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A B S T R A C T

It is natural to see conscious perceptions as typically bringing with them a degree of confidence about what is
perceived. So one might also expect such confidence not to occur if a perception is not conscious. This has
resulted in the use of confidence as a test or measure of consciousness, one that may be more reliable and fine-
grained than the traditional appeal to subjective report as a test for a perception's being conscious. The following
describes theoretical difficulties for the use of confidence as a reliable test for consciousness, which show that
confidence is less reliable than subjective report. Difficulties are also presented for the use of confidence ratings
in assessing degrees of consciousness, which cast doubt on any advantage confidence might have from being
more fine-grained than subjective report. And an explanation is proposed for the wide appeal of using confidence
to assess subjective awareness, an explanation that also makes clear why confidence is less reliable than sub-
jective report.

1. Introduction: Conscious vs. nonconscious perception

There are numerous experimental findings that point convincingly
to the occurrence of perceptual states that fail to be conscious. One of
the most dramatic is blindsight, in which some portion of primary vi-
sual cortex is destroyed, resulting in a subject's sincere denial of seeing
anything in the affected contralateral hemifield, though forced-choice
guessing about a significant range of visual stimuli is highly accurate
(Weiskrantz, 1986, 1997). Blindsight subjects evidently detect and
discriminate stimuli even though the perceptual states that figure in
doing so are not conscious.

Similar findings occur in experimental conditions independent of
damage to perceptual systems. Visual stimuli can be masked so that
subjects sincerely report not seeing stimuli, though forced-choice
guesses (Weiskrantz, 1986) and priming results reveal impressively
accurate perceptual processing of those stimuli (Marcel, 1983;
Breitmeyer and Öğmen, 2006; Bachmann and Francis, 2014). Priming
also provides evidence of remembered information that amnesiac pa-
tients deny having (Schacter and Church, 1995), and galvanic skin re-
sponse reveals recognition of faces that a prosopagnosic patient denies
having (Bauer, 1984; Tranel and Damasio, 1988). And transcranial
magnetic stimulation (TMS) can produce in normals a condition that
resembles blindsight; subjects deny perceptual awareness of stimuli, but
priming and forced-choice guesses reveal perceptual processing of the
stimuli (Boyer et al., 2005).

Other experimental paradigms generate similar findings; subjects
deny awareness of stimuli, though indirect methods provide evidence of

perceptual processing of them (Weiskrantz, 1998). The most compelling
explanation of these results is that the perceptual states do occur, but
they occur without being conscious.

The following discussion considers various theoretical and metho-
dological issues that arise in studying the difference between conscious
and unconscious perceiving, focusing on the use of confidence as an
indicator that perceiving is conscious. Considerations are adduced that
suggest that confidence is not a reliable or theoretically well-founded
measure of consciousness.

1.1. Objective measures of consciousness

Some researchers have proposed an objective measure of whether a
perception is conscious. On that measure, states as conscious if, but only
if, the subject's performance on guessing about a stimulus is above
chance (Cheesman and Merikle, 1984, 1986; Eriksen, 1960; Holender,
1986; Dulany, 1997). Cheesman and Merikle (1984, 1986) argue that
consciousness priming effects sometimes reveal perceptions that fail on
this measure to be conscious. This enables the measure, so defined, to
accommodate subliminal perception as failing to be conscious.

But this measure has the odd consequence that perception in
blindsight then counts as conscious, since blindsight subjects’ forced-
choice performance is well above chance. In addition, the only moti-
vation for a measure that counts as conscious states that lead to above-
chance performance in guessing is that such states carry perceptual
information. And since priming also reveals perceptual information,
such a measure reflects a double standard, counting above-chance
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performance on guessing one way and priming another. It is arguably
arbitrary to treat the two differently.

So it will be useful to define a modified objective measure of con-
sciousness, on which a state counts as a conscious perception if, but
only if, above-chance performance on forced choice, priming effects, or
any other reliable test reveals that the state carries perceptual in-
formation. This modified objective measure treats above-chance gues-
sing as on a par with priming effects.

But this has a downside, since it precludes any perceptions, properly
so called, which fail to be conscious. On this modified objective mea-
sure, perceptions in blindsight, masked priming, and any similar con-
ditions are conscious just so long as they reflect perceptual processing
of presented stimuli, regardless of subjects’ sincere denial of perceiving
any stimuli.

Adopting this modified objective measure of consciousness prevents
us from explaining subjects’ denial that they perceive a stimulus on the
otherwise natural hypothesis that the relevant perceptual states fail to
be conscious. So we must seek an alternative explanation. Perhaps
subjects’ denial of seeing anything is due to the stimulus’ being so weak
that it is difficult to detect or discriminate, though whatever perceptual
detection or discrimination does occur would on this modified measure
nonetheless be conscious.1

The original (Cheesman and Merikle, 1984, 1986) objective mea-
sure allows for perceptions that fail to be conscious, but in a way that is
arguably arbitrary. Above-chance force-choice guessing and priming
effects both reveal the occurrence of perceptual perceptual information
independently of a subject's claim to perceive or not. So it is reasonable
to see the modified measure as preserving the spirit of the original
objective test more successfully than the original test itself. None-
theless, it is difficult to accept the consequence that all perceptions are
conscious.

1.2. Subjective measures of consciousness

It is widely accepted that perception can occur without being con-
scious, though this is not universally accepted. Phillips (2016) contends
that perception is invariably conscious, relying not on considerations
connected with any version of an objective measure, but on the parti-
cular conception he adopts of what perception is.

But there is another view in the philosophy literature that does rest
on considerations that closely reflect those that underlie an objective
measure of consciousness. According to Dretske (1993), a psychological
state is conscious if, but only if, an individual is conscious of something
in virtue of being in that state. Since a psychological state is conscious
on this view if one's being in that state results in one's being conscious
of something, all that matters is that the state carry some perceptual
information in virtue of which one is conscious of the relevant stimulus.
But perceptions of which subjects are altogether unaware also carry
such information. And subjects will sincerely deny having any percep-
tion of which they are wholly unaware. So Dretske's view, like the
modified objective mental state, will preclude any distinction between
conscious and unconscious perceiving.2

The alternative to any type of objective measure is a subjective
measure of consciousness. A subjective measure figures in the reliance
in blindsight and masked priming on subjects’ sincere denials of per-
ceiving the stimulus. This reliance is subjective in that it hinges on a

report about whether one subjectively takes oneself to perceive some-
thing. A perception count as conscious, then, if a subject sincerely re-
ports perceiving something.

The operative assumption is that if a perception is conscious it is
reportable, at least in favorable conditions. In testing for consciousness
conditions are set up to be favorable, though reportability may be
dramatically diminished for many conscious perceptions in ecologically
realistic conditions and in particular experimental setups. Such reliance
on reportability of perceiving a stimulus underlies the conclusion that
perceptions in blindsight, masked priming, and similar conditions are
not conscious. (For a useful review and discussion of the contrast be-
tween objective and subjective measures, see Dienes (2004), Seth et al.
(2008), and Timmermans and Cleeremans (2015).)

1.3. Reportability and higher-order theories

Reportability is widely regarded as reliable in distinguishing con-
scious states from psychological states that are not conscious, and is
doubtless the experimental test currently most in use. But it is plain that
a state's being conscious cannot consist in that state's being reportable.
Experimental situations aside, subjects cannot report all their percep-
tions that are conscious at any particular time. There are vastly too
many, and most by far are typically peripheral and fleeting.

But despite that, there is a crucial connection between reportability
and consciousness. Sincere report is a reliable indicator of whether a
psychological state is conscious because sincere report reveals whether
the subject is aware of being in that state. So being reportable is a re-
liable indicator that a psychological state is conscious.

And being aware of a psychological state is in turn pivotal for
consciousness because if an individual is in some psychological state
but in no way aware of being in it, the only credible explanation of that
lack of awareness is that the state is not conscious. That is the reasoning
in blindsight, masked priming, and related conditions. The priming or
accurate forced-choice guessing is evidence that the subject did per-
ceive the relevant stimulus; the sincere denial is evidence of the sub-
ject's being unaware of doing so.

It follows that a state is conscious only if the individual that is in the
state is in some suitable way aware of that state. This is the basis for so-
called higher-order theories of consciousness, on which a state's being
conscious consists in the occurrence of some suitable awareness of the
state (Rosenthal, 2002, 2005; Gennaro, 2004).

Higher-order theorists differ about what type of higher-order
awareness of a state is relevant for a state to be conscious. But the re-
liance on reportability points to a compelling answer. A subject's report
of being in a psychological state expresses the subject's higher-order
awareness of that state. And reporting a state consists in saying, either
verbally or indirectly by some nonverbal means, that one is in that
state. So the higher-order awareness that figures in a state's being
conscious must be some kind of awareness that one can express by
saying that one is in that state.

As a general matter, moreover, saying something expresses some
thought that one has. If one says, “It is raining,” one's saying that ex-
presses a thought one has that it is raining. Similarly, a report that one
is in some psychological state expresses a thought that one is in that
state. The higher-order awareness that figures in a state's being con-
scious is evidently a thought about the state, what we can call a higher-
order thought (Rosenthal, 2002, 2005).

Such higher-order thoughts will seldom be conscious thoughts. For a
higher-order thought itself to be conscious, there would have to be a
further higher-order thought about the second-order thought. And that
likely never happens except in deliberate, attentive introspecting,
which is rare. Since subjects are seldom aware of any such higher-order
thoughts, the appeal to them, and more generally an appeal to any form
of higher-order awareness, does not rely on subjective or introspective
access to such higher-order states. Higher-order awarenesses are theo-
retical posits, to be evaluated by appeal to the explanatory success of

1 Peters and Lau (2015) urge that this occurs some cases, though they do not, as I
understand them, completely preclude the possibility of perceiving that genuinely fails to
be conscious.

2 Dretske (2006) proposed to deal with this difficulty by expanding on his view to
provide that a perception is conscious only if a subject can cite the fact the subject per-
ceives as a justifying reason for doing something. But citing something as a reason re-
quires being aware of it, in this case being aware of the perceptual justifying reason. So
Dretske's (2006) adjustment conflicts with Dretske (1993), since the later treatment im-
plies that a perception is conscious only if one is aware of it.
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the theories in which they figure.
In any case, the specific appeal to higher-order thoughts will not be

relevant to most of what follows. What is crucial is that on a subjective
measure of consciousness, we distinguish conscious from unconscious
psychological states by whether the subject is in some suitable way
aware of the state.

As noted, reportability is doubtless reliable when experimental
conditions are favorable and only a few stimuli are at issue. One can
report particular conscious states and perhaps even quite a few, but
never anything close to all those that occur in natural scenes. In addi-
tion, there are situations in which one is subjectively unsure or even
subjectively at a loss about whether a conscious perception has oc-
curred, as when the stimulus is near threshold or there are distractions
of various sorts.

It is in part such limitations on subjective reportability that has led
some researchers to opt instead for an objective measure, and to seek to
explain many cases in which subjects sincerely deny perceiving a sti-
mulus without positing perceptions that fail to be conscious. But be-
cause it seems evident that some perceptions do occur without being
conscious, that reaction to limitations that affect reportability has
struck most theorists as too costly. So many have sought to deal with
those limitations by instead tightening up subjective measures them-
selves.

The most widespread technique for doing so is an appeal to con-
fidence. One can ask subjects to rate their degree of subjective con-
fidence in their own reports of stimuli. But there are questions about
whether such confidence ratings can yield results that are any more
reliable than subjects’ reports of whether they perceived a stimulus.

And there are, in addition, theoretical issues about what confidence
ratings actually reveal. The following discussion reviews some of these
concerns. The conclusion will be that using confidence ratings as a
measure of consciousness faces difficulties that likely cannot be
avoided, and that subjective report, despite limitations in some cases,
are the more reliable measure of consciousness.

2. Confidence ratings

2.1. Confidence and consciousness

When one consciously perceives something, one typically has some
sense of confidence about what one perceives. And that encourages the
speculation that all cases of consciously perceiving something carry
with them some degree of confidence about the stimulus one con-
sciously perceives.

But perceptions can occur consciously even in the absence of much
if any confidence about what is perceived. This happens in conscious
peripheral vision, though it may not be obvious without some reflec-
tion. It typically seems to one subjectively as though one sees objects in
the periphery of one's visual field with great clarity and definiteness,
and so one will have confidence about one's perceptions of those ob-
jects. But once one attempts to say, without shifting one's gaze to the
periphery, what those objects are, one's confidence about the objects
falls off dramatically as one moves to the periphery.

Still, consciousness extends well out to the periphery, even though
the acuity of parafoveal vision falls off dramatically and rapidly. Once a
subject's realizes that, we have a case of conscious vision without much
if any confidence about the nature of relevant stimuli, though pre-
sumably still some minimal confidence about their presence.3 And a
subject's reflecting on the acuity of peripheral vision is not the only
example. Distractors and other factors can result in lack of confidence
about what we perceive in other cases as well. Conscious perception

does occur in the absence of confidence.
One might contest this. Since visual acuity is low in conscious

peripheral vision, perhaps one's level of confidence about what one sees
peripherally matches what we actually do see consciously. And simi-
larly with distractions and other factors that one might take to result in
conscious perception without confidence; perhaps one's level of con-
fidence in all such cases is proportionate to what one consciously per-
ceives, given the factors that impair perception.

But it difficult to know how to establish that this is so in a way that
is independent of any antecedent assumption about a connection be-
tween a perception's being conscious and one's having confidence about
what one perceives. And unless one can establish this in a way that does
not simply beg the question about whether such a connection holds, we
have no reason to deny that conscious perception occurs in the absence
of confidence.

Plainly one should not rely on introspection to establish a tie be-
tween consciousness and confidence or its absence. For one thing, in-
trospective judgments about correlations between such distinct psy-
chological factors are likely to be highly unreliable. And since
introspection would in any case apply only when the perceptions are
conscious, it says nothing about the unconscious cases.

But even if we could rely on subjects’ introspective sense both about
when perceptions are conscious and about when one has confidence
about perceived stimuli, the appeal to introspected confidence would be
superfluous as an indicator of consciousness. Such an appeal would add
nothing to subjects’ introspective sense about when their perceptions
are conscious.

2.2. Confidence and guessing

One could, however, argue for a connection between confidence and
consciousness not directly, but by appeal instead to cases in which
consciousness is absent. And that is likely what makes the use of con-
fidence as a measure of consciousness so inviting. As noted above, one
standard technique for determining that a perception occurs despite
subjects’ sincere denials relies on forced-choice guessing. If a subject
firmly denies being aware of a stimulus but can be induced to say what
the stimulus might have been, subjects and experimenters alike regard
such remarks as guesses. Subjects insist they have no idea whether a
stimulus occurred, that is, no conscious idea, no idea of which they are
aware. Indeed, it can be difficult to get subjects to say anything at all
about a stimulus when they deny perceiving it (Weiskrantz, 1986,
1998). Still, when these guesses are accurate well above chance, the
best explanation is that the subject did perceive the stimulus, but not
consciously (Weiskrantz, 1986).

An elegant method is the use by Weiskrantz (1986, 1998) of com-
mentary keys. Subjects press one of two buttons to register a guess
about a stimulus, and then press one of a second pair to indicate
whether they had any awareness of the stimulus. Subjects thereby in-
dicate in a single trial whether they take themselves to have seen
anything and also guess about the occurrence of a stimulus even when
they fail to see it consciously.

And guessing has an important connection with confidence.
Guessing can occur even when a subject is perceptually aware of a
stimulus, but in an unclear or otherwise degraded way. In this case a
subject is not confident about the nature of the stimulus, and so must
guess. But the forced-choice guessing in blindsight and related cases
occurs with total lack of confidence (Cheesman and Merikle, 1984). It is
a kind of pure guessing, which occurs only when the subject lacks any
confidence at all, as against guessing that occurs when the subject
simply is less than fully confident about a stimulus. And since such pure
guessing also occurs in the total absence of subjective awareness of a
stimulus, it may seem inviting on this basis to posit a connection be-
tween total lack of consciousness and total lack of confidence.

That connection rests on the observation when subjects’ sincerely
report being altogether unaware of a stimulus but nonetheless make

3 Farther out in the periphery, vision fails altogether to be conscious, and there a
subject would presumably have no confidence in either the nature or presence of stimuli.
Guesses in those cases might well resemble guesses in blindsight.
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highly accurate guesses about it, the best explanation of that accuracy is
that they did perceive the stimulus, and the best explanation of their
report of being unaware of the stimulus is that this perceiving was not
conscious. Guessing in these cases reflects total lack of confidence,
which goes with total lack of consciousness.

But the need to guess is wholly irrelevant to the assessment that the
perceiving was not conscious. That rests solely on subjects’ sincere re-
ports of being wholly unaware of the stimulus. So the association of
total lack of confidence with total lack of consciousness does nothing to
establish confidence as an indicator of consciousness. The lack of con-
sciousness is shown simply by subjective report.

And there is another difficulty. The guessing that figures in these
cases is pure; it is guessing that reflects total lack of confidence about
the stimulus. So for confidence to be a useful indicator of consciousness,
subjects would have to distinguish total lack of confidence from very
slight confidence. It is unlikely that subjects would be more accurate in
drawing that distinction than in distinguishing minimal awareness from
complete absence of awareness.4

So it may be better not to rely on confidence at all, but simply to use
subjective report of awareness, taking care to instruct subjects to dis-
tinguish minimal visual awareness from its complete absence (Sahraie
et al., 1998a, 1998b; see Weiskrantz, 2009), as with Weiskrantz's use of
commentary keys.

Pure guessing is useful when combined with subjective report in
pointing to perceiving in the total absence of subjective awareness. And
whether guessing reflects total lack of confidence about the stimulus is
itself a subjective judgment about the perception. But guessing is not
always pure in that way; it can occur when a subject has some idea of
the nature or occurrence of a stimulus, but simply is not certain.
Guessing comes in degrees that reflect degrees of confidence.

And guessing that reflects some diminished degree of confidence
might be accompanied by a diminished or degraded subjective aware-
ness of a stimulus. Such diminished subjective awareness, one might
hypothesize, would be the best explanation of diminished confidence.
So if subjective awareness does indeed come in degrees, gradations of
confidence might be useful in assessing such degrees. Degrees of con-
fidence might provide a graduated subjective measure of consciousness
that is independent of subjects’ reports of how strong or degraded their
subjective perceptual awareness is.

So it is important to distinguish two questions. One is whether a
perception or other psychological state is conscious, as against simply
not being conscious at all. The other is among conscious states, what its
degree of consciousness is. The foregoing considerations suggest that
confidence ratings are of no use in distinguishing conscious from un-
conscious states, that confidence adds nothing to what we reliably get
from subjective report.

But if we are concerned with degrees of subjective awareness,
asking subjects to rate their degree of confidence about a stimulus
might provide a useful subjective measure of consciousness that is in-
dependent of direct subjective report. No confidence at all would co-
incide with subjective report in indicating no awareness. But minimal
confidence would then indicate very low awareness, and so forth. And
perhaps because confidence comes in degrees, ratings of confidence can
provide a more refined, and even more reliable, subjective measure
than subjective report itself (Norman and Price, 2015).

The primary focus here is conscious and unconscious perception.
But the foregoing considerations arguably apply equally well to dis-
tinguishing conscious from unconscious psychological states of any
sort, whether or not perceptual. One paradigm that involves distin-
guishing conscious from unconscious for states that are not perceptions

occurs in Dienes et al. (1995), in which subjects are asked to judge
whether presented strings of characters are grammatical on a particular
set of rules. Though such judgments about grammaticality patterns are
not themselves perceptions, those judgments do rely on perceptual
input that enables significant performance in making such judgments.

But the same considerations apply. A subject's reporting absolutely
no confidence about grammaticality is equivalent to the issuing of two
reports, one a pure guess about grammaticality, and the other a sub-
jective report that the subject is unaware of making any judgment about
grammaticality. Unless we can reliably construe a subject's report as
implying a subjective report of being unaware of any relevant judg-
ment, it is not a case of pure guessing at all. A pure guess must at least
tacitly involve a subjective report of being unaware of the relevant
psychological state. And it is that subjective report that reveals that the
state fails to be conscious.

A different type of difficulty arises about the use of confidence
ratings as a measure of gradations of consciousness, which is discussed
in Section 4.2. Those issues also cast some doubt on the use of con-
fidence ratings, but there the concerns may well apply only to per-
ceptual states, and not to psychological states of all types.

Confidence ratings are not new. They figured in nineteenth-century
work (Peirce and Jastrow, 1884), and there has been a resurgence in
recent decades (Cheesman and Merikle, 1984, 1986). And confidence
ratings do often yield results that conform to subjective reports (Dienes
and Seth, 2010a), though testing subjects at once for both confidence
and subjective awareness of stimuli has also been known to diminish
accuracy in forced-choice testing (Weiskrantz, 1998).

3. Confidence and subjective report

Subjective reports of conscious perceiving can be unreliable when
the stimulus is degraded or near threshold; subjects may actually be
uncertain in such cases about whether they perceived anything. And
subjective report can be biased by various factors such as attention (van
Gaal and Fahrenfort, 2008), and even by the cost of subsequent motor
response to sensory input (Hagura et al., 2017). In addition, attention
may bias subjective report (Rahnev et al., 2011), and subjective report
may be biased in other ways (Dienes, 2008). And though subjective
report expresses subjective awareness, such expressing is doubtless not
perfect, and may not always reflect subjective awareness with total
accuracy.5

These considerations make it inviting to seek an alternative sub-
jective measure of consciousness, and confidence ratings may seem a
good prospect. Because such ratings do typically coincide with sub-
jective report in unproblematic cases, such ratings may help resolve the
lack of clarity that sometimes arises for straightforward subjective re-
port (Koch and Preuschoff, 2007).

But confidence ratings are themselves subjective; they are the de-
gree of confidence a subject is aware of having about a stimulus. So
when subjective reports are problematic because of bias or because the
stimulus is near threshold or degraded, confidence ratings may well be
problematic as well, and in the very same ways. Confidence ratings are
a more indirect technique for measuring consciousness, but not on that
account more reliable. Indeed, since confidence ratings, like direct re-
port, are subjective assessments, even guesses that subjects rate as re-
flecting no confidence at all may not be more reliable in problematic

4 One proposal for using confidence to operationalize the absence of conscious
awareness is what Dienes et al. (1995) and Dienes (2004) call the zero-correlation cri-
terion of unconscious knowledge, in which there is no correlation between confidence
and perceptual accuracy. But we cannot rely on that unless it stands up well in tests
against subjective report.

5 Also, different forms of subjective report can diverge in accuracy. Marcel (1993)
strikingly found increasing accuracy for button presses over verbal report and the raising
of eyebrows over button presses. Marcel regards all three reactions as types of report. But
it is arguable that button presses and eyebrow raisings are not strictly reports of per-
ceptual decisions at all, but instead simply nonverbal expressions of perceptions. That
interpretation might help explain the divergence. Since expressing a psychological state
likely involves less mediation than reporting it, and so less potential distortion, we can
expect button presses and eyebrow raisings to be more accurate than explicit verbal re-
ports. In any case the use and evaluation of such alternative methods calls for care.
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cases than direct subjective report of awareness of a perceptual or other
psychological state.

Concerns about the subjectivity of confidence to one side, con-
fidence ratings and subjective report of awareness fail to coincide for
certain types of stimulus (e.g., Rausch and Zehetleitner, 2016). And Li
et al. (2014) have found differences in the brain activity underlying
subjective report, on the one hand, and both confidence and objective
performance, on the other. This provides reason to expect that con-
fidence ratings and subjective awareness likely reflect different psy-
chological processes, at least to some extent. These considerations cast
additional doubt the use of confidence ratings rather than direct sub-
jective report of awareness as a measure of consciousness.

Still, when subjective report may be problematic, as with near-
threshold or degraded stimuli, perhaps graded confidence ratings have
some advantage. Perhaps there are very low levels of confidence in
which consciousness is still absent, though work by Sahraie et al.
(1998a, 1998b) casts strong doubt on that. And perhaps fine gradations
of confidence will help distinguish total absence of consciousness from
merely minimal consciousness. But it is unclear how to assess these
possible benefits of confidence ratings in a decisive way except by ap-
peal, once again, to direct subjective report. So it remains unlikely that
confidence ratings can have an advantage over subjective report.

There is a possible confusion in comparing subjective report with
confidence ratings. As noted earlier, we must distinguish pure guessing,
in which subjects have no confidence whatsoever in their guesses, from
every other degree of confidence. It is special to pure guessing that by
itself it actually implies a subjective report that the subject is wholly
unaware of perceiving anything; otherwise it simply would not be a
pure guess expressing a total lack of confidence. Any methodologically
sound scale for confidence ratings must include a rating that captures
pure guessing in this way, and its status as a tacit subjective report must
be made clear to the subject.

3.1. Post-decision wagering

In confidence ratings, subject are asked to assess a degree of con-
fidence about a stimulus on a provided scale. And one might question
how accurately subjects can assess their degree of confidence on such a
scale. They are assessing conscious confidence, that is, confidence that
they are aware of themselves as having. So any such assessment will be
affected in all the ways subjective report of awareness would itself be
affected.

But there is an inviting behavioral test for confidence, which pro-
mises to avoid these difficulties. This test relies on the observation that
degrees of confidence can be manifested in a subject's willingness to
bet. Subjects are asked to bet on a perceptual decision after that deci-
sion has been made, with monetary incentives for getting it right. The
original study using this technique tested both the blindsight subject,
GY, and normals, and found on various trials that wagering reflected
conscious awareness of the stimulus, and not mere accuracy of per-
formance (Persaud et al., 2007; Persaud and McLeod, 2008).

The monetary incentive in such post-decision wagering (PDW) ar-
guably can enhance the accuracy of results by providing motivation.
But betting has its own complications. As Schurger and Sher (2008) and
Dienes and Seth (2010a) independently note, some subjects are loss
averse, leading to a reluctance to wager even when it would be ad-
vantageous. Those authors also suggest ways to compensate or adjust
for loss aversion, Dienes and Seth (2010a) with no-loss gambling and
Schurger and Sher (2008) with an adjusted pay-off matrix. But Dienes
and Seth (2010a) also show that even with adjustment for loss aversion
PDW is no more sensitive than traditional confidence ratings.

It has been argued that results in PDW conform well to subjective
reports (Persaud et al., 2007; Dienes and Seth, 2010a), though
Overgaard et al. (2010) contest that, arguing that subjective report is
optimal. And since PDW presumably reflects subjects’ conscious con-
fidence in their judgments about stimuli, this technique is subject to all

the methodological and theoretical concerns raised above for ordinary
confidence ratings. Despite the motivational factor that makes PDW
especially inviting, subjective report likely remains the most reliable,
well-motivated, and theoretically sound subjective test for distin-
guishing between a state's being conscious and its not being conscious.

Persaud et al. (2007) describe PDW as an objective measure of
awareness, not a subjective measure. Presumably they characterize it as
objective because subjects in effect wager about the presence or nature
of the stimulus, or perhaps simply because it is a behavioral test. But it
is arguably more accurate to describe the test as a subjective measure,
since subjects are directly wagering about their perceptual decisions.
They are wagering about their subjective degree of confidence about
whether their perceptual decisions are accurate, and that amounts to a
wager about the accuracy of their perceptual decision. The perceptual
decision comes first, and then they wager on its accuracy. The wager is
about one of the subject's psychological states.

One cannot consciously wager about the accuracy of a perceptual
decision one makes without being aware of that perceptual decision. So
PDW carries with it some awareness of the perception that figured in
the relevant decision. PDW is in that way more indirect than straight-
forward subjective report, just as ordinary confidence ratings are. And
that again suggests that direct subjective report of awareness will be
more reliable than PDW. The relative directness of the tie that a per-
ception's being conscious has to confidence and to subjective report will
come up again in Section 7.2.

3.2. Signal-detection theory

Signal-detection theory (SDT) (Green and Swets, 1966; Cheesman
and Merikle, 1986) provides a way to represent how cautious a subject
is in particular perceptual decisions involving the detection of a sti-
mulus. Subjects will not always be correct; sometimes they will fail to
detect a stimulus, and other times they will err by reporting a stimulus
that was not presented. By adopting a more cautious attitude, a subject
can avoid the false alarms of reporting a stimulus that did not occur, but
at the cost of missing some cases in which a stimulus did. By being
bolder, subjects will get more correct hits, but also more false alarms.

SDT describes this in terms of a criterion the subject sets, typically
unconsciously, that distinguishes cases in which the subject judges that
a stimulus has been presented from those in which the subject judges
that it has not. By adjusting the criterion, subjects can have some
measure of control over which of the two kinds of error they are likely
to make, though experimenters can also encourage a higher or lower
criterion.

This way of representing a subject's level of caution in perceptual
decisions may seem related to a subject's degrees of confidence.
Operating with a lower criterion is being bolder in one's perceptual
decisions, which one can take to reflect a more confident attitude in
general; a higher criterion involves greater caution, and so a less con-
fident overall attitude about one's perceptual decisions.

But how the SDT criterion is set need not carry over to degrees of
confidence in any specific perceptual decision. One can be fully con-
fident about a perceptual judgment made with a high, cautious cri-
terion, and less confident about a judgment made with a bold, low
criterion. How the criterion is set does reflect general confidence about
one's perceptual decisions in a task, but need not on that account affect
confidence about any particular decision. SDT does not help in asses-
sing or representing the confidence level of specific perceptual deci-
sions.

SDT as applied to perceptual decisions also has no special tie to
subjective awareness. As applied directly to perceptual decisions, SDT
makes its calculations by relying solely on numbers of hits and misses.
And that is simply a matter of perceptual accuracy, not subjective
awareness. So as with the modified objective measure of consciousness
discussed in Section 1.1, SDT applied directly to perceptual decisions
cannot help in assessing subjective awareness.
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Maniscalco and Lau (2012) have developed an ingenious applica-
tion of SDT to metacognitive states, instead of to perceptual decisions
themselves. (See also Fleming and Lau (2014) and Rahnev et al.
(2015).) Because the higher-order awareness that figures in perceptual
states’ being conscious has a special type of metacognitive aspect
(Rosenthal, 2012), this application of SDT may be able to help with
subjective awareness. On this higher-order application, one could de-
termine a criterion the subject has set that reflects a degree of caution
or boldness in assessing what perceptual states the subject is in. A more
cautious higher-order criterion would lead the subject to miss some
perceptual states that the subject is actually in, but have fewer false
alarms; a bolder higher-order criterion would result in the opposite.

It is inviting then to hold that a lower, bold criterion would result in
a greater number of perceptual states being conscious, since one would
then more readily count oneself as being in various perceptual states.
On a higher, more cautious criterion, fewer perceptual states would be
conscious. But we cannot simply assume that the setting of a criterion
for a subject's higher-order awareness of perceptual states will reveal
which particular perceptions are conscious. We would need in-
dependent corroboration, and there seems nothing against which to test
the hypothesis except direct subjective report of awareness.6

And the need to rely on subjective report is even more pressing. If
the setting of a higher-order criterion did turn out to be connected with
consciousness, that could establish a connection between a one's
holding a bold or cautious attitude towards taking oneself to be in
various psychological states, and hence to those states’ being conscious.
But as with the application of SDT directly to perceptual decisions
themselves, setting the criterion high or low may reflect one's general
degree of confidence in one's assessment of what perceptual states one
is in.

How a higher-order criterion is set cannot, however, speak to de-
grees of confidence in specific cases of such assessments. We can de-
termine how this higher-order criterion is set for a subject only by
appeal to the relative number of hit and false alarms. So the degree of
confidence that results from setting one's criterion in a particular way is
also relative to a significant number of perceptual decisions, the more
the better, and not to any one decision. For individual decisions we
must again rely on subjective report.

4. Gradations of confidence and consciousness

Putting aside difficulties in assessing whether a perception or other
psychological state is conscious by appeal to confidence ratings, such
ratings do provide a fine-grained measure of a subject's degree of
confidence. So even if there is reason to doubt that the appeal to con-
fidence can help distinguish conscious mental unconscious states, fine-
grained gradations of confidence ratings might be useful in another
way. Perhaps subjective awareness itself is a graded phenomenon, not
simply present or absent but admitting of degrees (Overgaard, 2015;
Windey and Cleeremans, 2015). And if so, one might expect gradations
of confidence to help in assessing such degrees of subjective awareness.

Subjective report is typically implemented by asking subjects simply
to indicate whether something was perceived. The subject reports that
something was perceived or that nothing was. There may be gray areas
of uncertainty, but the goal is to make a dichotomous judgment. By
contrast, confidence ratings typically allow for a range of degrees of
confidence in a perceptual decision. So if consciousness admits of de-
grees, confidence might do greater justice as a measure than subjective
report, at least when subjective report is implemented in a dichotomous
way.7

Being graded and being dichotomous are not exclusive alternatives,
and consciousness is likely both. It is reasonable to hold that every
perception or other psychological state is either conscious to some de-
gree or totally lacking in consciousness. Consciousness is in that way
dichotomous. But among the states that are conscious, consciousness
may well come in degrees, and if so is in that way a graded phenom-
enon. Dichotomous and graded need not exclude one another. They do
so in the case of consciousness only if no gradations occur among the
conscious cases.8

So if gradations of subjective awareness occur among perceptions
that are conscious, confidence ratings may be able to capture those
gradations more effectively and in a more fine-grained way than sub-
jective report, at least as subjective report is typically implemented. But
even if that is so, the considerations already reviewed suggest that
subjective report will do better with the dichotomous assessment of
whether a perception or other psychological state is conscious. At that
cutoff point, confidence ratings would likely not be robust enough to be
reliable, and would in any case add nothing to what we can get from
subjective report alone.

4.1. Gradations of consciousness and content

Conscious perceptions and other psychological states doubtless do
vary in respect of how conscious they are. The subjective awareness of
some states is strong and compels attention, whereas the subjective
awareness with other states is minimal and fleeting. The subjective
awareness of a perception can be more or less intense, stable, clear, and
focused.

But conscious perceptions also vary in the intensity, strength,
clarity, and vividness of their perceptual content, independently of their
degree of subjective awareness. The content of some perceptions is
strong or weak because of the nature of the stimulus; an intense, bright
light results both in vivid content and in strong subjective awareness,
but those two factors can come apart. An intense, bright light that oc-
curs fleetingly might cause strong perceptual content but weak sub-
jective awareness. And focused attention may result in perceptual
content that is intense and clear, whereas distraction may result in di-
minished strength and clarity of that perceptual content, all in-
dependently of the level of subjective awareness of that perception.

Variations of attention can also affect subjective awareness (Rahnev
et al., 2011), but they need not. Attention and consciousness are in-
dependent (Norman et al., 2013, 2015; van Boxtel et al., 2010), and
variations of attention can affect just the content of a perception,
leaving unaffected its degree of subjective awareness.

Distinguishing the strength of perceptual content from the strength
of the subjective awareness of the perception has a parallel with all
other types of psychological state. The content of thoughts, desires, and
emotions can vary in respect of intensity, clarity, and vividness in-
dependently of variations in the strength of the subjective awareness of
those states.

That gradations of subjective awareness can vary independently of
gradations in the strength of perceptual content fits well with the
higher-order approach to subjective awareness sketched in Section 1.3.
On a higher-order approach, a perception is conscious only if one is
aware of it in some suitable way. That accommodates the occurrence of
perceptions that are not conscious at all, since a perception can occur
without one's being at all aware of it. And since the perception is in-
dependent of one's subjective awareness of it, it is to be expected that
the two will vary independently in respect of strength and related

6 Scott et al. (2014) report a striking finding of above-chance metacognition despite
lack of accuracy of first-order perceptual decisions, which they call blind insight. As Scott
et al. note, this finding causes difficulty for such appeals to SDT.

7 I am grateful to personal communication with Zoltán Dienes that greatly helped
clarify my thinking about these issues, and a number of other matters discussed here.

8 Being dichotomous and being graded would also exclude one another if all percep-
tions are to some degree conscious, as urged, e.g., by Overgaard et al. (2006, 2008), and
states, as in blindsight that appear to be unconscious are really conscious but only to a
very minimal degree. But the considerations advanced in section 1.3 arguably show that a
subject's sincere denial of being in a psychological state is, at least in typical cases, de-
cisive evidence that the state is altogether unconscious. See also n. 9 below.
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features.
But the reason to hold that content and subjective awareness vary

independently does not depend on adopting a higher-order approach to
consciousness. It relies instead on empirical findings and commonsense
observation. Still, a higher-order approach is arguably the best ex-
planation of that independent variation; so such variation provides
independent corroboration for the higher-order approach.

4.2. Problems due to consciousness vs. content

The difficulty that can occur in distinguishing gradations of content
from gradations of subjective awareness results in a problem for the use
of confidence ratings solely as a measure of levels of consciousness.
Likely it will be often evident to a subject how intense the content of a
perception is and how strong the subjective awareness of that percep-
tion; often a subject will be able without difficulty to distinguish in a
reliable way intensity of content from intensity of awareness.

But not always. Consider consciously perceiving a red light. The
perception can vary in respect of the intensity of content because of
variation in the strength of illumination. But keeping that fixed, the
perception can also vary in respect of the subjective awareness of the
perception. If a subject is attending to the stimulus, distinguishing the
two type of variation may be straightforward and reliable. But dis-
traction or top-down cognitive factors may result in its not being ob-
vious to a subject how much of the intensity is due to the content of the
perception and how much to the subjective awareness of the percep-
tion. Even in optimal conditions of presentation, overall strength of the
conscious experience may be due mainly to the light's being more in-
tense, but may instead be due mainly to its being a type of stimulus that
one antecedently cares about for some reason. And as perceptual con-
ditions become less optimal, we can expect reliability in subjectively
distinguishing the two to fall off, perhaps dramatically.

So a subject's assignment of overall experiential intensity to per-
ceptual content or to subjective awareness is unlikely always to be re-
liable. And despite the fineness of grain that confidence ratings can
offer, such ratings will cannot by themselves distinguish the two
sources of overall experiential intensity. Confidence will vary with the
overall experiential intensity, clarity, strength, and vividness, whether
those factors result from aspects of perceptual content or from the way
a subject is aware of the perception.

So even when subjects can distinguish intensity of content from
intensity of awareness, confidence will vary with overall intensity, ra-
ther than with one or the other of the two contributing factors.
Confidence ratings will not exclusively reflect gradations of subjective
awareness, and so will not reliably reflect gradations of consciousness.
It might seem that by coming in degrees confidence ratings will be
preferable to subjective report at least as a measure of gradations of
consciousness. But because of the problem about intensity of content vs.
intensity of subjective awareness, this is not so. Direct subjective as-
sessment is again to be preferred.

Any subjective technique for distinguishing intensity due to per-
ceptual content from intensity due to subjective awareness will be un-
reliable in some cases, perhaps in many. So a subjective assessment of
gradations of consciousness, as against content, will often be unreliable.
But things are even worse for confidence ratings, since confidence is
due to overall experiential intensity, clarity, and the like, independent
of the distinct contributions of content and subjective awareness.

4.3. The perceptual awareness scale

Subjective report is typically implemented in a dichotomous way,
but it need not be. One can instead instruct subjects to assess gradations
of subjective awareness. One methodologically promising way of doing
so relies on the perceptual-awareness scale (PAS) developed by Ramsøy
and Overgaard (2004), which seeks to assess gradations of conscious-
ness in directly subjective terms, rather than indirectly by way of

confidence ratings or other measures. (See Sandberg and Overgaard,
2015, for a useful review.)

Subjects are asked to rate the subjective clarity of visual experiences
on a provided scale. The goal is to capture levels of subjective aware-
ness intermediate between there being no subjective experience at all
and a completely clear experience. Subjects should then be able to
distinguish no experience at all from a very dim experience that is
difficult to make out, so that such dim experiences will not get counted
in assessing perceptual performance in the complete absence of sub-
jective awareness. See Dienes and Seth (2010b) for concerns.

PAS ratings are subjective assessments, and such assessments may
sometimes or even often be able to distinguish strength of perceptual
content from strength of subjective awareness. And perhaps this will
typically be so in standard experimental conditions. But it is unlikely
that these assessments will be reliable in all cases of distinguishing
those two sources of overall experiential intensity. In particular, as
overall experiential intensity diminishes, subjective discrimination be-
tween intensity of perceptual content and intensity of consciousness
will likely become less reliable, dramatically so as overall experiential
strength becomes very low. PAS ratings will not be reliable in all cases
in assessing intensity of subjective awareness, as against intensity of
perceptual content.9

Fazekas and Overgaard (2017) distinguish subjective from re-
presentational respects in which conscious visual perceptions admit of
gradation. But they understand that distinction in a way different from
the distinction drawn here between gradation in respect of content and
gradation of consciousness. They construe overall experiential grada-
tion in intensity, precision, and stability, for example, as representa-
tional. But those gradations can be due to gradations in perceptual
content or to gradations in the way one is subjectively aware of the
perception.

Sandberg et al. (2010) argue that PAS ratings are more accurate
than PDW, and indeed that PDW is the least accurate among those
measures studied. Those arguments are extended by Wierzchoń et al.
(2014a). But the foregoing considerations give reason for doubt.
Sandberg et al. and Wierzchoń et al. both appeal to correlations with
performance, which raises a question about whether the different
measures are being compared exclusively in respect of subjective
awareness, and not also in part in connection with the content of the
relevant perceptual states, independent of subjective awareness.10

One might object that it is misguided to distinguish these two
sources of subjective intensity. Gradations of consciousness, one might
urge, are a matter of variations in overall experiential intensity, what-
ever the psychological explanation of those variations. And if all that
matters to gradations of consciousness is overall subjective intensity,
neither confidence ratings nor PAS ratings would face the kind of dif-
ficulty described above for capturing gradations of consciousness.

This would be a mistake. Though variation in intensity of the con-
tent of a perception and in strength of awareness of the perception both
affect overall experiential intensity, only variation that is due to the
second source is strictly speaking a gradation of consciousness. It is
plain that perceptual content can vary altogether independently of
consciousness. Variation in intensity of perceptual content is not gra-
dation of consciousness.

One would think otherwise only on a theory that assimilates per-
ceptual consciousness to the content of the perception, and so fails to

9 For additional issues about the interpretation of PAS results, see Wierzchoń et al.
(2014b).

10 Overgaard et al. (2008) argue that testing blindsight patient GR using PAS ratings
reveals, as dichotomous subjective report does not, that GR's blindsight performance is
due not to unconscious vision, properly so called, but to very severely degraded conscious
vision. But it is unclear that the PAS procedure used there distinguishes GR's nonvisual
sense of correct performance from GR's visual subjective awareness.
On distinguishing unconscious vision from severely degraded conscious vision, see
Sahraie et al. (1998a, 1998b).
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distinguish subjective awareness of psychological states from the states
themselves. On such a theory, conscious perceptions can vary in in-
tensity in one way only, and that is overall experiential intensity. But as
noted earlier, theories that do not distinguish subjective awareness
from the content of perception have difficulty in accommodating per-
ceptions that simply fail altogether to be conscious.

And theoretical considerations aside, assimilating variations of
consciousness to variations in perceptual content does not do justice
even to the subjective appearances. In optimal conditions variations in
intensity of content of the perception will appear subjectively different
from variations in the intensity of the way one is aware of the per-
ception. Perceptual content and subjective awareness are distinct fac-
tors, which can vary independently of one another.

5. Confidence without awareness: special cases

There is yet another issue about the appeal to confidence as a
measure of consciousness. There are unusual circumstances in which
confidence plainly occurs despite total absence of any relevant sub-
jective awareness. The blindsight subject, GY, who has been tested
extensively, has confidence in his guesses about stimuli he can detect
and discriminate despite his lacking any conscious awareness of those
stimuli that is distinctively visual (Weiskrantz, 1997; Sahraie et al.,
1998a).

GY does, for some stimuli, report a kind of nonvisual awareness of
the stimuli, a nonvisual sense about the nature of the stimulus. But he
firmly denies that the sense he has about the stimulus is in any way
visual (Weiskrantz, 1997). It is like seeing nothing at all, but none-
theless having an idea about how things are. Similarly for the blindsight
subject, DB (Weiskrantz, 2007).

The occurrence of such a nonvisual awareness is what Weiskrantz
(1997) has called Type 2 blindsight. Such nonvisual awareness pre-
sumably brings with it a reasonable degree of confidence about the
stimulus. And experimental work with GY has found that the dis-
tinctively nonvisual subjective awareness that GY reports does come
apart from confidence (Sahraie et al., 1998a, 1998b).

Because Type 2 blindsight involves a type of nonvisual awareness, it
may not seem to be a clear case of confidence in the complete absence
of consciousness; the nonvisual awareness is, after all, a type of con-
sciousness. But that nonvisual awareness is not perceptual in any way;
it is best seen as a type of cognition. But that cognition concerns the
detection and discrimination of visible stimuli. So there is confidence in
the absence of any relevant conscious perception. Indeed, it is natural to
construe the nonvisual awareness Type 2 blindsight subjects report as
itself a type of conscious confidence about the stimulus. Indeed, it is
unclear what other type of psychological state that nonvisual awareness
might be.

Another subject, TN, suffered bilateral damage to V1 and exhibits
clinical blindness over the whole visual field. But he is can nonetheless
navigate down a hallway avoiding obstacles placed in his path (de
Gelder et al., 2008). There can be no doubt that he felt reasonable
confidence in being able to avoid the obstacles.

With Type 1 blindsight, there is no conscious awareness about the
stimulus, visual or otherwise (Weiskrantz, 1997). So when Type 1
blindsight subjects remain uninformed about the accuracy of their
guesses, they also wholly lack confidence in them. Indeed, as noted
earlier, Weiskrantz (1986, 1997) reports unsurprising difficulty in
getting some blindsight subjects to guess at all. But once informed
about the impressive accuracy of their guesses, it is hard to believe that
Type 1 blindsight subjects would not at some point come to have rea-
sonable confidence in those guesses, despite their lack of any awareness
about the stimuli, visual or otherwise.

One might urge that whatever confidence Type 1 blindsight subjects
come to have in their guesses is not relevant to confidence ratings, since
the confidence they come to have would rely on inferences from having
been informed how accurate their previous guesses had been. Because

their confidence would be consciously mediated by such inferences, one
might maintain that it is not conscious confidence of the sort relevant to
confidence ratings.11

But after Type 1 subjects have had extended experience with
guesses that they know to be highly accurate, the confidence they have
in their guesses will likely come to seem subjectively independent of
observation, inference, and theory. Subjective awareness likely comes
apart even here from confidence that seems wholly unmediated.

It might seem that blindsight cases are so exotic that they should not
count in evaluating confidence ratings in normals as a measure for
consciousness. But any cases in which confidence and consciousness
come apart should give us pause. Neural processing of some type evi-
dently subserves confidence without conscious perception in Type 2
blindsight. Without knowing what that neural mechanism is, we should
not assume that confidence and consciousness do not also sometimes
come apart even in normals.

Confidence ratings rely on conscious confidence, confidence the
subject is aware of. And normals do tend not to make conscious judg-
ments about perceptual matters unless they have some conscious per-
ception to rely on. But experimental findings show that unconscious
perception sometimes yields performance more accurate than conscious
perception (Scott and Dienes, 2010; Raffman, 2011). And that suggests
the speculation that normals might, with suitable training or experi-
ence, be able to develop confidence about some perceptual matters
relying on perception that is not conscious. Anecdotal cases of people
making perceptual judgments but being unable to cite any relevant
perceptual input encourage such speculation.

Perhaps when confidence about a stimulus is conscious, one's per-
ception of the stimulus typically is as well. But there is no reason to
suppose that confidence always occurs consciously. People plainly
sometimes have confidence in beliefs, desires, and intentions that re-
main unconscious, since people sometimes act on those psychological
states. And confidence is itself just another type of cognitive state.

Confidence ratings involves subjects’ reports of confidence; so the
confidence that occurs when ratings are requested will be conscious.
Reporting a psychological state, as noted in Section 1.3, expresses an
awareness of that state, in virtue of which the state is conscious. So
thinking about confidence in terms of confidence ratings may lead to
disregarding cases of confidence that are not conscious.

But confidence need not be conscious, and so unconscious con-
fidence can accompany perception. And when the confidence that ac-
companies perception is not conscious, there would be no reason to
expect the perceiving itself to be conscious. Suppose a subject perceives
something unconsciously and has unconscious confidence in that per-
ception, confidence that would, despite the perception's being un-
conscious, manifest itself in guiding action. And suppose that in re-
sponse to an experimenter's request the subject gives a confidence
rating, and on giving it that confidence becomes conscious. It is not
obvious that the perception would automatically become conscious as
well. Perhaps it would, but that is by no means obvious. This would
have to be tested.

6. The tie between consciousness and subjective report

It is clear that confidence ratings work reasonably well in un-
problematic cases for assessing subjective awareness. Still, when con-
fidence ratings diverge from subjective report, it is reasonable to let
subjective report override confidence ratings (Overgaard et al., 2010;
Sandberg et al., 2010). This is so despite whatever gray areas do occur
for subjective report. And gray areas aside, subjective report has very

11 What matters for confidence, or any other psychological state, to be conscious is that
one is aware of that state in a way that seems subjectively to be unmediated by theory,
observation, and inference. It need not actually be unmediated in those ways; such
mediation may occur so long as the subject is unaware of it (Rosenthal, 2002, 2005,
2012).
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significant strengths; it does well, for example, when assessed for sen-
sitivity in cases of visual conflict (Questienne et al., 2017).

More important, there seems in the end no way to assess confidence
as a measure for consciousness except by measuring it against sub-
jective report. Subjective report is widely regarded as in effect the ap-
peal of last resort. So it is worth asking why subjective report should
override confidence ratings whenever the two diverge.

Subjective report has an important theoretical tie to psychological
states’ being conscious, which is absent for confidence ratings. As noted
in Section 1.3, if an individual is in a psychological state but is in no
way aware of being in that state, the state simply is not conscious. So a
state's being conscious requires at least some awareness of a suitable
sort of one's being in that state. Subjective report is in effect the last
word about consciousness because such a report expresses awareness
that one is in the psychological in question. Subjective report reflects
the awareness a subject has of a psychological state when that state is
conscious. This is so for psychological states of every sort, not just
perceptions. This forges a robust tie between subjective report and a
state's being conscious.

There is no similar theoretical tie between a perception's being
conscious and one's having confidence in a perceptual decision, though
a somewhat more indirect connection will be explored in Section 7.2.
Indeed, one may lack such confidence for a variety of reasons wholly
unrelated to whether one's perception is conscious and wholly un-
related to its gradation of consciousness.

It is inviting to think that confidence may serve as an indicator of a
perception's being conscious because conscious perceptions often result
in judgments about what is perceived, and we have confidence in our
judgments. Indeed, the making of a judgment partly constitutes con-
fidence that whatever one judges to be the case actually is. But con-
scious perceptions do not always result in any such judgments, and
indeed typically do not unless the perception is in some way salient.
Experimental procedures for confidence ratings may conceal that, that
whatever perception occurs in confidence ratings is automatically taken
to be salient.

Confidence ratings must rely on confidence that is itself conscious;
as noted in Section 5, subjects must be able to report the confidence that
figures in such ratings. But confidence can occur without being con-
scious, as with the confidence we have in acting on unconscious belief,
doubts, desires, and intentions. Since the connection noted above be-
tween perceiving, judgment, and confidence holds even when all three
fail to be conscious, a subject could unconsciously perceive a stimulus
and form an unconscious judgment about it. And that unconscious
judgment would constitute unconscious confidence about the relevant
perceptual matters. There is no tie between confidence and conscious-
ness like that which holds between consciousness and subjective report.

And there is a theoretical consideration that points to an indirect
and potentially unstable tie between confidence and a perception's
being conscious. Confidence is in effect a judgment about the stimulus,
not about the perceptual state itself. And a perception is not conscious
unless a subject has some suitable awareness of having that perception.
Confidence is perforce a step or more away from the awareness in virtue
of which a perception is conscious. How those steps get bridged in ty-
pical cases is explored in Section 7.2.

7. Confidence, utility, and higher-order awareness

7.1. Utility

The desire to explain consciousness by appeal to there being some
useful function to psychological states’ being conscious may enhance
whatever temptation there is to see a connection between consciousness
and confidence. It is not obvious what utility a psychological state's
being conscious adds to the utility that state would have even if it failed
to be conscious.

But confidence has considerable utility; the more confidence one

has about some information the more likely one is to act rationally and
reason well on that basis of information. So if a psychological state's
being conscious automatically resulted in confidence about relevant
matters, or even did so with reasonable frequency, there would be clear
utility to that state's being conscious.

The foregoing considerations suggest that conscious perceptions do
not automatically result in confidence about what is perceived, and also
that since confidence itself need not be conscious, a perceptions can
result in confidence even when those perceptions are not conscious.
And though judgments and many other cognitive states in effect em-
body confidence a degree of confidence about whatever the cognitive
states are about, that is altogether independent of those states’ being
conscious.

In any case, the quest for some utility that attaches specifically to a
state's being conscious is likely a misguided motivation for the view that
a state's being conscious typically leads to confidence about whatever
that state represents. There is reason to doubt that a psychological
state's being conscious does add any significant utility (Rosenthal,
2008, 2012, §5) there are empirical findings that raise doubts as well
(e.g., van Gaal et al., 2008).

The utility of being in any psychological state is due to the causal
connections that state has with other states, and with behavior. And the
causal ties that carry utility hinge in turn on that state's perceptual or
cognitive content. And representational content is independent of
whether the state is conscious; conscious and unconscious states can
have the very same content. Whether seeing or hearing something is
useful depends on the state's perceptual content, and the context in
which it occurs. Similarly for beliefs and desires; what utility they have
if any depends solely on their conceptual content.

Being conscious, by contrast, is a property that all conscious states
have in common independently of their perceptual or cognitive content.
Since states with different content are useful in different ways and
conscious states all share the property of being conscious, it is unclear
what utility a state's being conscious could contribute. The state's utility
would be determined by its content, not by whether it is conscious.

Because so many psychological states are conscious in the human
case and so many conscious states have considerable utility, it is
tempting to assume that utility always goes with consciousness. That is
unfounded. Even if most useful states are conscious, that would not
show that their utility is due to their being conscious. Consciousness
and utility might, instead, be due simply to a common cause, as with
barometer readings and impending weather. Enhanced neural signal
strength is a credible candidate for such a common cause; it likely re-
sults both in a psychological state's being useful and also in its being
conscious, but without there being any direct or other connection be-
tween them.

The states we are subjectively aware of as having utility are all
conscious, but that offers no support for any tie between consciousness
and utility. When states are not conscious, we are not subjectively
aware of them at all; so we are not subjectively aware of them as having
utility. And many states that are not conscious doubtless also have
considerable utility, despite not being conscious.

The assumption that there is some tie between consciousness and
utility likely lends considerable appeal of the neuronal global-work-
space theory (Dehaene and Naccache, 2001), on which a psychological
state is conscious if its content is available for processing by a number
of cortical subsystems. States whose content is thus available would
have considerable utility, but it is unclear why such global availability
would have any bearing on whether the relevant states are conscious.

And there are counterexamples in both directions. Peripheral visual
states are often conscious, but likely not available for processing by
many if any subsystems. And unconscious beliefs and desires often do
affect many subsystems. It is likely that global availability and con-
sciousness, like consciousness and utility more generally, are again due
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to a common cause, such as robust signal strength, without being as-
sociated in any more direct way.12

7.2. Higher-order awareness

But there is another explanation of the temptation to hold that
consciousness and confidence go together, which does not rely on uti-
lity and so may seem to hold more promise. As noted in Section 1.3, if
there is compelling evidence that a subject perceives something or is in
some other psychological state but the subject sincerely denies that, the
natural conclusion is that the psychological state occurs without being
conscious. And since the best explanation of sincere denial is that the
subject is unaware of being in the state, a state counts as conscious only
if the subject is in some suitable way aware of being in that state.

Being aware of something, moreover, typically carries a measure of
confidence about that thing. In the perceptual case, one is aware that
one perceives something. So the higher-order awareness that figures in
a perception's being conscious typically carries with it a measure of
confidence that one has that perception. And perhaps one's being
confident that one has a perception brings with it, typically even I not
invariably, a measure of confidence that the perception is accurate.

And confidence that a perception is accurate is confidence about the
stimulus that the perception represents. On this line of reasoning, the
confidence that a higher-order awareness that one perceives something
typically brings with it confidence about the stimulus itself. The higher-
order awareness in virtue of which a perception is conscious often leads
to confidence about the relevant stimulus.

As noted in Section 1.3, the role of verbal report in indicating that a
psychological is conscious is reason to hold that the higher-order
awareness in virtue of which a psychological state is conscious is a
thought that one is in that state, a higher-order thought. And that
strengthens the previous line of thought. Having a thought that some-
thing is the case does not merely bring along a measure of confidence
that it is the case; it actually constitutes a measure of confidence to that
effect. So if higher-order thoughts explain what it is for a psychological
state to be conscious, confidence that one is in the relevant state will be
automatic. Higher-order thoughts forge an even tighter tie with con-
fidence.

So a psychological state's being conscious will result in a measure of
confidence about one's being in that state, which will in some cases lead
to confidence that the state is accurate, in the perceptual case, con-
fidence about the stimulus. This connection rests on a higher-order
approach to what it is for a perception or other psychological state to be
conscious. So if this reasoning does help explain the tendency for
confidence about a stimulus to accompany a perception's being con-
scious, it also provides useful independent corroboration for higher-
order theories.

But this explanation of why confidence does often accompany a
state's being conscious also shows why confidence about a stimulus will
not always coincide with a perception's being conscious. One might be
confident that one perceives something but altogether lack confidence
about what one perceives, say, because the perception is unclear or
degraded or strikes one as being in some way illusory or unreliable. Or
one might be confident about having a perception but lack any con-
fidence whatsoever about that perception's being accurate (Dienes and
Perner, 2004; Dienes and Seth, 2010c).

And in special cases confidence about a stimulus can occur with no

confidence whatsoever about any perceptual state. Type 2 blindsight
subjects can have confidence about a stimulus without any confidence
that pertains to the perception itself, and in unusual circumstances such
cases might even occur in normals. Though such cases are nonstandard,
they show that whatever psychological mechanism results in con-
fidence about a stimulus need not rely on any higher-order awareness of
the relevant perception. Higher-order awareness is plainly not the only
route to confidence about a stimulus. Confidence about a perception
and confidence about the relevant stimulus need not coincide.

When they do coincide, confidence about the perception will ar-
guably be due in typical cases to the higher-order awareness in virtue of
which the relevant perception is conscious. But the confidence that
results from such a higher-order awareness cannot be any more reliable
than subjective report, since subjective report is a direct verbal ex-
pression of the higher-order awareness itself.

There are, moreover, factors that can and sometimes do interfere
with the connection between a higher-order awareness and confidence
about the stimulus. Such factors can also affect the tie between higher-
order awareness and subjective report, but interference there is far less
likely. Subjective report is the natural and immediate expression of
one's awareness of perceiving something. So there can be little to favor
confidence over subjective report as a measure of consciousness, at least
with perceptions, and very likely with psychological states generally.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflict of interests

Author declares no conflict of interests.

References

Bachmann, Talis, Francis, Gregory, 2014. Visual Masking: Studying Perception, Attention,
and Consciousness. Elsevier, Amsterdam.

Bauer, Russell M., 1984. Autonomic recognition of names and faces in prosopagnosia: a
neuropsychological application of the guilty knowledge test. Neuropsychologia 22
(4), 457–469.

Boyer, Jennifer L., Harrison, Stephenie, Ro, Tony, 2005. Unconscious processing of or-
ientation and color without primary visual cortex. Proc. Natl. Acad. Sci. USA 102
(46), 16875–16879. http://dx.doi.org/10.1073/pnas.0505332102.

Breitmeyer, Bruno G., Öğmen, Haluk, 2006. Visual Masking: Time Slices through
Conscious and Unconscious Vision, 2nd ed. Oxford University Press, New York.

Cheesman, Jim, Merikle, Philip M., 1984. Priming with and without awareness. Percept.
Psychophys. 36 (4), 387–395.

Cheesman, Jim, Merikle, Philip M., 1986. Distinguishing conscious from unconscious
perceptual processes. Can. J. Psychol. 40 (4), 343–367.

Dehaene, Stanislas, Naccache, Lionel, 2001. Towards a cognitive neuroscience of con-
sciousness: basic evidence and a workspace framework. Cognition 79 (1–2), 1–37.
http://dx.doi.org/10.1016/S0010-0277(00)00123-2.

Dienes, Zoltán, 2004. Assumptions of subjective measures of unconscious mental states:
higher-order thoughts and bias. J. Conscious. Stud. 11 (9), 25–45.

Dienes, Zoltán, 2008. Subjective measures of unconscious knowledge. Prog. Brain Res.
168 (49–64), 269.

Dienes, Zoltán, Perner, Josef, 2004. Assumptions of a subjective measure of conscious-
ness: three mappings. In: Gennaro, Rocco (Ed.), Higher-Order Theories of
Consciousness. John Benjamins Publishers, Amsterdam, pp. 173–199.

Dienes, Zoltán, Seth, Anil K., 2010a. Gambling on the unconscious: a comparison of
wagering and confidence ratings as measures of awareness in an artificial grammar
task. Conscious. Cogn. 19 (2), 674–681. http://dx.doi.org/10.1016/j.concog.2009.
09.009.

Dienes, Zoltán, Seth, Anil K., 2010b. Measuring any conscious content versus measuring
the relevant conscious content: comment on Sandberg et al. Conscious. Cogn. 19 (4),
1079–1080.

Dienes, Zoltán, Seth, Anil K., 2010c. The conscious and the unconscious. In: Koob, George
F., Le Moal, Michel, Thompson, Richard F. (Eds.), Encyclopedia of Behavioral
Neuroscience 1. Academic Press, Oxford, pp. 322–327.

Dienes, Zoltán, Altmann, Gerry T.M., Kwan, Liam, Goode, Alastair, 1995. Unconscious
knowledge of artificial grammars is applied strategically. J. Exp. Psychol. Learn.
Mem. Cogn. 21 (5), 1322–1338.

Dretske, Fred I., 1993. Conscious experience. Mind 102 (406), 263–283. http://dx.doi.
org/10.1093/mind/102.406.263.

Dretske, Fred I., 2006. Perception without awareness. In: Gendler, Tamar S., Hawthorne,

12 Koizumi et al. (2015) present findings that cast doubt on there being any robust
connection between perceptual confidence and cognitive control (see also Odegaard
et al., 2017). Because Koizumi et al. accept a tie between consciousness and confidence,
they see their results as also undermining a robust connection between consciousness and
cognitive control. Since cognitive control is one way in which psychological may have
utility, the foregoing concerns fit well with this conclusion about consciousness and
cognitive control, though without relying on any tie between consciousness and con-
fidence.

D. Rosenthal Neuropsychologia 128 (2019) 255–265

264

http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref1
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref1
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref2
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref2
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref2
http://dx.doi.org/10.1073/pnas.0505332102
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref4
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref4
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref5
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref5
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref6
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref6
http://dx.doi.org/10.1016/S0010-0277(00)00123-2
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref8
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref8
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref9
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref9
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref10
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref10
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref10
http://dx.doi.org/10.1016/j.concog.2009.09.009
http://dx.doi.org/10.1016/j.concog.2009.09.009
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref12
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref12
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref12
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref13
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref13
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref13
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref14
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref14
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref14
http://dx.doi.org/10.1093/mind/102.406.263
http://dx.doi.org/10.1093/mind/102.406.263
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref16


John (Eds.), Perceptual Experience. Oxford University Press, Oxford, pp. 147–180.
Dulany, Donelson E., 1997. Consciousness in the explicit (deliberative) and implicit

(evocative). In: Cohen, Jonathan C., Schooler, Jonathan W. (Eds.), Scientific
Approaches to Consciousness. Lawrence Erlbaum, Hillsdale, NJ, pp. 179–211.

Eriksen, Charles W., 1960. Discrimination and learning without awareness: a methodo-
logical survey and evaluation. Psychol. Rev. 67 (5), 279–300.

Fazekas, Peter, Overgaard, Morten, 2017. A multi-factor account of degrees of awareness.
Cogn. Sci. Online 1–27. http://dx.doi.org/10.1111/cogs.12478.

Fleming, Stephen M., Lau, Hakwan C., 2014. How to measure metacognition. Front. Hum.
Neurosci. 8, 1–9. http://dx.doi.org/10.3389/fnhum.2014.00443.

de Gelder, Beatrice, Tamietto, Marco, van Boxtel, Geert, Goebel, Rainer, Sahraie, Arash,
van den Stock, Jan, Stienen, Bernard M.C., Weiskrantz, Lawrence, Pegna, Alan, 2008.
Intact navigation skills after bilateral loss of striate cortex. Curr. Biol. 18 (24),
R1128–R1129.

Gennaro, Rocco (Ed.), 2004. Higher-order Theories of Consciousness. John Benjamins
Publishering Company, Amsterdam.

Green, David M., Swets, John A., 1966. Signal Detection Theory and Psychophysics.
Wiley, Oxford.

Hagura, Nobuhiro, Haggard, Patrick, Diedrichsen, J.örn, 2017. Perceptual decisions are
biased by the cost to act. eLife 6 (e18422). http://dx.doi.org/10.7554/eLife.18422.

Holender, Daniel, 1986. Semantic activation without conscious identification in dichotic
listening, parafoveal vision, and visual masking: a survey and appraisal. Behav. Brain
Sci. 9 (1), 1–23.

Koch, Christof, Preuschoff, Kerstin, 2007. Betting the house on consciousness. Nat.
Neurosci. 10 (2), 140–141.

Koizumi, Ai, Maniscalco, Brian, Lau, Hakwan, 2015. Does perceptual confidence facilitate
cognitive control? Atten. Percept. Psychophys. 77 (4), 1295–1306. http://dx.doi.org/
10.3758/s13414-015-0843-3.

Li, Qi, Hill, Zachary, He, Biyu J., 2014. Spatiotemporal dissociation of brain activity
underlying subjective awareness, objective performance and confidence. J. Neurosci.
34 (12), 4382–4395. http://dx.doi.org/10.1523/JNEUROSCI.1820-13.2014.

Maniscalco, Brian, Lau, Hakwan, 2012. A signal detection theoretic approach for esti-
mating metacognitive sensitivity from confidence ratings. Conscious. Cogn. 21 (1),
422–430. http://dx.doi.org/10.1016/j.concog.2011.09.021.

Marcel, Anthony J., 1983. Conscious and unconscious perception: an approach to the
relations between phenomenal experience and perceptual processes. Cogn. Psychol.
15 (2), 238–300.

Marcel, Anthony J., 1993. Slippage in the unity of consciousness. In: Bock, Gregory R.,
and Marsh, Joan (Eds.), Experimental and Theoretical Studies of Consciousness, Ciba
Foundation Symposium No. 174. John Wiley & Sons, Chichester, pp. 168–186.

Norman, Elizabeth, Price, Mark C., 2015. Measuring consciousness with confidence rat-
ings. In: Overgaard, Morten (Ed.), Behavioral Methods in Consciousness Research.
Oxford University Press, Oxford, pp. 159–180.

Norman, Liam J., Heywood, Charles A., Kentridge, Robert W., 2013. Object-based at-
tention without awareness. Psychol. Sci. 24 (6), 836–843. http://dx.doi.org/10.
1177/0956797612461449.

Norman, Liam J., Heywood, Charles A., Kentridge, Robert W., 2015. Exogenous attention
to unseen objects? Conscious. Cogn. 35, 319–329. http://dx.doi.org/10.1016/j.
concog.2015.02.015.

Odegaard, Brian, Grimaldi, Piercesare, Cho, Seong Hah, Peters, Megan A.K., Lau,
Hakwan, Basso, Michele A., 2017. Superior colliculus neuronal ensemble activity
signals optimal rather than subjective confidence. bioRxiv. http://dx.doi.org/10.
1101/157123.

Overgaard, Morten, 2015. The challenge of measuring consciousness. In: Overgaard,
Morten (Ed.), Behavioral Methods in Consciousness Research. Oxford University
Press, Oxford, pp. 7–19.

Overgaard, Morten, Rote, Julian, Mouridsen, Kim, Ramsøy, Thomas Zoëga, 2006. Is
conscious perception gradual or dichotomous? A comparison of report methodologies
during a visual task. Conscious. Cogn. 15 (4), 700–708.

Overgaard, Morten, Fehl, Katrin, Mouridsen, Kim, Bergholt, Bo, Cleeremans, Axel, 2008.
Seeing without seeing? Degraded conscious vision in a blindsight patient. PLoS One 3
(8), e3028. http://dx.doi.org/10.1371/journal.pone.0003028.

Overgaard, Morten, Timmermans, Bert, Sandberg, Kristian, Cleeremans, Axel, 2010.
Optimizing subjective measures of consciousness. Conscious. Cogn. 19 (2), 682–684.

Peirce, Charles Sanders, Jastrow, Joseph, 1884. On small differences of sensation. Mem.
Nat. Acad. Sci. 3 (5), 73–83.

Persaud, Navindra, McLeod, Peter, 2008. Wagering demonstrates subconscious proces-
sing in a binary exclusion task. Conscious. Cogn. 17 (3), 565–575.

Persaud, Navindra, McLeod, Peter, Cowey, Alan, 2007. Postdecision wagering objectively
measures awareness. Nat. Neurosci. 10 (2), 257–261. http://dx.doi.org/10.1038/
nn1840.

Peters, Megan A.K., Lau, Hakwan, 2015. Human observers have optimal introspective
access to perceptual processes even for visually masked stimuli. eLife. http://dx.doi.
org/10.7554/eLife.09651.

Phillips, Ian, 2016. Consciousness and criterion: on Block's case for unconscious seeing.
Philos. Phenomenol. Res. 43 (2), 419–451.

Questienne, Laurence, van Dijck, Jean-Philippe, Gevers, Wim, 2017. Introspection of
subjective feelings is sensitive and specific. J. Exp. Psychol. Hum. Percept. Perform.
Adv. Online Publ. http://dx.doi.org/10.1037/xhp0000437.

Raffman, Diana, 2011. Vagueness and observationity. In: Giuseppina, Ronzitti (Ed.),

Vagueness: A Guide. Spring, Dordrecht, pp. 107–121.
Rahnev, Dobromir, Maniscalco, Brian, Graves,, Tashina, Huang, Elliott, de Lange, Floris

P., Lau, Hakwan, 2011. Attention induces conservative subjective biases in visual
perception. Nat. Neurosci. 14 (12), 1513–1515. http://dx.doi.org/10.1038/nn.2948.

Rahnev, Dobromir, Koizumi, Ai, McCurdy, Li. Yan, D’Esposito, Mark, Lau, Hakwan, 2015.
Confidence leak in perceptual decision making. Psychol. Sci. 26 (11), 1664–1680.
http://dx.doi.org/10.1177/0956797615595037.

Ramsøy, Thomas Zoëga, Overgaard, Morten, 2004. Introspection and subliminal per-
ception. Phenomenol. Cogn. Sci. 3 (1), 1–23.

Rausch, Manuel, Zehetleitner, Michael, 2016. Visibility is not equivalent to confidence in
a low contrast orientation discrimination task. Front. Psychol. 7, 1–15. http://dx.doi.
org/10.3389/fpsyg.2016.00591.

Rosenthal, David, 2002. Explaining consciousness. In: Chalmers, David J. (Ed.),
Philosophy of Mind: Classical and Contemporary Readings. Oxford University Press,
New York, pp. 406–421.

Rosenthal, David, 2005. Consciousness and Mind. Clarendon Press, Oxford.
Rosenthal, David, 2008. Consciousness and its function. Neuropsychologia 46 (3),

829–840. http://dx.doi.org/10.1016/j.neuropsychologia.2007.11.012.
Rosenthal, David, 2012. Higher-order awareness, misrepresentation, and function. Philos.

Trans. R. Soc. Lond. Ser. B Biol. Sci. 367 (1594), 1424–1438. http://dx.doi.org/10.
1098/rstb.2011.0353.

Sahraie, Arash, Weiskrantz, L., Barbur, J.L., 1998a. Awareness and confidence ratings in
motion perception without geniculo-striate projection. Behav. Brain Res. 96 (1–2),
71–77.

Sahraie, Arash, Weiskrantz, Lawrence, Barbur, John L., 1998b. Awareness and confidence
ratings in motion discrimination. Perception 26 (1 suppl) (337-337).

Sandberg, Kristian, Overgaard, Morten, 2015. Using the perceptual awareness scale
(PAS). In: Overgaard, Morten (Ed.), Behavioral Methods in Consciousness Research.
Oxford University Press, Oxford, pp. 181–195.

Sandberg, Kristian, Timmermans, Bert, Overgaard, Morten, Cleeremans, Axel, 2010.
Measuring consciousness: is one measure better than the other? Conscious. Cogn. 19
(4), 1069–1078. http://dx.doi.org/10.1016/j.concog.2009.12.013.

Schacter, Daniel L., Church, Barbara, 1995. Implicit memory in amnesic patients: when is
auditory priming spared? J. Int. Neuropsychol. Soc. 1 (5), 434–442.

Schurger, Aaron, Sher, Shlomi, 2008. Awareness, loss aversion, and post-decision wa-
gering. Trends Cogn. Sci. 12 (6), 209–210. http://dx.doi.org/10.1016/j.tics.2008.02.
012.

Scott, Ryan, Dienes, Zoltán, 2010. Knowledge applied to new domains: the unconscious
succeeds where the conscious fails. Conscious. Cogn. 19 (1), 391–398. http://dx.doi.
org/10.1016/j.concog.2009.11.009.

Scott, Ryan B., Dienes, Zoltán, Barrett, Adam B., Bor, Daniel, Seth, Anil K., 2014. Blind
insight: Metacognitive discrimination despite chance task performance. Psychol. Sci.
25 (12), 2199–2208. http://dx.doi.org/10.1177/0956797614553944.

Seth, Anik K., Dienes, Zoltán, Cleeremans, Axel, Overgaard, Morten, Pessoa, Luiz, 2008.
Measuring consciousness: relating behavioural and neurophysiological approaches.
Trends Cogn. Sci. 12 (8), 314–321.

Timmermans, Bert, Cleeremans, Axel, 2015. How can we measure awareness? An over-
view of current methods. In: Overgaard, Morten (Ed.), Behavioral Methods in
Consciousness Research. Oxford University Press, Oxford, pp. 21–46.

Tranel, Daniel, Damasio, Antonio R., 1988. Non-conscious face recognition in patients
with face agnosia. Behav. Brain Res. 30 (3), 235–249.

van Boxtel, Jeroen J.A., Tsuchiya, Naotsugu, Koch, Christof, 2010. Consciousness and
attention: on sufficiency and necessity. Front. Psychol. 1, 1–13. http://dx.doi.org/10.
3389/fpsyg.2010.00217.

van Gaal, Simon, Fahrenfort, Johannes J., 2008. The relationship between visual
awareness, attention, and report. J. Neurosci. 28 (21), 5401–5402. http://dx.doi.org/
10.1523/JNEUROSCI.1208-08.2008.

van Gaal, Simon, Ridderinkhof, K. Richard, Fahrenfort, Johannes J., Scholte, H. Steven,
Lamme, Victor A.F., 2008. Frontal cortex mediates unconsciously triggered inhibitory
control. J. Neurosci. 28 (32), 8053–8062. http://dx.doi.org/10.1523/JNEUROSCI.
1278-08.2008.

Weiskrantz, Larry, 2009. Is blindsight just degraded normal vision? Exp. Brain Res. 192
(3), 413–416. http://dx.doi.org/10.1007/s00221-008-1388-7.

Weiskrantz, Lawrence, 1986. Blindsight: A Case Study and Implications, 2nd ed.
Clarendon Press, Oxford, pp. 2008.

Weiskrantz, Lawrence, 1997. Consciousness Lost and Found: A Neuropsychological
Exploration. Oxford University Press, Oxford.

Weiskrantz, Lawrence, 1998. Consciousness and commentaries. Int. J. Psychol. 33 (3),
227–233.

Weiskrantz, Lawrence, 2007. Blindsight. Scholarpedia 2 (4) (doi:l0-4249/scho-
larpedia.3047).

Wierzchoń, Michał., Paulewicz, Borysław, Asanowicz, Dariusz, Timmermans, Bert,
Cleeremans, Axel, 2014a. Different subjective awareness measures demonstrate the
influence of visual identification on perceptual awareness ratings. Conscious. Cogn.
27, 109–120.

Wierzchoń, Michał., Szczepanowski, Remigiusz, Anzulewicz, Anna, Cleeremans, Axel,
2014b. When a (precise) awareness measure became a (sketchy) introspective report.
Conscious. Cogn. 26, 1–2.

Windey, Bert, Cleeremans, Axel, 2015. Consciousness as a graded and an all-or-none
phenomenon: a conceptual analysis. Conscious. Cogn. 35, 185–191.

D. Rosenthal Neuropsychologia 128 (2019) 255–265

265

http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref16
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref17
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref17
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref17
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref18
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref18
http://dx.doi.org/10.1111/cogs.12478
http://dx.doi.org/10.3389/fnhum.2014.00443
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref21
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref21
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref21
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref21
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref22
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref22
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref23
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref23
http://dx.doi.org/10.7554/eLife.18422
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref25
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref25
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref25
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref26
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref26
http://dx.doi.org/10.3758/s13414-015-0843-3
http://dx.doi.org/10.3758/s13414-015-0843-3
http://dx.doi.org/10.1523/JNEUROSCI.1820-13.2014
http://dx.doi.org/10.1016/j.concog.2011.09.021
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref30
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref30
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref30
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref31
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref31
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref31
http://dx.doi.org/10.1177/0956797612461449
http://dx.doi.org/10.1177/0956797612461449
http://dx.doi.org/10.1016/j.concog.2015.02.015
http://dx.doi.org/10.1016/j.concog.2015.02.015
http://dx.doi.org/10.1101/157123
http://dx.doi.org/10.1101/157123
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref35
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref35
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref35
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref36
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref36
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref36
http://dx.doi.org/10.1371/journal.pone.0003028
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref38
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref38
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref39
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref39
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref40
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref40
http://dx.doi.org/10.1038/nn1840
http://dx.doi.org/10.1038/nn1840
http://dx.doi.org/10.7554/eLife.09651
http://dx.doi.org/10.7554/eLife.09651
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref43
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref43
http://dx.doi.org/10.1037/xhp0000437
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref45
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref45
http://dx.doi.org/10.1038/nn.2948
http://dx.doi.org/10.1177/0956797615595037
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref48
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref48
http://dx.doi.org/10.3389/fpsyg.2016.00591
http://dx.doi.org/10.3389/fpsyg.2016.00591
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref50
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref50
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref50
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref51
http://dx.doi.org/10.1016/j.neuropsychologia.2007.11.012
http://dx.doi.org/10.1098/rstb.2011.0353
http://dx.doi.org/10.1098/rstb.2011.0353
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref54
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref54
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref54
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref55
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref55
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref56
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref56
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref56
http://dx.doi.org/10.1016/j.concog.2009.12.013
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref58
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref58
http://dx.doi.org/10.1016/j.tics.2008.02.012
http://dx.doi.org/10.1016/j.tics.2008.02.012
http://dx.doi.org/10.1016/j.concog.2009.11.009
http://dx.doi.org/10.1016/j.concog.2009.11.009
http://dx.doi.org/10.1177/0956797614553944
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref62
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref62
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref62
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref63
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref63
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref63
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref64
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref64
http://dx.doi.org/10.3389/fpsyg.2010.00217
http://dx.doi.org/10.3389/fpsyg.2010.00217
http://dx.doi.org/10.1523/JNEUROSCI.1208-08.2008
http://dx.doi.org/10.1523/JNEUROSCI.1208-08.2008
http://dx.doi.org/10.1523/JNEUROSCI.1278-08.2008
http://dx.doi.org/10.1523/JNEUROSCI.1278-08.2008
http://dx.doi.org/10.1007/s00221-008-1388-7
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref69
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref69
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref70
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref70
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref71
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref71
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref72
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref72
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref73
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref73
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref73
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref73
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref74
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref74
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref74
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref75
http://refhub.elsevier.com/S0028-3932(18)30018-6/sbref75

	Consciousness and confidence
	Introduction: Conscious vs. nonconscious perception
	Objective measures of consciousness
	Subjective measures of consciousness
	Reportability and higher-order theories

	Confidence ratings
	Confidence and consciousness
	Confidence and guessing

	Confidence and subjective report
	Post-decision wagering
	Signal-detection theory

	Gradations of confidence and consciousness
	Gradations of consciousness and content
	Problems due to consciousness vs. content
	The perceptual awareness scale

	Confidence without awareness: special cases
	The tie between consciousness and subjective report
	Confidence, utility, and higher-order awareness
	Utility
	Higher-order awareness

	Funding
	Conflict of interests
	References




