but had low confidence and no
higher-order state that would lead to a report. This pro-
vides another piece of empirical evidence against the
higher-order point of view. Perhaps the advocates of the
higher-order point of view will take the degree of confi-
dence to be an index of degree of consciousness, but the
signal detection models show that consciously seeing the
stimulus and confidence that one has seen it can vary inde-
pendently, each being influenced by a variety of different
factors. (For example, changing the catch rate can

influence confidence without influencing perception. See
Supèr et al. [2001a] and Block [2005].)

Clark & Kiverstein argue for a view opposed to
Rosenthal and to Levine and me, that for a represen-
tation to be phenomenal, it must be “available for use in
the planning and selection of deliberate, stored-knowl-
edge–exploiting, and goal-reflecting and goal-responsive,
actions.” Clark & Kiverstein makes a cogent case, but it
doesn’t involve any empirical evidence. Rather, it is an a
priori conceptual appeal. “To count as a conscious experi-
ence, an informational state must” be available for
“rational choices and considered actions.” One and the
same condition of the skin, intrinsically described, will
count as sunburn if it is caused by the sun, but not so if
it is caused by a fire. Similarly, according to Clark & Kiver-
steins’s view, one and the same neural-informational state,
intrinsically described, can count as a conscious experi-
ence if it is properly connected to rational choices and con-
sidered actions, and not so if it isn’t. But our ordinary
concept of consciousness is too vague to support this
kind of claim. Further, one reasonable precisification of
our ordinary concept of consciousness will make it the
concept of a natural kind. The key feature of that natural
kind-property is the way it feels to have it. My own view
is that there is an ordinary concept of phenomenal con-
sciousness. Gopnik gives evidence that infant conscious-
ness may “not be accessible for goal-directed planning
nor be the subject of the endogenous attention that
accompanies such planning.” I don’t give this as evidence
against Clark & Kiverstein’s view since conceptual claims
are not subject to evidence. Instead, if Gopnik is right,
Clark & Kiverstein’s conceptual claim would dictate that
our concept of consciousness does not apply to infants.
But the absurdity of this step strongly indicates that our
concept of consciousness – or at least one of our concepts
of consciousness – is the concept of a phenomenal feel
that has no conceptually necessary relation to agency of
the sort Clark & Kiverstein describe.

Malach presents exciting evidence that intense experi-
ence such as watching an engrossing movie (a spaghetti
western?) activates an “extrinsic” sensory system in the
same ways in different people; but it activates an “intrin-
sic” system based in frontal areas (Hasson et al. 2004)
less strongly and not in the same ways in different
people. Malach’s intrinsic system overlaps considerably
with a “default” system that is active when the subject is
“doing nothing” and is inactive when the subject is per-
forming intense goal-directed tasks (Raichle et al. 2001).
In one study, Malach and colleagues (Goldberg et al.
2006) used the same stimuli (pictures and audio clips) in
an introspective task and a difficult rapid categorization
task – but with different instructions. In the introspective
task, subjects were asked to categorize their emotional
reaction as positive, negative, or neutral. In the categoriz-
ation task, the stimuli were presented at triple the rate and
the subjects were asked to categorize the stimuli, for
example as animals or not. Subjects also rated their own
self-awareness. Their self-awareness was high in the intro-
spective task and low in the rapid categorization task. Part
of the intrinsic system – see Malach’s Figure 1 – was acti-
vated both in the introspective task and other “self”-rel-
evant tasks, including judging the application of
emotionally neutral words to oneself. This area is sup-
pressed in the rapid categorization task. The upshot is

Response/Block: Consciousness, accessibility, and the mesh

BEHAVIORAL AND BRAIN SCIENCES (2007) 30:5/6 537



that the intrinsic system is less active when the subject is
doing a demanding perceptual task, or watching Clint
Eastwood, and that a part of it that is especially tuned
to self-relevant tasks is especially suppressed in difficult
perceptual tasks. This study presents a challenge to
views such as Lycan’s, Harman’s, Rosenthal’s, and
Van Gulick’s that emphasize the importance of the self
in phenomenal experience because it provides evidence
that the self is lost in intense perceptual activity.

R4.2. Fractionation of access

As I have already mentioned in commenting on Clark &
Kiverstein and Rosenthal, the evidence presented in
Gopnik and Izard et al. is highly relevant to the issues
of higher-order thought and agency that connect with con-
sciousness. However, I want to make a few more remarks
about developmental evidence.

1. The main methodological point made by Gopnik and
Izard et al. is well taken. Adult capacities fractionate in
infants. By studying that fractionation and the process by
which the distinct capacities and abilities are integrated,
we can learn a lot about adult consciousness and cognition.

2. Much of the behavior that seems at first glance to be a
reflection of cognitive access in infants may bypass global
broadcasting altogether. One example from adults men-
tioned by Izard et al. serves to illustrate the point: the
example concerns dorsal visual system guidance of action
as exemplified in Goodale and Milner’s famous patient
D.F. who can post a letter in a variable angled slot about
as well as normal persons and avoid obstacles, but who
does not have the globally broadcast visual contents that
are created by the ventral visual system. D.F. knows
about the angle of the slot only by noticing her own
actions (Milner & Goodale 2008). The data presented by
Gopnik and Izard et al. might make one wonder about
the extent to which infants even have global broadcasting.
But young infants – at least by 10 months of age – do
show working memory systems that function in much the
way those of adults do, albeit with a slightly lower capacity
(Feigenson & Carey 2003; 2005; Feigenson et al. 2002).

3. I agree with Gopnik’s cluster of points having to do
with the preponderance of exogenous (stimulated from
outside) over endogenous (internally directed) attention
in infants. However, I am not sure that this fact suggests
that infants have a lantern of consciousness instead of a
spotlight. Why can’t exogenous attention focus the
spotlight?

4. Although I agree in general with Gopnik’s point that
infant cognition is not geared towards goal directed plan-
ning in the early months, infants are certainly capable of
goal-directed action by age 5 months, and there is
evidence of some capacity for goal-directed action (and
perception of it) at age 3 months (Sommerville et al. 2005).

R4.3. Kinds of access

Representationism is the view that the phenomenology of
an experience is the experience’s representational (inten-
tional) content. Harman, Jacob, Lycan, and Tye are
advocates of this view; I am an opponent. However, I am
willing to allow that every phenomenological state has
representational content, even that the phenomenology

consists – in part – in its having that representational
content. I think that phenomenology goes beyond rep-
resentational content, but this opposition played no role
in the target article and will play no role in this reply.
With this bone of contention cleared away, Harman’s
argument can be streamlined.

Harman argues that clearing up some unclarities
renders the claim that phenomenology does not require
cognitive access non-scientifically true or non-scientifically
false. In my weight-lifting this morning, I experienced
“flow.” Among my visual experiences was seeing the
barbell. Is the cognitive access in question with regard to
the experience of seeing the barbell or with regard to
the barbell itself? If the cognitive access in question is
with regard to the experience of seeing the barbell, then
we know from nonscientific observations of flow (Csiks-
zentmihalyi 1975) that cognitive access to the experience
itself destroys the experience, or at least its flow aspect.
However, cognitive access to the barbell itself is guaran-
teed by the experience being an experience of the
barbell. In neither case, Harman concludes, is there any
need for science.

Recall that my target article agress with the idea of
access as global broadcasting accepted by Shanahan &
Baars and Naccache & Dehaene. What is globally
broadcast is a representation with both representational
and phenomenal content. What makes the access cognitive
is that the consuming systems in terms of which global
broadcasting is defined include the cognitive machinery
of reasoning, planning, problem solving, categorization,
memory, and the like. Harman assumes that what
makes access cognitive is just that the accessed state is
about something. But a frog might have a perceptual
state that is about a fly without engaging any cognitive
machinery. Let’s go back to the first step of Harman’s
argument, that access has to be to the experience or to
the barbell. In the framework I was using, access is
neither to the experience nor the barbell but to the
content of the state, since that is what is broadcast. So
Harman’s dilemma leaves out the crucial case. It may
seem as if the issue between me and Harman is verbal –
what is meant by cognitive and access. However, I chose
the global broadcasting framework because it seems the
best empirical framework for thinking about access and
accessibility. Within that framework, the issue of phenom-
enology without access becomes an empirical issue. So,
contrary to Harman, the issue is doubly scientific. Scienti-
fic considerations go into choosing the terms of the debate,
and then, once they are chosen, scientific considerations
determine the answer.

Balog, like Harman, is concerned with the question
“Access to what?” She mentions, in effect, three options:
global broadcasting of either (1) the nonconceptual con-
tents of perception; or (2) the conceptual contents of per-
ception; or (3) the introspective conceptual contents that
are concerned with the phenomenal character of the
experience itself. Option (3) involves phenomenal con-
cepts, that is, concepts whose tokening itself involves phe-
nomenology. (See papers in Alter & Walter [2006].) Balog
argues that my interpretation of what subjects in the over-
flow experiments say “crucially relies on the subjects’
introspective report of the phenomenality of their entire
visual experience, including those aspects of the experi-
ence whose content is not access conscious” (in the
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sense of option 2; Balog’s emphasis), and this motivates
her to suggest a sense of access (as in option 3) in which
there is no gap between phenomenality and access.

Balog says my view of access involves the second option
described earlier – that I define it in terms of conceptual
contents. There is some justification for that in my 1995
paper (Block 1995b, see especially Note 11), which was
written before I had adopted the global broadcasting
model of access. My model of access in 1995 was domi-
nated by inference and other reasoning, and it is often
taken as part of the definition of nonconceptual content
that it can play no role in inference. However, once I
had adopted the global broadcasting model (Block 2002)
the issue of whether the broadcast contents were concep-
tual or nonconceptual no longer looms large. I don’t see
why broadcast contents cannot be a mix.

Balog is responding to a problem that comes up repeat-
edly in the commentaries (especially Naccache &
Dehaene’s and Sergent & Rees’s): How can I use
reports to demonstrate inaccessible (including non-repor-
table) phenomenology? My reply is that in some cases, one
infers unreportable or unreported phenomenal states via
theoretical considerations that are themselves based on
reports. In the overflow experiments, the situation is
this: Generic contents are reportable, and one of those
generic contents is that the subject has had specific phe-
nomenology. That generic content need not deploy any
phenomenal concepts in the sense of a concept whose
tokening itself involves phenomenology. So there is no
need to appeal to phenomenal concepts.

Tye notes that in one sense of the term accessible, phe-
nomenology does not overflow accessibility. The sense he
has in mind is that for each letter that the subject sees, the
subject can demonstrate it with, for example, “that letter.”
He thinks that this point deprives my claim that phenom-
enology overflows accessibility from its “bite.” Recall that I
distinguished between wide and narrow accessibility. In
my terms, what Tye has done is to provide another wide
sense of accessibility – demonstration as opposed to
identification, as in Sperling, or comparison, as in
Landman et al. and Sligte et al. Demonstration, identifi-
cation, and comparison are all different and have different
cognitive demands. Demonstration is in a way more
demanding (see Koch & Tsuchiya) because, whereas
identification can take place without attention or with
limited attention, demonstration requires attention. As I
noted in the discussion of Spener, the grain of vision is
finer than the grain of attention – you can see more than
you can attend to. But regardless of whether Tye’s
version of wide accessibility is wide enough for his pur-
poses, my point is about something different. The overflow
point in the target article was this: The Sperling, Landman
et al., and Sligte et al. experiments show that the phenom-
enal system is at least in part distinct from the global work-
space because the capacity of the phenomenal system is
greater than that of the global workspace. This point can
be defended without being concerned with different
senses of “accessibility,” so I do not agree that providing
another wide sense of accessibility affects the bite.

R4.4. Phenomenology and working memory

Lau & Persaud suppose that the apparent difference in
capacity between phenomenology and working memory

is just a consequence of deterioration of information, as
in the “Telephone” or “Chinese whisper game” in which
information is whispered from one person to another,
becoming ever more garbled. However, what decreases
in the Chinese whisper game is quality or amount of infor-
mation, not capacity of an informational system. Lau &
Persaud note that there are cases in which forced-choice
responses overestimate phenomenology (blindsight) or
yield inconsistent measures of phenomenology. They con-
clude that forced-choice reports are not ideal for measur-
ing phenomenology. My replies to this are as follows:

1. Forced choice measures in the Landman et al. and
Sligte et al. experiments are measures of working
memory, not phenomenology. Subjects’ ability to make
the comparisons depends on the representations being
present in the global workspace.

2. The Sperling version of the partial-report superiority
effect used free recall, not forced choice as in Landman
et al. and Sligte et al., and got similar results. It is the
use of different methodologies with the same results that
avoids difficulties of the sort that Lau & Persaud are
mentioning.

Shanahan & Baars say their aim is to defend GWT
(Global Workspace theory) from my challenge. More
specifically, they say I use an outdated and imprecise
concept of access and perpetuate a common misunder-
standing of GWT that conflates the workspace with
working memory. My main disagreement with them is
simple: they say what is broadcast in the global workspace
is all there is to consciousness, whereas I argue that it is an
empirical issue whether there is more to consciousness
and that the tentative answer is, Yes, there is. Shanahan
& Baars’ remarks do not seem to speak to this main
issue. On the “misunderstanding” of working memory:
the issue here is purely verbal. I use the term working
memory to mean what Baars and Franklin call active
working memory (Baars & Franklin 2003). One of the
first things that strikes a reader of the “working memory”
literature is that the term working memory is used differ-
ently by different theorists. Cowan (in press) notes
“Working memory has been conceived and defined in
three different, slightly discrepant ways.” It would take
too long to explain all three ways, but what I can say
briefly is that a pretty standard model (Cowan 2005)
includes three ingredients: (i) an activated part of long-
term memory (often called “short-term memory”), (ii)
attentional processes that operate to broadcast perceptual
and short-term memory contents, and (iii) what is broad-
cast in the global workspace. I tend to use short-term
memory for the activated part of long-term memory, and
working-memory for what is broadcast in the global work-
space; but judging from their commentary, Shanahan &
Baars prefer to use both short-term memory and
working memory for what I call short-term memory. The
bottleneck of working memory on any definition I have
seen, including that of Shanahan & Baars, is the capacity
of the global workspace, so if that bottleneck is what is
of interest, my use of working memory is apt. Whether
or not I am attacking Global Workspace theory depends
on whether Shanahan & Baars’ controversial ideas about
consciousness are part of it. Baars gets credit for many
of the original ideas about the global workspace, but now
that the ideas have been widely adopted, he no longer
gets to dictate the terminology. My overflow argument
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could be put entirely in terms of global workspace termi-
nology, excluding all talk of memory. Here it is: The
capacity of phenomenology is greater than the capacity
of the global workspace, so phenomenology must contain
machinery not part of the machinery of the global
workspace.

R4.5. Report and color

Kentridge describes an intriguing case: Cerebral achro-
matopsics can recognize borders without being able to dis-
tinguish the colors on either side of the borders. Of course,
guitar strings that are less than a JND (just-noticeable-
difference) apart in pitch create interference “beats” that
allow one to tell that they are different. And color
patches that are less than a JND apart can be discrimi-
nated by normal subjects if they share a border. As I
understand it, Kentridge et al. (2004) rule out such expla-
nations, so phenomenal presentation of colors that the
subject cannot report is a live option in the case that Ken-
tridge describes. This case is as much a challenge for my
views as an opportunity, since there are issues regarding
how one can tell whether Kentridge’s patient M.S. can
see colors that he cannot report, and whether he has
some kind of unconscious appreciation of color differences
without phenomenal presentations of the colors themselves.

R5. Attention

R5.1. Phenomenology and attention

Lycan asks me to explain how there could be a form of
awareness that is intrinsic to consciousness but does not
necessarily involve attention or cognitive access. He
notes (and I agree) that any form of awareness (worthy
of the name) is representational and that there can be rep-
resentation without attention. However, he does not see
how cases of representation without attention could fail
to be sub-personal. According to Lycan, representing by
the whole person has to involve attending, or at least he
does not see how it could not involve attending. The
claim that representing by the whole person has to
involve attention is in part empirical and I believe the evi-
dence goes against it.

One kind of evidence derives from unconscious percep-
tion, more specifically perception that is unconscious
because the person is not paying attention. To pick one
of many examples: In visuospatial extinction, as mentioned
in the target article, subjects often claim not to be able to
see something on the left if there is a stimulus that com-
petes for attention on the right. But as first noted by
Volpe et al. (1979) (and nailed down by Verfaellie et al.
1995), the subject’s claim not to see the object on the
left is often combined with the ability to make comparisons
between the thing on the left and the thing on the right.
The thing on the left is certainly seen and, it is usually sup-
posed, unconsciously so. Unconscious seeing is still seeing,
and seeing by the person, not by a part of the person. This
is seeing and therefore representing without, as far as we
can tell, attention (whether or not the seeing on the left
is unconscious). Therefore, the principle that Lycan can
see no alternative to no personal-level representation
without attention, is empirically suspect.

In the discussion of Spener, I mentioned another type
of evidence against the claim that there is no personal level
representation without attention, namely, that one can see
more than one can attend to. Seeing the speckles on the
speckled hen is personal and phenomenal, but there is
no attention to the individual speckles; the individual
speckles are conscious but unattended.

Lycan (1996; 2004) follows Locke (1689/1975) and
Armstrong (1968) in holding that what makes a state con-
scious is that it is the object of an “inner sense,” which
Lycan seems to think is to be explained in terms of atten-
tion. The point I just made is not directly relevant to that
view, but rather to supporting it in terms of personal-level
representation requiring attention. However, as noted by
Koch & Tsuchiya (and Koch & Tsuchiya 2007), conscious
gist perception of peripheral non-targets persists for
certain kinds of stimuli even when attention is maximally
drained off by a demanding central task. So there is
direct evidence against the attentional version of the
inner sense thesis as well.

In cases of inattentional blindness, subjects say they do
not see the stimulus – and this contrasts with the Sperling
and the Landman et al. cases in which subjects clearly do
see the stimulus. Relying on this contrast, Prinz and
Grush are convinced (against Naccache & Dehaene)
that phenomenology outstrips actual broadcasting in the
global workspace, but, like Snodgrass & Lepisto, they
think I go too far in supposing that perhaps phenomenol-
ogy outstrips even potential broadcasting, as in the G.K.
case. Prinz, like Lycan, argues that the flaw in my position
is to allow phenomenology without attention. Prinz’s
account is based on the idea that attention is necessary
for phenomenology and for accessibility in the sense of
potential for broadcast in the global workspace (Prinz
2000; 2005). On both issues, I think the evidence is
piling up against Prinz’s view. First, on the claim that
attention is necessary for accessibility, that is, potential
broadcast: Dehaene and his colleagues (Dehaene 2006;
Kouider et al. 2007) have convincingly shown that in con-
ditions in which attention is maximally drained away by
other tasks, representations that are as unattended as
can be ensured by such conditions are nonetheless very
strongly activated. They call this category “preconscious”
as opposed to “unconscious” to indicate the strength of
the activations, their strong influence, and their potential
to be globally broadcast. Tse et al. (2005) have obtained
similar results. These representations are accessible in
that with a shift of attention, they will be accessed. Regard-
less of whether or not attention is necessary for actual
access, it is not necessary for potential access, contrary
to Prinz.

On the more important issue of the relation between
attention and phenomenology, as Koch & Tsuchiya
note, the evidence points toward the conclusion that
neither is necessary for the other (Koch & Tsuchiya
2007). On attention without phenomenology, subjects’
attention is drawn by nudes of the opposite sex (for het-
erosexuals) in conditions in which the nudes are invisible
according to experimental standards (Jiang et al. 2006).
(Whether the invisible pictures attract attention to one
side of the visual field or the other is judged by perform-
ance on a subsequent task to which distribution of atten-
tion is crucial.) Kentridge et al. (1999) have shown the
effects of attention in blindsight. On phenomenology

Response/Block: Consciousness, accessibility, and the mesh

540 BEHAVIORAL AND BRAIN SCIENCES (2007) 30:5/6



without attention, again in a “dual task” paradigm, sub-
jects are able to see and report certain kinds of scene
gists (e.g., the presence of a face in the periphery)
despite maximal siphoning off of attention by a very
demanding task. Work by Alvarez and Oliva (in press)
suggests that without attention (or much attention) con-
scious visual representations represent much more
abstract properties of stimuli, for example, center of
mass rather than shape. As Koch & Tsuchiya (2007)
point out, it is difficult to make absolutely sure that
there is no attention devoted to a certain stimulus; but
given this limitation, this evidence points away from
both of Prinz’s claims. And the same point about the
speckled hen case I made in discussing Spener and
Lycan applies also to Prinz.

R6. Mesh between psychology and neuroscience

Burge argues that the conclusion of my target article can
be derived from the psychological evidence alone without
the argument from mesh with neuroscience. Here is a
version of his argument. First, there is specific (not just
generic) phenomenology prior to the cue in the Sper-
ling-type experiments. Second, conscious events occur;
they happen at a time. So we would have to have special
reason to think that something that happens after a con-
scious event – or a disposition for something to happen
after the conscious event – is necessary to the identity of
the conscious event. If I see something red now, why
should we think that the conditional occurrence of my
later saying “I saw something red” if asked is partly consti-
tutive of my sensation of red now? So the best explanation
of the psychological evidence is that the machinery of the
processes of access do not constitutively overlap with the
machinery of consciousness itself.

Snodgrass & Lepisto say that to show that the machin-
ery of consciousness and access are distinct, we do not
need to show that there is phenomenality that cannot be
accessed, but only to show that there is phenomenality
that is not in fact accessed. And of course that is shown
by the Sperling, Landman et al. and Sligte et al. experi-
ments – if, as I have argued, those experiments reveal
specific phenomenology without specific access.
However, Snodgrass & Lepisto are neglecting the position
that Burge refutes, the view that the machinery of access
can be constitutively related to the machinery of phenom-
enology even via a connection of potential. Philosophers in
the functionalist (and behaviorist) tradition have been
impressed with the analogy between consciousness and
dispositions such as solubility. (For example: Grush and
Prinz advocate potential access as a condition of phenom-
enology.) Burge’s argument gives a powerful reason for
dissatisfaction with this analogy. The mesh argument
gives an experimentally based way of reaching Burge’s
conclusion about overlap of machinery. However, I did
not try to directly rule out potential access as a constitu-
tively necessary condition, and so Burge’s argument is a
welcome addition.

Hulme & Whiteley note that inference to the best
explanation requires a comparison (a point also noted by
Van Gulick). If there is only one horse in the race, it
wins. The comparison I had in mind was between the
model on which recurrent activation in the back of the

head without global broadcasting is sufficient for phenom-
enology and a model on which global broadcasting is
required. My point was that the former yields a
mechanism of overflow, whereas the latter does not.
Hulme & Whiteley suggest another option: that recurrent
activation is actually best thought of as a kind of binding.
According to their hypothesis, activation of the relevant
areas over threshold, but without binding, would
produce amodal experience; and they give one example
involving patient G.Y. that could be interpreted that way.
I would not want to base much on G.Y.’s descriptions
since he has given so many somewhat different and
perhaps incompatible descriptions of his experience.
Also, I don’t follow Hulme & Whiteley’s comment on
the disruption of moving phosphenes by zapping V1 with
trans-cranial magnetic stimulation. The subjects say they
have stationary phosphenes, which does not sound
amodal. However, Hulme & Whiteley’s model would be
fine for my purposes since it shares a feature not shared
by the competitor I was trying to refute, namely, the
view that a representation cannot be phenomenal unless
it is globally broadcast.

Lamme says I have not integrated fully unconscious
(neither accessible nor phenomenal) processing into the
mesh argument and have not adequately considered argu-
ments intrinsic to neuroscience. He and I agree almost
completely about what is conscious and what is not and
the reasoning why, but not on the abstract methodological
description. I say it is inference to the best explanation. He
says the key is criteria that are intrinsic to neuroscience.
Lamme says the issue is whether Dehaene’s I2 is more
similar to I1 or to I3, using criteria intrinsic to neuro-
science. He makes a convincing case that I2 is indeed
more similar to I3 than to I1, but I think he misdescribes
his own reasoning. Similarity in neuroscience and every-
where is always in a respect – according to a certain
metric. There is no abstract issue of whether I2 is more
like I1 than I3. This point was first rammed down the
throats of philosophers by Nelson Goodman (1976) who
pointed out that any two objects chosen at random are
similar in an infinity of respects and dissimilar in another
infinity of respects. For example, you and I are similar in
being more than one meter from the Eiffel Tower, more
than 1.1 meter from the Eiffel Tower, and so on. The
same point can be made within neuroscience. One can
come up with neural similarity metrics that give opposite
rankings. Representations in I2 are more similar to those
in I1 than in I3, in that the category I3 involves frontal acti-
vations, whereas the representations in I1 and I2 do not.
This respect of similarity is just as intrinsic to neuroscience
as the one Lamme uses. Figure-ground organization,
binding, and perceptual organization are important
dimensions of similarity not because they are neural but
because they are associated with known conscious proces-
sing, as Lamme’s former and current students, Landman
& Sligte note; and feature extraction is excluded because
we have reason to think it happens unconsciously in the
feed-forward sweep. Further, Lamme says that our
opponents can give their own mesh argument; but the
opposition’s mesh argument cannot explain the overflow
phenomenon, which is only my mesh argument is better.
These points all fit into the category of classic inference
to the best explanation reasoning of the sort that I am
recommending.
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R7. Does consciousness even exist?

McDermott says that the ultimate theory of how the brain
works “will of course not refer to anything like phenomen-
ology, but only to neural structures,” concluding that as
science marches on, notions of phenomenal consciousness
will give way to neurally specified cognitive access. I have
two criticisms. First, why replacement rather than
reduction? The distinction I am appealing to is described
in every introductory Philosophy of Science text (e.g.,
Rosenberg 2005). To illustrate: The concept of “phlogis-
ton” has been replaced by the concept of oxygen. By con-
trast, we still have the concepts of heat and temperature.
Heat has been reduced to molecular kinetic energy: heat
exists and is molecular kinetic energy. Reductionist physic-
alists (a category that includes people as diverse as me and
the Churchlands) hold that phenomenal consciousness
can be reduced in neuroscientific terms. McDermott
speaks of the buzz saw that is cutting through the
science of consciousness. But the buzz saw of the revolu-
tion in chemistry in the eighteenth century did not show
that there was no such thing as heat, temperature,
pressure, or entropy, but rather, that they could be under-
stood in molecular terms, that is, reduced rather than
replaced. Of course, there are some cases to which the
reduction/replacement distinction does not neatly apply.
One much discussed example is the gene (Darden &
Tabery 2007) for which there is no straightforward
answer to the question of whether there are genes and
they are snippets of DNA, or whether genes have been
shown to not exist. Perhaps the most charitable interpret-
ation of McDermott’s remarks on life and subjectivity is
that he predicts that the case of consciousness will end
up resembling the case of the gene.

My second criticism of McDermott is: Why suppose
that the reduction or replacement of the future will be
in terms of access as opposed to lower-level neuroscience;
for example, in terms of recurrent activation of neural con-
nections? Computer scientists tend to assume – without
argument – that anything a neuroscientist might discover
about what consciousness is will be basically compu-
tational. They often assume it will be implementable in a
silicon computer. The underlying disagreement here is
between physicalist and functionalist reduction (or repla-
cement). The difference is a form of a dispute about the
mind/body problem that has been around in one form
or another for ages and is discussed in detail in my two
most recent books (Block 2007; 2008).
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