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On reading Snodgrass, Bernat, and Shevrin (2004), one
has the impression that the issue of whether unconscious
perception exists can be solved on methodological grounds
only. Conversely, according to Merikle, Smilek, and East-
wood (2001), the methodological problems are pretty much
solved, and, given that we now have incontrovertible evi-
dence for the existence of unconscious perception, it is
time to start wondering about its meaning and implica-
tions. By contrast, Marcel (1980, 1983a, 1983b) provided
not only putative data but also tentative explanations of
these data based on the information processing framework
of the 1970s. In following his lead, Holender (1986b) not
only criticized the data on methodological grounds, but
also assessed the plausibility of unconscious perception in
light of the available knowledge in the three situations that
he examined. In the present discussion, our major reasons
for rejecting the two-process models based on both un-
conscious and conscious perception in favor of the 
single-process conscious perception model are primarily
theoretical and metatheoretical, but some criticisms of the
recent empirical evidence will also be provided.

The first round of research on unconscious perception
took place in the framework of the new look approach to

perception (see Bruner, 1992), which terminated after a
decade with the sweeping criticisms of Adams (1957), Erik-
sen (1960), and Goldiamond (1958). In assessing the early
evidence for unconscious perception, Adams (1957, p. 385)
pointed out that (1) alternative explanations are plausible,
(2) negative results have been obtained upon replication,
and (3) no replication has been reported. Pretty much the
same remarks can be made about the next two rounds. A
good starting point for assessing the evidence based on
Stroop, Stroop-like, and semantic priming tasks gathered
since Holender’s (1986b) appraisal is Marcel’s (1983b)
theoretical account of unconscious perception.

Marcel’s (1983b) Account of 
Unconscious Perception

Role of masking. According to Marcel (1983b), with
stimuli presented at an energy level sufficient for con-
scious perception in the absence of masking, unconscious
perception can be demonstrated only under conditions
yielding predominantly central visual masking, not under
conditions yielding predominantly peripheral visual mask-
ing (Michaels & Turvey, 1979; Turvey, 1973). Optimal
central masking can be achieved with dichoptic presenta-
tions (i.e., the target and the mask are presented to oppo-
site eyes) of a target and a backward pattern mask (con-
sisting of structural features that resemble those of the
target). In central masking, the maximum reduction in tar-
get visibility occurs at positive target–mask stimulus onset
asynchronies (SOAs). No or very little central masking takes
place with a forward dichoptic pattern mask. Optimal pe-
ripheral masking can be achieved with monocular (or
binocular) presentations of a target and either a noise mask
(consisting of features that do not resemble those of the
target) or a light mask (consisting of a uniformly illumi-
nated field) in both the forward and the backward direc-
tion.1 In peripheral masking, the maximum reduction in
target visibility occurs with the 0-msec SOA. Marcel sub-
mitted that severe peripheral masking prevents sufficient
processing of the sensory data to yield useful unconscious
representations that can be retrieved and interpreted to form
a conscious percept. By contrast, severe central masking
does not affect the unconscious analysis and segmentation
of the sensory information, but it blocks the access to the
resulting representations, thereby interrupting the buildup
of a conscious percept.

Common explanation of unconscious priming and
Stroop effects. Quite expectedly at that time, Marcel
(1983b) relied on Neely’s (1977) two-component theory of
semantic priming to account for his results on semantic
priming with unconscious primes (Marcel, 1980; Marcel,
1983a, Experiment 4). Only automatic spreading activation
can account for priming stemming from unconscious
primes; and only facilitation from related primes, but no
interference from unrelated primes, is expected, because
the intentional component of priming would be completely
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disabled. With visible primes and long SOAs, only the in-
tentional component can account for interference from
unrelated primes, whereas facilitation from related primes
can be due to both the intentional component and residual
automatic activation (see Segui & Beauvillain, 1987).

Less expectedly, Marcel (1983a) also attempted to rely
on the spreading activation process to account for the re-
sults of his Experiment 3 based on the Stroop task with
unconscious color words. His major arguments were the
following: (1) By using manual instead of naming re-
sponses, one can demonstrate Stroop effects that are not
due to response competition; (2) some results in the liter-
ature show that part of the Stroop interference can arise
from early stages of processing; (3) verbal mediation of
the unconscious Stroop effect is improbable because, con-
trary to what happens with verbal responses, neutral
words did not slightly impair performance relative to the
baseline; and (4) as noted by Marcel (1983b, p. 253), qual-
itatively different effects were observed with conscious
and unconscious color words in one condition.

Problems With Marcel’s Account
Unconscious perception and masking. If Marcel

(1980, 1983a, 1983b) was right in assuming that uncon-
scious visual perception is possible only under conditions
of central masking, then, not only the earlier evidence
based on stimuli presented at an energy level insufficient
for conscious perception,2 but also much of the later evi-
dence based on masking would be deemed artifactual. As
regards recent research, the reason for this is that it seems
more difficult to reach stringent conditions of masking in
using computer screens than it was before in using tachis-
toscopes. One limitation is due to the refresh rates of the
screens; another limitation stems from the use of the avail-
able typographical characters as masks (e.g., &&&&&,
%#%#%, DSbuQV). Unfortunately, even with the short-
est possible durations of the primes, such backward masks
are not strong enough to prevent all participants from con-
sciously identifying some of the primes or, at least, to pre-
vent them from reconstructing some of the primes by
combining conscious fragmentary information with con-
textual knowledge (see Kouider & Dupoux, 2004). To rem-
edy this situation, it is now common to sandwich the prime
between a forward and a backward mask (as in Damian,
2001; Dehaene, Naccache, et al., 1998; Greenwald, Draine,
& Abrams, 1996). These manipulations, combined with
the almost universal abandonment of the dichoptic view-
ing procedure, imply that prime degradation is predomi-
nantly due to peripheral masking processes, which ac-
cording to Marcel (1980, 1983a, 1983b) should prevent
unconscious perception.

Holender (1986b, Section 4.1) tried to refute Marcel’s
(1983b) interpretation of the role of central masking in en-
abling unconscious perception on the ground that even
under dichoptic backward masking, central integrative
processes can probably impoverish the prime as much as
can the more peripheral visual interactions. Bridgeman
(1986) criticized this interpretation based on Breitmeyer

and Ganz’s (1976) psychophysiological theory of mask-
ing, but neither he nor Breitmeyer (1984; Breitmeyer &
Ogmen, 2000) ever stated anything about the plausibility
of Marcel’s interpretation of masking. This is unfortunate,
because if Marcel was wrong in explaining unconscious
perception by the disruption in the retrieval of intact un-
conscious records of early visual processes, we would lose
any rational argument for believing that unconscious per-
ception at an objective threshold is at all a plausible phe-
nomenon. We would also be licensed to degrade the stim-
ulus by any means, which is pretty much what most
researchers do, anyway.

Priming effects versus congruency effects. Overall,
Marcel’s (1983b) attempt to use Neely’s (1977) theory of
priming to justify unconscious perception was not very
successful. One anomaly is that with a 2,000-msec prime–
target SOA, the semantic priming effect should have been
larger, instead of equal, with conscious than with uncon-
scious primes in Experiment 4 of Marcel (1983a). An-
other problem is that, as was noted by Paap (1986), there
is a contradiction between the facilitation unaccompanied
by interference generated by unconscious ambiguous
words (Marcel, 1980) and the facilitation accompanied by
interference generated by unconscious color words in Ex-
periment 3 of Marcel (1983a). Paap wondered if “strong
Stroop interference will occur only with conscious identi-
fication” (p. 46). Indeed, it does, as will be argued below.

It is important to maintain a distinction between prim-
ing effects and congruency effects (Holender, 1992;
Holender & Duscherer, 2002). Much of the early evidence
for unconscious semantic access under masking was
based on a semantic priming paradigm yielding what was
taken as bona fide semantic priming effects.3 The proto-
typical case was Experiment 4 of Marcel (1983a). Much
of the recent evidence is based on Stroop and Stroop-like
tasks yielding congruency effects, not priming effects.
Congruency effects arise from the fact that the distractors
have the power to activate the responses from the response
repertory of the task. In congruent trials, the distractor ac-
tivates the same response as does the relevant information;
it activates a different response in incongruent trials (see
Holender, 1992; Kornblum, 1992; Kornblum, Hasbroucq,
& Osman, 1990; Kornblum & Lee, 1995). This logical
analysis is corroborated by the use of the lateralized readi-
ness potential, which is assumed to be a reasonable index
of central activation associated with left and right limb re-
sponses (e.g., De Jong, Liang, & Lauber, 1994; Eimer,
1998; Miller & Navon, 2002). Thus, Stroop and Stroop-
like effects based on manual responses are due to response
conflicts, not to spreading activation in a semantic net-
work as in Marcel’s (1983a, 1983b) interpretation of the
Stroop effect with manual responses.

Assessment of the Dual-Process Models
The subjective threshold model. The various research

strategies developed by Merikle and associates that Snod-
grass et al. (2004) subsume under the subjective threshold
model address fundamental issues. One such issue is
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whether it is possible to demonstrate unconscious percep-
tion in a way that does not eliminate phenomenal aware-
ness from the definition of conscious perception. Merikle
and Cheesman (1986, 1987; Cheesman & Merikle, 1984,
1986) attempted to solve this problem by moving the
boundary between conscious and unconscious perception
at a subjective threshold and by corroborating this ap-
proach by finding qualitatively different effects below and
above this boundary. All their early work was based on the
classical Stroop task with naming responses, and masking
was dichoptic. The results showed that (1) there was no
Stroop effect at the objective identification threshold (i.e.,
chance performance for a forced choice between two or
four color words; see also Tzelgov, Porat, & Henik, 1997);
(2) there was a monotonic increase in the Stroop effect be-
tween the objective identification threshold and a clearly
suprathreshold SOA; (3) there was a significant Stroop ef-
fect at the subjective identification threshold (i.e., the
SOA for which participants judged their forced-choice
performance to be at chance), which corresponded to an
SOA substantially longer than the one corresponding to
the objective identification threshold; and (4) qualitatively
different effects—a normal Stroop effect with uncon-
scious words versus a reversed Stroop effect (i.e., faster
responses with incongruent than with congruent trials)
with readable words—were found in a two-color variant
of the task, in which the proportion of trials was strongly
biased in favor of incongruent trials, thereby favoring in-
tentional strategies based on expectancies, provided that
the color words were suprathreshold. The first three points
correspond to the situation illustrated in Figure 3C in
Snodgrass et al.

In more recent work with the Stroop task done by
Merikle, Joordens, and Stolz (1995; Merikle & Joordens,
1997), the dichoptic masking procedure was abandoned
and no threshold was measured. The absence of reversal
in the Stroop effect in spite of the high proportion of in-
congruent trials was interpreted as evidence for uncon-
scious perception. This occurred (1) for the SOAs yield-
ing maximum exclusion failures in a stem completion task
in Experiment 2 of Merikle et al. (1995), (2) when the color
words were masked after a constant 33-msec SOA in Ex-
periment 1A of Merikle and Joordens (1997; see also Daza,
Ortells, & Fox, 2002), and (3) when the color words were
presented for 300 msec but participants had to perform a
difficult secondary task in the divided attention condition
of Experiment 1B of Merikle and Joordens.

Holender (1986a, 1986b, 1987) raised three major ob-
jections against the early work of Merikle and associates,
which also apply to their more recent work. The first ob-
jection is that the discrepancy between the objective and
the subjective identification thresholds in Cheesman and
Merikle (1984, 1986) was probably due to the fact that the
former was estimated on a trial-by-trial basis, whereas the
latter was estimated on the basis of retrospective evalua-
tive judgments taking place after each block of trials. This
objection is now supported by the results of Experiment 2

of Kunimoto, Miller, and Pashler (2001), which show that
when the two thresholds are measured on a trial-by-trial
basis, the SOA corresponding to the subjective identifica-
tion threshold is only 4 msec longer than the SOA corre-
sponding to the objective identification threshold. This is
probably too small a difference between SOAs to expect
quantitative or qualitative differences to appear in indirect
measures of perception such as the Stroop effect.

The second objection is that qualitatively different effects
can be observed with conscious stimuli. Therefore, in the
absence of independent assessments of participants’ con-
scious perception of the prime color words, the absence of
reversal in the Stroop effects found in Experiment 2 of
Merikle et al. (1995) and in Experiments 1A and 1B of
Merikle and Joordens (1997) hardly constitutes evidence
for unconscious perception. Similar criticisms have also
been raised by Haase and Fisk (2001) and by Snodgrass
(2002) against the interpretation of the exclusion task used
in Experiment 1 of Merikle et al. (1995), and by Klinger
(2001) against the interpretation of the illusion of memory
(Jacoby & Whitehouse, 1989) used in Experiment 3 of
Merikle et al. (1995).

The third objection, also clearly stated by Lupker (1986),
is that between the objective identification threshold and
suprathreshold presentation conditions there is a contin-
uum of increasing knowledge based on fragmentary con-
scious information (i.e., letter features, letters, global shape)
that can be combined with contextual information to make
an informed guess about the identity of the masked word.
The way partial consciousness works in Experiment 1A
of Merikle and Joordens (1997) has been nicely illustrated
by the study of Kouider and Dupoux (2004).

Taken together, the research on the Stroop task has never
confirmed the results of Experiment 3 of Marcel (1983a).
There is no Stroop effect at the objective identification
threshold defined in terms of chance performance for
forced-choice discrimination between the color words.
Moreover, the finding of a satisfactory boundary between
conscious and unconscious perception above the objective
threshold is marred by inextricable problems. It is clear
from their treatment of the subjective threshold model that
Snodgrass et al. (2004) fully endorse these conclusions.
Yet, unlike us, they would not consider the issue to be
completely settled until the Stroop effect has been studied
at the objective detection threshold (i.e., chance perfor-
mance in a presence/absence judgment) as well.

The objective threshold/rapid decay model. From
their summary statements about what they call the objec-
tive threshold/rapid decay model, it seems that Snodgrass
et al. (2004) endorse the major criticisms that have been
raised against Greenwald and associates’ work (Draine &
Greenwald, 1998; Greenwald et al., 1996; Greenwald,
Klinger, & Schuh, 1995), including those concerned with
the regression approach to the null sensitivity problem.
Yet at various places Snodgrass et al. (2004) rely on some
of this work to make their point (see next subsection). We
think this model doubly misnamed, because it is question-
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able that an objective threshold has ever been reached by
using the regression approach, and it is doubtful that the
rapid decay course of the effect has any generality.

With respect to the objective threshold problem, none of
the criticisms raised against the regression method (Dosher,
1998; Merikle & Reingold, 1998; Miller, 2000) can be over-
looked, since none of them has been adequately rebutted
thus far. Three rather straightforward remarks will dispense
us to enter into the detail of these criticisms. First, the
logic of the dissociation paradigm implies that each indi-
vidual participant should be at chance for a relevant index
of conscious perception; only very slight deviations from
null sensitivity could be tolerated. However, the examina-
tion of the published regression graphs shows that very
few participants satisfy this criterion. Second, if d′ has a
theoretical lower bound of zero, only a few participants
should have small negative values of d′ due to measure-
ment errors. This is not always so. For example, Figure 4
of Snodgrass et al. (2004), which reproduces the lower
panel of Figure 4 of Greenwald et al. (1995), summarizes
the results of 1,431 participants, of whom about one third
have negative values of d′ ranging from –1.0 to 0 (see the
upper panel of Figure 4 in Greenwald et al., 1995). More-
over, sometimes about as many participants have negative
than positive values of d′, as is the case in Figures 5 and 6
of Snodgrass et al. (2004), in which the values of d′ range
from about �1.0 to � 1.0.4 Third, it is questionable that
reliable regression results could be obtained if the method
were used with data sets of “realistic size” (see Klauer &
Greenwald, 2000, p. 1507 for references) ranging from as
few as 12 or 15 participants to at most 50 or 60 participants.

We now examine the rapid decay claim, which, like most
of the work carried out by Greenwald and associates since
the initial study of Greenwald, Klinger, and Liu (1989),
rests on the use of the so-called affective priming para-
digm of Fazio, Sanbonmatsu, Powell, and Kardes (1986).
In this paradigm, both the prime and the target are polar-
ized words that have strong positive and negative affective
connotations. In making binary responses according to
whether the target has a positive or a negative connotation,
participants are faster in congruent trials, in which both
the prime and the target have the same polarity, than in in-
congruent trials, in which they have opposite polarities. It
took surprisingly long to realize that although this effect
is mediated by the affective meaning of the words, it is
caused by response synergy and response competition due
to prime–target congruency, not by spreading activation
in a semantic network. This issue is now completely set-
tled in both the studies resting on clearly visible primes
(e.g., De Houwer, Hermans, Rothermund, & Wentura,
2002; Klauer, 1998; and references therein) and in the
studies resting on near threshold primes (Klinger, Burton,
& Pitts, 2000). The crucial point is that even with visible
primes, the congruency effect observed with affectively
polarized words is short lived; it is generally observed
only with SOAs shorter than 300 msec (e.g., Klauer, 1998).

Consequently, it is because they mistook a congruity ef-
fect for a semantic priming effect that Draine and Green-

wald (1998) claim that semantic priming with near thresh-
old primes is short lived. However, genuine semantic
priming effects based on near threshold primes used in the
standard semantic priming paradigm were obtained with
a 2,000-msec SOA (Marcel, 1983a, Experiment 4), and it
was larger with this SOA than with short ones of 200 msec
(Fowler, Wolford, Slade, & Tassinary, 1981, Experiment 6)
or 350 msec (Balota, 1983). Hence, there is no generality
to the claim that putatively unconscious effects mediated
by the meaning of stimuli are necessarily very short lived;
it all depends on which paradigm is used.

Let us return to the mistaken interpretation of the af-
fective priming effect in terms of spreading activation. It
should be pointed out that although the identity and the
denotative meaning of a stimulus can be considered as
stored retrievable knowledge, the numerous connotations
that can be associated with any stimulus do not corre-
spond to stored semantic knowledge, but can be generated
on the basis of stored knowledge. Thus, neither the affec-
tive connotation of the prime words (see Duscherer, Holen-
der, & Molenaar, 2004) nor the fact that a number is
smaller or larger than five (Dehaene, Naccache, et al.,
1998; Naccache & Dehaene, 2001) can affect target pro-
cessing through spreading activation, but they can gener-
ate congruency effects in binary decisions on these tar-
gets. It is hard to understand how such effects could be
mediated unconsciously. Therefore, one must be very sus-
picious about the stringency of threshold determination
whenever such effects are found.

To sum up, (1) it is questionable that an “objective
threshold” has ever been reached by using the regression
approach, (2) there is no generality to the “rapid decay”
course of the affective priming effect, and (3) semantic ef-
fects based on the connotation (instead of the denotation)
of stimuli can hardly be explained by spreading activation.

The objective threshold/strategic model. Dissatis-
fied with the inconclusive results yielded by the two dual-
process models just assessed, Snodgrass et al. (2004) pro-
pose to remedy the situation by looking at nonmonotonic
relations between the indirect and the direct indexes of
perception. The major assumptions underlying their ob-
jective threshold/strategic model are that (1) “conscious
perception functions on a hierarchical strength/complex-
ity continuum, such that greater stimulus intensity is re-
quired in order for more complex effects to occur”; (2)
“direct measures that index fundamental, lower level stim-
ulus features are exhaustively sensitive with respect to ef-
fects that require higher level processing”; and (3) “effects
that violate the strength/complexity continuum provide
strong evidence for unconscious perception, whereas ef-
fects consistent with this continuum do not” (p. 849). Three
further assumptions are needed for an observed nonmo-
notonic relationship to unambiguously demonstrate un-
conscious perception: (4) “Conscious and unconscious
perceptual influences are functionally exclusive”; (5) “the
former override the latter when . . . participants regard
their conscious perception as relevant given the task con-
text” (p. 855); and (6) “it is clear that conscious percep-
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tion would produce monotonically increasing positive ef-
fects” (p. 857). Figure 3A in Snodgrass et al. (2004) il-
lustrates the sought for empirical relation. The indirect
index of perception must be positive at the objective de-
tection threshold; it must then decrease to reach a zero
value at the objective identification threshold; beyond the
objective identification threshold, the indirect index of
perception should increase monotonically as a function of
increasing availability to consciousness of the task-rele-
vant aspect of the stimulus.

With respect to Assumptions 1 and 2, Snodgrass et al.
(2004) argue that detection is exhaustively sensitive rela-
tive to identification, which itself is exhaustively sensitive
relative to processing based on the meaning of the stimuli,
such as that required by semantic classification tasks.
They further argue that when effects based on spreading
activation are concerned, it is preferable to measure the
identification threshold rather than a threshold based on
the semantic classification task itself. However, as we saw
in the preceding subsection, it is a mistake to attribute ef-
fects observed in binary semantic classification to spread-
ing activation; these are congruency effects, not semantic
priming effects. We also questioned the fact that objective
thresholds could be reached by using the regression
method, which implies that Draine and Greenwald’s
(1998, Experiment 4) and Klinger et al.’s (2000) experi-
ments hardly constitute evidence that the lexical decision
is a more sensitive direct index than semantic classifica-
tion at the objective threshold.

This being said, Snodgrass and associates would prob-
ably easily accept that in our work on the number classi-
fication task of Dehaene, Naccache, et al. (1998), we mea-
sured the objective threshold SOAs for the smaller/larger
than five classification of the masked prime number, in-
stead of for prime number identification (Holender &
Duscherer, 2003). Our results parallel those of Cheesman
and Merikle (1984) with the Stroop task: The congruency
effect was null at the objective classification threshold,
and it increased monotonically with increasing values of
d′. We consider this evidence sufficient to demonstrate
that Dehaene, Naccache, et al.’s apparent unconscious ef-
fect was due to the extreme leniency and inadequacy of
their threshold establishment procedure. However, Snod-
grass et al. (2004) would not accept this conclusion before
we also show that there is no congruency effect at the ob-
jective detection threshold, thus implementing the overall
pattern of results idealized in their Figure 3B, instead of
that of their Figure 3A. Of course, this requirement de-
mands that the objective detection threshold be substan-
tially lower than the objective identification threshold.
Snodgrass et al. (2004) adduce some empirical evidence
that this is the case in some experimental settings, in
which a prime field is followed by a backward mask.5
However, there is no reason to expect that this requirement
will be satisfied whatever the parameters of the situation,
as Duncan (1985) pointed out.6

Let us now briefly examine what Snodgrass et al. (2004)
consider to be reliable evidence for unconscious percep-

tion occurring at the objective detection threshold, found
in 20 experiments, 7 of which also show the “negative
and/or nonmonotonic relationships.” Overall, these stud-
ies are assumed to have provided “stronger and more con-
sistent evidence for ODT” than did earlier studies criti-
cized by Holender (1986a, 1986b, 1987) and others; and
those showing the nonmonotonic relationship are as-
sumed to have satisfied Assumptions 4, 5, and 6. We are
less optimistic than Snodgrass et al. about much of this ev-
idence. If replicable under stringent conditions of thresh-
old determination, the studies of Dagenbach, Carr, and
Wilhelmsen (1989; Carr & Dagenbach, 1990), Groeger
(1988), and Klinger and Greenwald (1995) offer the best
available support.

As for the rest of the evidence based on the dissociation
paradigm, we have seen in the preceding subsection that we
doubt that Greenwald et al.’s (1989) affective congruity ef-
fect can be obtained with completely unconscious primes.
We have also criticized the evidence stemming from the re-
gression analysis of the position discrimination task of
Greenwald et al. (1995) in note 4. Finally, in the next section,
we shall offer an alternative interpretation of Snodgrass
and associates’ studies based on double direct measures of
consciousness (Snodgrass & Shevrin, 2002; Snodgrass,
Shevrin, & Kopka, 1993; Van Selst & Merikle, 1993). 

To conclude this assessment of Snodgrass et al.’s (2004)
proposal, we see little empirical evidence for the objective
threshold/strategic model. Yet, we think that on method-
ological grounds, this proposal is far superior to the sub-
jective threshold and to the objective threshold/rapid
decay models. Its two major assets are that it requires the
establishment of several objective thresholds and thereby
demands that studies be comprehensive enough to remove
many of the ambiguities from the existing literature. All
one has to do is to set up a comprehensive study in which
one determines both an objective detection and an objec-
tive identification/classification threshold. One must also
add a clearly suprathreshold condition, in order to know
how big the indirect index of perception can get. Of course,
one must choose the best possible threshold hunting
method (see Kunimoto et al., 2001) and, we are afraid, one
must establish each threshold twice, once in the absence
of the targets and once in their presence, because each
method has its advantages and disadvantages (e.g., Dark,
1988; Dark & Benson, 1991; Merikle & Reingold, 1990;
Reingold & Merikle, 1988).

In Defense of the Single-Process 
Conscious Perception Model

Alternative explanations. At the time of Adams’s
(1957) assessment of the first round of research on un-
conscious perception, the only effect that was reliably es-
tablished was the discrepancy between participants’ above
chance performance in forced-choice discrimination and
their total lack of confidence in their judgments in simple
psychophysical tasks. Adams noted that there had been no
attempt to manipulate the discrepancy between confi-
dence judgments and performance. We are now in a bet-
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ter position, because Kunimoto et al. (2001, Experiment 1)
and Haase and Fisk (2001, Experiment 1) have shown that
confidence predicts accuracy in forced-choice identifica-
tion judgments. Kunimoto et al. (Experiments 2–4) have
also shown that the difference in favor of the objective
threshold over the subjective threshold becomes very
small (2–4 msec) when participants discriminate among
stimuli and indicate their confidence on each trial, pro-
vided that both thresholds are measured in a way that
eliminates decisional biases.

Another important discrepancy is that between exclu-
sion failure and exclusion success in the exclusion task
used either alone (Merikle & Joordens, 1997; Merikle et al.,
1995) or in conjunction with the inclusion task (Debner &
Jacoby, 1994; Visser & Merikle, 1999). Visser and Meri-
kle’s finding that incentives increase participants’ perfor-
mance in the exclusion task but not in the inclusion task
seriously undermines the interpretation of the discrepancy
as evidence for unconscious perception, especially be-
cause Snodgrass (2002; see also Haase & Fisk, 2001, Ex-
periment 2) is probably right in interpreting exclusion fail-
ure as a criterion artifact in a signal detection theory
(SDT) framework. Given that working under the exclu-
sion instruction is difficult (see Block, 2001), we think that
it is not sufficient to simply ask participants to complete
the stems according to each instruction, but that they
should also be asked to rate their confidence in their re-
sponse on each trial. It may well be the case that the dif-
ference in completion performance would not subsist at
equal levels of confidence ratings under the inclusion and
exclusion instructions.

Adams (1957) also pointed out that alternative expla-
nations of the replicable effects are possible. One impor-
tant source of alternative interpretation is SDT (Goldia-
mond, 1958). Macmillan (1986) clearly stated how the
subliminal perception issue should be translated into SDT
concepts. If, instead of using the d′ � 0 detection crite-
rion, one uses what Macmillan called an empirical thresh-
old, which corresponds to participants’ subjective placing
of a criterion at some positive value of d′ below and above
which they make negative and positive detection responses,
respectively, then, finding above chance recognition/
identification below this criterion would not constitute ev-
idence for unconscious perception. Similarly, Björkman,
Juslin, and Winman (1993) refuse to interpret the dis-
crepancy between participants’ underconfidence in their
performance and their actual forced-choice performance
in psychophysical tasks as evidence for unconscious per-
ception. In providing a theoretical framework for how de-
cisions are made under uncertainty in experimental and
practical diagnostic tasks (see Swets, 1996), SDT almost
naturally predicts that some performance discrepancy
could occur under slightly different task instructions. If
so, what is usually called implicit or unconscious percep-
tion does not refer to a separate state of the processing sys-
tem but simply denotes perception under high uncertainty.

The single-process conscious perception model is suf-
ficient to explain replicable effects that are puzzling at

first sight. One example is that there is no need to postu-
late a center–surround attentional process taking place in
semantic memory to account for the reversal in the se-
mantic priming effect (faster responses in unrelated than
in related trials) when participants make a semantic simi-
larity judgment on masked primes in a preliminary task
(Carr & Dagenbach, 1990; Dagenbach et al.,1989). Kahan
(2000) accounts for this effect by a retrospective prime
clarification process stemming from participants’ delib-
erate attempt to extract the meaning of the masked word,
with this strategy itself being promoted by the preliminary
task. Another example is that it is not necessary to postu-
late a powerful unconscious that can make affective pref-
erence judgments on stimuli that cannot be recognized
(Zajonc, 1980). This effect can simply result from apply-
ing a more effective nonanalytic strategy in preference
judgments, and a less effective analytic strategy in recog-
nition judgments (Whittlesea & Price, 2001). This alterna-
tive interpretation can be readily applied to the data of
Snodgrass and Shevrin (2002; see also Snodgrass et al.,
1993; Van Selst & Merikle, 1993) showing an interaction
between participants’ preference for the “pop” nonana-
lytic strategy or the “look” analytic strategy and the actual
strategy they had to use. This interaction showed that per-
formance was below chance in the nonpreferred strategy
and above chance in the preferred one, even though over-
all performance was at chance. Finally, our own work sup-
ports the idea that congruency effects are caused by con-
flicts and synergies between conscious mental contents
(Duscherer et al., 2004; Holender, 1992; Holender &
Duscherer, 2003), and that such is also the case for nega-
tive semantic priming effects (Duscherer & Holender,
2002, 2003).

The need for a paradigm shift. There is a major change
in the metatheoretical framework underlying our present
discussion relative to the framework adopted by the first
author in his previous appraisal of unconscious percep-
tion. Holender (1986a, 1986b, 1987) was not questioning
the conventional information processing framework used
by Marcel (1983b) for rationalizing unconscious percep-
tion, nor the similar formulation of Fodor (1983, 1985) in
his functional taxonomy of cognitive mechanisms. Thus,
although the possible existence of unconscious, modular
semantic processing was not questioned, there were doubts
about whether the result of such processing, referred to as
“semantic activation,” would not generate conscious men-
tal contents involving the identity and the meaning of the
stimulus, referred to as “conscious identification.” There
were also doubts about whether the usual priming and
Stroop-like tasks really tap into the modular input sys-
tems, instead of into nonmodular decisional processes
(Holender, 1990, 1992). 

The choice of the terms activation and identification
was not optimal, because activation is too laden theoreti-
cally. A more descriptive term such as access would prob-
ably have been preferable. Paap (1986) criticized Holen-
der’s (1986b) imprecise use of the term identification,
which sometimes even implied discrimination. This being
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granted, the main purpose of the formulation opposing se-
mantic activation to conscious identification was to avoid
making a contrast between “unconscious” and “conscious”
perception in terms of mental content, not in terms of men-
tal processes. This reluctance to attribute perceptual contents
to the processing system is now reinforced by our adop-
tion of a metatheoretical framework inspired by Searle’s
(1990, 1992) criticisms of cognitive science. In this frame-
work, a percept is a conscious mental content that a per-
son has, not an unconscious mental representation.

The problem we are facing is that neither the functional
distinction between modular and central cognitive mech-
anisms proposed by Fodor (1983, 1985) nor the more
fleshed out version proposed by Dehaene, Kerszberg, and
Changeux (1998; Dehaene & Naccache, 2001) has much
to say about consciousness, intentionality, or meaning.
Similarly, in evaluating the relative merits of two major
computational approaches to cognition—connectionism
and ACT-R—on 12 criteria, Anderson and Lebiere (2003)
almost completely eschew these problems. Of course, the
point is not to blame anybody for the current state of our
knowledge about the relation between the brain and the
mind. However, the interest of Searle’s (1990, 1992) ap-
proach to cognitive science is that it rests on a logical
analysis of the relation between intentionality and con-
sciousness (Searle, 1983) that is lacking elsewhere. There
is no room to develop this point of view here; suffice it to
say that it implies that the single-process conscious per-
ception model is sufficient to explain all the cognitive
phenomena. Of course, it is possible to come to the same
conclusion from different directions, as is evident from
the fact that an increasing number of researchers are actu-
ally defending similar points of view without endorsing
or even mentioning Searle’s stance (e.g., Dulany, 1997;
Perruchet & Vinter, 2002; Uttal, 1998, 2000, 2001).

Concluding Comments
In our evaluation of Snodgrass et al.’s (2004) proposal

and in our rejection of the dual-process models in general,
we have been dealing only with priming tasks based on
the meaning of the unconscious primes and with Stroop
and Stroop-like tasks based on the identity and the mean-
ing of the unconscious distractors, which elicit congruency
effects. This has enabled us to discuss most of the evidence
for unconscious perception quoted by Snodgrass et al.
There are other examples of congruency effects, which are
based on physical attributes of a limited set of only two
stimuli, that we have not discussed here, because we 
believe that they require a treatment separate from that of
the studies based on the denotative and connotative mean-
ings of the stimuli. Some of this work is based on meta-
contrast masking (e.g., Ansorge, Klotz, & Neumann,
1998; Jaskowski, Van der Lubbe, Schlotterbeck, & Verleger,
2002; Klotz & Neumann, 1999; Klotz & Wolff, 1995;
Leuthold & Kopp, 1998; Neumann & Klotz, 1994; Vor-
berg, Mattler, Heinecke, Schmidt, & Schwarzbach, 2003);
other work is based on backward masking (e.g., Eimer &
Schlaghecken, 1998, 2001, 2002; Klapp & Hinkley, 2002;
Schlaghecken & Eimer, 1997, 2002).

The neuropsychological evidence should also be ana-
lyzed separately. In the meantime, one should be cautious
about unwarranted generalizations. For example, Jack and
Shallice (2001, p. 163) found it “unlikely that there will be
yet another collapse of confidence in the hypothesis of
perception without awareness, in part because of the in-
fluential contribution of neuropsychological evidence.”
Note, however, that in their analysis of unilateral neglect
and extinction, Driver and Vuilleumier (2001) contrast
this deficit due to lesions in the right parietal lobe, while
the primary sensory areas are intact, with blindsight, in
which the primary sensory areas are damaged. If we were
pretending that after a second lesion damaging the pri-
mary sensory areas, a patient already suffering from uni-
lateral neglect would still present the typical pattern of ex-
tinction he/she had before, either the neuropsychological
community would not believe us, or it would provide an
anatomical explanation in terms of preserved pathways.
We are waiting for an alternative explanation of uncon-
scious perception under severe masking once Marcel’s
(1983b) explanation based on the distinction between pe-
ripheral and central masking is lost.
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NOTES

1. In the present paper, we are concerned exclusively with situations
in which the target and the mask spatially overlap, thus disregarding
metacontrast, in which the contours of the backward mask are adjacent
to those of the target.

2. Strictly speaking, a classic visual subliminal effect not attributable
to masking could be observed only by manipulating either the duration
or the intensity (or both) of a stimulus presented between completely
dark pre- and postexposure fields. Peripheral masking by light would
contribute to the effect as soon as the preexposure field or the postexpo-
sure field has nonzero luminances.

3. This statement is meaningful only in the context of theories that at-
tribute at least part of the “priming” effect to some form of a spreading
activation process elicited by the prime and taking place in lexico-

semantic memory. In a retrieval theory such as that of Whittlesea and Ja-
coby (1990), the notion of “priming” effect is a misnomer.

4. Both Greenwald et al.’s (1995, p. 39) interpretation of negative d ′ and
the correction for measurement error (see Klauer & Greenwald, 2000) rest
on the assumption that negative values of d ′ are due to measurement error.
However, it is unlikely that values of d ′ as large as –1.0 represent mea-
surement error. Otherwise, there is no reason not to consider positive val-
ues of d ′ as large as �1.0 as reflecting measurement error as well. At least
the largest values of the negative d ′ should represent incorrect discrimi-
native responding (see Haase & Fisk, 2004). Thus, it is far from clear that
the pattern of results observed in Figure 4 and in the right panel of Figure 6
in Snodgrass et al. (2004) could be interpreted in the same way as one can
interpret the nonmonotonic relation between priming and SOA length in
Dagenbach, Carr, and Wilhelmsen’s (1989) study.

5. It must be realized that for the subset of participants showing the
correct threshold ordering in Experiment 1 of Dagenbach et al. (1989,
Table 2), the detection SOA was only 2.4 and 6.1 msec shorter than the
corresponding identification thresholds.

6. For example, detecting the presence of a stimulus sandwiched be-
tween a forward and a backward mask, which is itself immediately fol-
lowed by a visible target stimulus, as in Dehaene, Naccache, et al.’s (1998)
experiment, might well be as difficult or even more difficult than re-
solving confusable stimulus cues of uncertain origin (i.e., mask features
vs. prime features) through a retroactive clarification process based on
the target.
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