THE BEHAVIORAL AND BRAIN SCIENCES (1986) 9, 1-66

Printed in the United States of America

Semantic activation without
conscious identification in dichotic
listening, parafoveal vision, and
visual masking: A survey and

appraisal

Danle! Holender

Laboratoire de Psychologie expérnmeniale, Université Libre de Bruxefles,
B 1050 Bruxelfes, Belgium

Abstract: When the stored representation of the meaning of a stimulus is accessed through the processing of a sensory input it is
maintained in an activated state for a certain amount of time that allows for further processing. This semantic activation is generally
accompanied by conscious identification, which can be demonstrated by the ability of a person to perform discriminations on the basis
of the meaning of the stimulus. The idea that a sensory input can give rise to semantic activation without concomitant conscious
identification was the central thesis of the controversial research in subliminal perception. Recently, new claims for the existence of
such phenomena have arisen from studies in dichotic listening, parafoveal vision, and visual pattern masking. Because of the
fundamental role played by these types of experiments in cognitive psychology, the new assertions have raised widespread interest.

The purpose of this paper is to show that this enthusiasms may be premature. Analysis of the three new lines of evidence for
semantic activation without conscious identification leads to the following conclusions. (1) Dichotic listening cannot provide the
conditions needed to demonstrate the phenomenon. These conditions are better fulfilled in parafoveal vision and are realized ideally
in pattern masking. (2) Evidence for the phenomenon is very scanty for parafoveal vision, but several tentative demaonstrations have
been reported for pattern masking. It can be shown, however, that none of these studies has included the requisite controls to ensure
that semantic activation was not accompanied by conscious identification of the stimulus at the time of presentation. (3} On the basis of
current evidence it is most likely that these stimuli were indecd consciously identified.
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This paper will be concerned mainly with simple tasks in
which the stimuli are isolated spoken or written words
{and occasionally pictures of single objects). It is assumed
that when such stimuli are recognized meaning represen-
tations stored in semantic memory have been accessed
through the processing of the sensory inputs. Once ac-
cessed, these representations are maintained in an acti-
vated state for a certain amount of time, a condition that
will henceforth be referred to as semantic activation.
Semantic activation is often accompanied by a subjec-
tive experience, an awareness of the existence of a stim-
ulus and of having recognized it; that is, the stimulus is
consciously identified. Conscious identification can be
indicated by overt behavior, for example, by naming the
stimulus, diseriminating it as familiar, categorizing i,
pointing to a matching object, and so on. Any voluntary
“ discriminative response that can be elicited on the basis of
the meaning of a stimulus will be considered direct
evidence of semantic activation. Indirect evidence of se-
mantic activation may also be obtainable in the form of
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various kinds of influence (bias, facilitation, interference)
that the processing of one stimulus can exert on the proces-
sing of another stimulus to which it is in some way related.

A prototype experiment illustrating all the basic con-
cepts in this paper is provided by the well-documented
semantic priming effect in the “lexical-decision task”
{Meyer & Schvaneveldt 1971). This task consists of
judging whether or not a visual string of letters is a word.
In one version, two strings were successively presented,
each requiring a speeded lexical decision (Meyer,
Schvaneveldt & Ruddy 1975). The decision that the
second string was a word was made more quickly if the
first string was a word that was semantically associated
with it rather than an unrelated word or a nonword. This
semantic priming effect constitutes indirect evidence of
semantic activation of the first word. In this particular
experiment there was also direct evidence of semantic
activation and thereby of conscious identification of that
word since subjects also made a lexical decision in
response to the first string.
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Marcel (1978; 1983a; Marcel & Patterson 1978)
obtained basically the same result using the same task
(except that no response was required to the first letter
string). An unexpected finding was that the semantic
priming effect would also show up when a very brief
presentation of the priming word was immediately
masked by another visual stimulus ~ a pattern mask —
preventing not only conscious identification of the prime
but even detection of its presence. This constitutes a
canonical example of semantic activation without con-
scious identification (henceforth SA/CI), which is opera-
tionally defined as positive indirect evidence of activation
(the semantic priming ellect) together with negative di-
rect evidence of identification (inability to make a volun-
tary discriminative response to the prime}.

The concept of semantic activation is now pervasive in
cognitive psychology (e.g., Anderson 1983; Collins &
Loftus 1975; Keele 1973; Morton 1969; Neely, 1977;
Posner & Snyder 1975a). The example above illustrates
two of its properties. First, activation of the meaning of
one particular word spreads to semantically related
words. Second, activation is maintained for a certain
period of time after stimulation. A further property is that
the amount of activation is generally assumed to vary
continuously bebween zero and some maximum. This
property is sometimes invoked as an a posteriori
rationalization of the intuitively unexpected semantic
priming effect in the absence of conscious identification of
the prime. One need only assume that the level of
activation required to achieve priming is lower than that
required for conscious identification.

There have, of course, long been claims of dissociabi-
lity between the availability of the information to the
processing system and its availability to conscious
awareness. This has been the central thesis of the
research on subliminal perception and perceptual de-
fense (for reviews see Dixon 1971; 1981; Erdelyi 1974,
Shevrin & Dickinman 1980), From the outset, conventional
wisdom in cognitive psychology has been very reluctant
to acknowledge these lines of inquiry and to integrate
them into current information-processing conceptions.
Part of the skepticism was based on methodological flaws
in carly attempts to demonstrate the existence of sub-
liminal perception (Eriksen 1960; Neisser 1967). Another
reason for the continuing skepticism about subliminal
phenomena may have been the absence of a theoretical
framework; however, various recent attempts to account
for perceptual defense/vigilance (Erdelyi 1974) or sub-
liminal perception (Dixon 1971; Shevrin & Dickman
1980) with modern theovies of attention have not exerted
much influence on mainstream cognitive psychology. For
a more general renewal of interest in SA/CI to arise, it
appears that new findings had to be generated from the
very same experimental paradigms currently used in
information-processing research.

A first series of studies that did give rise to such a
rencwed interest was published in the early seventies
{e.g., Corteen & Wood 1972; Lackner & Garrett 1972;
Lewis 1970; Smith & Groen 1974). These studies were
concerned with the fate of the semantic content of irrele-
vant words included in unattended messages presented
to one ear while subjects were attending to different
messages presented to the other ear — a condition
referred to as dichotic listening. These studies showed
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that the meaning of unattended words (which the subjects
were presumably unable to identify consciously) was
nevertheless processed since it alfected performance on
the attended message.

Dichotic listening tasks have played an important role
in the development of madern theories of selective atten-
tion. These theories differ regarding where in the time
course of the processing of concurrent stimuli selection is
supposed to occur. Early-selection theories hypothesize
that only simple physical characteristics of the unat-
tended stimuli {e.g., intensity, pitch, or spatial position) |
are processed before input selection accurs (e.g., Broad-
bent 1958). Late-selection theories hypothesize that the
meaning of the unattended stimuli is also accessed prior
to selection {e.g., Carr & Bacharach 1976; Deutsch &
Deutsch 1963; Duncan 1980). Evidence for SA/CI with
unattended words has sometimes been interpreted as
supporting (Posner 1978; 1982; Posner & Snyder 1975a)
or being compatible with late-selection theories (Duncan
1980). In the same vein, but less influential, was a series
of studies showing that the meaning of unattended,
not consciously identified, parafoveally presented words
can affect the processing of foveally presented attended
words (e.g., Bradshaw 1974; Underwood 1976; Willows
& MacKinnon 1973).

The strongest impetus for the new concern with the
phenomenon of SA/CI, however, was undoubtedly the
demonstration of semantic priming from undetectable
masked words (Marcel 1978; 1980; 1983a; Marcel &
Patterson 1978) and related demonstrations by Allport
(1977). These findings have been enthusiastically wel-
comed by many information-processing psychologists for
several reasons. There is now a large body of research
devoted to understanding the semantic priming effect. As
outlined earlier, the activation of the representation of
the meaning of the prime is supposed to spread to
representations of the meanings of related words. This
process is considered to be completely automatic, that is,
unavoidable and not under the voluntary control of the
subject. There is a second component of priming,
however, that is under voluntary control; the subject may
deliberately activate the meaning representations of
some words because he expects them to be presented.
Any semantic priming effect with consciously identifiable
primes is supposed to reflect a mixture of these two
components (e.g., Neely 1977; Posner & Snyder 1975a;
1975b). Unconscious priming therefore offers a means of
studying the hypothesized automatie activation compo-
nent of semantic priming isolated from confounding fac-
tors such as expectancies elicited by the priming word.
Priming effects under severe pattern-masking condi-
tions, if they are reliable and validly interpreted, should
have far-reaching implications for the comprehension of
the visual masking phenomenon (sce Section 4) and, at a
broader level, for ouy understanding of the relationships .
bebtween conscious and unconscious mental representa-
tions (e.g., Marcel 1983b).

Ifit is true that we were once biased against accepting
putative demonstrations of SA/CI because we lacked an
adequate theorctical framework to account for such a
possibility, we are now in the opposite situation, The-
oretical construets such as semantic activation or late-
selection models of attention make the existence of the
phenomenon plausible. As a matter of fact, the concept of




unconscious priming has been promptly integrated into
current conceptions of information processing by some
authors (e.g., Allport 1980; Henderson 1982). Dixon,
who has already gathered and reviewed evidence for the
existence of subliminal perception from ecight different
bodies of research (Dixon 1971), has recently
incorporated new evidence from pattern masking, para-
foveal vision, and dichotic listening into an updated
version of his book (Dixon 1981). It is myy opinion that the
pendulum has now swung too far in the direction of
uncritical acceptance of the idea of SA/CI. Because of our
- new theoretical presuppositions we are now in danger of
acknowledging as evidence for this hypothesis results that
should be considered inconclusive on methodological
- grounds.

My contention is that most, if not all, claims for SA/CI
in dichotic listening, parafoveal vision, and visual mask-
ing are in reality based on the failure of these experimen-
tal methods to reveal whether or not the meaning of the
critical stimulus was available to consciousness at the time
of presentation.

This paper will attempt to provide the reader with the
arguments supporting this contention. Claims to demon-
strate the SA/CI phenomenon will be evaluated at two
levels. The first level is the more stringent one, involving
an assessment of the extent to which the data satisfy a
criterion specifying necessary and suflicient conditions
for the existence of SA/CI (see Section 1). This amounts to
asking whether, within the three bodies of research to be
reviewed, a positive answer can be given to three ques-
tions: (1) Do existing experimental paradigms provide the
requisite methodological conditions for meeting the cri-
terion? (2) If they do, are there in fact data satisfying the
criterion? (3) If existing data ave equivocal, can meth-
odological improvements be proposed? It will soon be-
come apparent that few experiments are designed so as to
yield a positive answer to question 1. This appears to
leave two alternatives, One is to discard ambiguous data
from the outset and to deal only with the handful of
remaining results; however, there are some good reasons
for not adopting this overexacting alternative. In the
current early stage of development of cognitive psychol-
ogy, it would be unproductive to adhere exclusively to
very stringent criteria. Moreover, this rigor would not
convince those who are ready to rely on less stringent
criteria, A more fruitful alternative would be to assess the
extent to which the equivocal results are compatible with
what is already known in the field. This alternative is
especially advisable because although dichotic listening,
parafoveal vision, and visual masking have been exten-
sively investigated, few studies have directly addressed
the issue of SA/CI per se.

This paper is divided into five sections. Section 1 states
the criteria for establishing the phenomenon of SA/CI.
Sections 2, 3, and 4 survey and assess the data relevant to
the issue in dichotic listening, parafoveal vision, and
visual masking, respectively. Section 5 summarizes the

main conclusions.

1. Establishing the phenomenon and
methodological Issues

Dixon (1971, p. 18) has proposed three criteria for estab-
lishing subliminal perception. Slightly modified in order
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to address the specific questions discussed in this paper,
these criteria are (1) positive indirect evidence of seman-
tic activation together with negative direct evidence of
stimulus identification at the time of presentation; (2)
positive indirect evidence of semantic activation together
with inability to report the semantic content of the stim-
ulus retrospectively; and (3) positive indirect evidence of
semantic activation that is qualitatively different from
what would be observed with conscious identification,
assuming criterion 1 was met,

These criteria are neither equally powerful nor equally
compelling. Two points should be discussed. One con-
cerns the difference between criteria 1 and 2; the other
makes criterion 3 explicit.

With respect to direct evidence of conscious identifica-
tion, eriteria 1 and 2 contrast the ability to identify some
critical stimulus immediately at presentation with the
ability to do so after a certain delay. Criterion 2 is often
the only one available, especially in the dichotic listening
studies that have been taken as evidence for SA/CL. In
these cases, the critical stimulus is embedded in a long
sequence of items, and then at the end of a trial {(or even
after a series of trials) subjects are asked whether or not
they noticed something. Criterion 2 is therefore very
weak, because when subjects fail to report a critical
stimulus it is impossible to ascertain whether this is
because of unavailability at the time of presentation or
because of forgetting during the retention interval. One
could argue that criterion 1 suffers from the same draw-
back, since a response to a stimulus never occurs in-
stantaneously at presentation, and presumably our con-
scious awareness of the world is always the awareness of
some recent past rather than that of the very precise
current instant, None of this seems particularly disputa-
ble, and hence I can think of no way to distinguish
between complete absence of conscious identification
and conscious identification followed by such quick for-
getting that no response can be elicited by the stimulus.
At present we can hardly go beyond an operational
definition that equates conscious identification with the
ability to respond discriminatively to a stimulus at the
time of presentation and, by default, to define the ab-
sence of conscious identification as the lack of this ability.

Semantic priming in a lexical-decision task will now be
used again to specify criterion 3. Assume that there is a
baseline condition in which a target stimulus requiring a
lexical decision is presented alone and a priming condi-
tion in which the priming stimuli are semantically related
or unrelated to the target; several qualitatively different
patterns of results could then emerge, of which the
following three are theoretically meaningful: (1) both a
facilitative effect from related primes and a detrimental
effect from unrelated primes; (2) only a facilitative effect
from related primes and no effect from unrelated ones; (3)
only a detrimental effect from unrelated primes and no
eflect from related ones. From qualitatively different
experimental effects one generally infers distinet under-
lying processes. Assuming that qualitatively different
effects are indeed observed in conditions supposed to
lead to semantic activation with and without conscious
identification, this fact does not in itself constitute evi-
dence for SA/CI in one of the conditions because
qualitatively different effects can be observed in the
processing of consciously identifiable stimuli. For in-
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stance, Neely (1977) and Posner and Synder (1975a;
1975b) contrasted conditions in which either the first or
the second pattern of priming effects just described was
observed, but in none of their conditions was the identity
of the primes unavailable for self-report. It follows that
Dixon’s criterion 3 should be considered a powerful but
incidental corollary to criterion 1.

It follows that criterion 1 is the only essential one, to be
taken as the necessary and sufficient condition for the
existence of SA/CI. One of the central issues to be
addressed in this paper concerns how criterion 1 can be
implemented. It is clear that no special difficulty will be
associated with gathering indirect evidence of semantic
activation. As already pointed out, one can rely on all
kinds of priming and associated methods to achieve this
goal. The fundamental methodological problems pertain
to establishing and controlling conditions that effectively
prevent conscious identification of the eritical stimutus at
the time of presentation. A description of each of the
three experimental paradigms according to the distine-
tion proposed by Norman and Bobrow (1975; 1976) be-
tween data-limited and resource-limited processes offers
a perspicuous way to characterize much of the meth-
odological issue.

1.1. Data-limited and resource-limited processing

According to Norman and Bobrow, task performance
depends on the quality of the data (e.g., the sensory
quality of the input, the quality of the memory traces) that
are processed and on the quantity of processing resources
(e.g., processing effort, memory capacity) allocated to the
processing operations. Resources are always limited, so if
several tasks are performed concurrently, they must
share the resources available. Norman and Bobrow intro-
duce the further notion of the performance-resource
function. Two regions can be distinguished in such a
function. In one, performance improves as more re-
sources are invested in the task. In this case performance
(or processing) is said to be resource-limited. In the other
region of the function, performance has reached its max-
imum and can no lenger be improved by the allocation of
more resources. In this case performance (or processing)
is said to be data-limited. It is important to note that
performance in the data-limited portion of the perfor-
mance-resource function can reach any level, including
perfect accuracy. (These concepts have been further
developed by Navon and Gopher, 1979; see also Wick-
ens, 1984a, for a very clear exposition.) Although doubts
about its heuristic value have recently been raised by
Navon (1984), this dichotomy still provides us with a
convenient way to characterize the tasks to be analyzed in
the rest of this paper.

It will be argued that in a dichetic listening task,
performance on both messages is resource-limited. In
parafoveal vision performance is basically data-limited
and possibly resource-limited in certain circumstances.
In visual masking, performance is data-limited. Since
voluntary control of attention is a way of varying how
much of one’s resources one allocates to each of the
concurrent tasks, the main methodological problems in
dichotic listening (and to a lesser extent to parafoveal
vision) are accordingly the following: (1) to determine
whether focusing attention on the relevant stimuli is
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enough to prevent the semantic content of the irrelevant
stimuli from being analyzed, and (2) to ensure that no
redistribution of attention can oceur during the task. In
visual masking, the main difficulty is to ensure that the
mask is efficient enough to prevent conscious identifica-
tion, which is a typical problem of threshold determina-
tion.

One final distinction among the paradigms is worth
mentioning. Although all three are assumed to prevent
conscious identification of the meaning of the eritical
stimuli, they differ in the amount of nonsemantic infor-
mation of which subjects are aware. In both dichotic ’
listening and parafoveal vision, it is clear that subjects
always know that concurrent irrelevant stimuli are being
presented; moreover, subjects are able to identify some ~
of their physical characteristics, such as intensity, pitch,
color, size, and global shape. This is also the case for some
visual properties under the less severe pattern-masking
conditions. However, under the more stringent masking
conditions, even the detection of whether or not some-
thing is presented before the mask can be prevented.

2. Dichotic listening

2.1, General features and findings

At any given moment, the number of events that occur
simultancously is too great to permit conscious analysis of
each of them. It is possible, however, to attend selec-
tively to one of the events, thereby becoming conscious of
its meaning. From a theoretical point of view, the two
most important questions are: What is the mechanism of
selection and to what extent is the nonselected informa-
tion processed? With competing auditory messages, it
has been clearly shown that the subjective case and
objective efficiency of selecting one of the messages are
directly related to the degree of physical difference be-
tween them. Furthermore, selection, although necessi-
tated by resource limitation, is in itself a resource-
demanding process (Johnston 1978; Johnston & Heinz
1978; 1979; Kahneman 1973). Spatial separation be-
tween the concurrent messages is certainly the most
effective physical cue for attentional selection (Kahne-
man 1973). This is one of the reasons for the extensive
use of dichotic presentation, which represents the most
extreme form of spatial separation between auditory
messages. It is achieved by the use of headphones that
transmit one message to one ear only while a different
message is simultaneously conveyed exclusively to the
other ear. Each ear is thus used as a different channel of
communication,

Two types of task have been studied: monitoring and
shadowing. In monitoring tasks, subjects have to detect
targets or recall items presented in one or both channels.
Monitoring can be performed under a divided-attention
condition, in which attention has to be paid to each
message, or in a focused-attention condition. In the latter
case full attention has to be paid to the relevant message
occurring in the primary channel while the irrelevant
message presented in the secondary channel has to be
ignored. The shadowing task was devised by Cherry
(1953). It consists of repeating a message word for word
while listening to it. With competing messages, selective
shadowing of one of them cannot be performed without



paying considerable attention to it; shadowing is hence a
means of inducing focused attention in dichotic listening,

The results of Moray and O’'Brien (1967) are represen-
tative of performance in a dichaotic listening task. Subjects
monitored monaural or dichotic lists of digits to detect
occasional presentations of letters. Performance in the
monaural condition was better than overall performance
in the divided- and focused-attention conditions, which
did not differ. There was therefore what has been called
by Navon and Gopher (1979) a “concurrent cost,” which
means that not all available resources can be voluntarily
allocated to the processing of each message. Perfor-
mance with the relevant message was relatively better
and performance with the irrelevant message was rela-
tively worse in the focused-attention condition than per-
formance with cither message in the divided-attention
condition. Hence, subjects can voluntarily trade off
some resources between channels, which implies that
performance with each message is resource-limited in
dichotic listening,

Is there evidence for SA/CI of irrelevant stimuli in
selective listening to one of two dichotic messages? For
reasons that will soon become evident, criterion 1 cannot
be implemented in this paradigm. It is possible, howev-
er, to draw some conclusions by contrasting studies in
which direct and indirect evidence for semantic activa-
tion has been collected independently.

The initial research of Cherry (1953) showed that sub-
jects were aware only of physical aspects of the irrelevant
message but not of its semantic content; language changes
orreversed speech, for example, went unnoticed, accord-
ing to subjects’ reports after the experiment. Subsequent
studies, however, indicated that the meaning of some
stimuli presented in the irrelevant channel sometimes
reaches consciousness. In an experiment by Moray (1959)
instructions presented in the secondary channel were
reported on 51% of the trials on which they were pre-
ceded by the subject’s own name compared to 11% when
the name of the subject was not mentioned. Treisman
(1960) showed that on some occasions (6% of the trials)
subjects were unable to avoid following the logical con-
tinuation of a story for a few words after each message was
suddenly switched from one channel to the other. In a
task in which the relevant and the irrelevant messages
were identical but delayed in time, Treisman (1964)
observed that subjects spontaneously noticed the
sameness of the hvo messages when the delay was not too
long (namely, a lag of one or two seconds) and the
irrelevant message came first, even when it was a French
translation of the relevant one. This evidence of access to
the meaning of the irrelevant message eame from inci-
dental observations in situations in which subjects were
asked to pay full attention to the relevant message and did
not expect to be tested on the irrelevant one. There is
therefore no a priori reason to expect voluntary shifts of
attention toward the irrelevant message to oceur; hence
(provided attentional focusing ean be consistently main-
tained) these data might well reflect semantic activation
without attention.

At the other extreme, two studies showing substantial
semantic analysis of the irvelevant message almost cer-
tainly reflect shifts of attention. Mowbray (1964} asked his
subjects to shadow sequences of 50 words while attempt-
ing to remember a set of 1, 2, or 3 words presented in the
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secondary channel at various points during the trials.
Shadowing of the relevant message bad to be performed
during the entire sequence, followed by recall of the set of
words. Percentages of word recall ranged from 35% to
75% depending on the number of words in the set and on
the duration of the interval between presentation and
recall. However, the presentation of a word in the sec-
ondary chanuel, whether reported or not, was accom-
panied by a dramatic decrease in shadowing perfor-
mance, indicating a shift of attention from one channel to
the other. This is not surprising, because attention was
attracted by the sudden presentation of the set of words in
an otherwise silent secondary channel. Hence, the fair
amount of semantic analysis of the secondary channel
cannot be considered as occurring without attention. A
similar conclusion applies to the data of Norman (1969),
who also showed memory and shadowing decrements
when items were diserelely presented in the secondary
channel.

Less casily interpretable are the results of a series of
studies showing various amounts of semantic processing
of the secondary channel that cannot be attributed to
sudden shifts of attention induced by salient physical
characteristics of irrelevant items. In the experiments of
Treisman and Geffen (1967; 1968) targets appeared in
both the primary and the secondary channels and sub-
jects had to signal their detection by immediately tapping
a ruler without ceasing to shadow efficiently. The detec-
tion rate for targets in the primary channel was 87% in the
1967 report and 91% in the 1968 report. The detection
rate for targets in the secondary channel was only 8% in
the first experiment and somewhat higher, 23%, in the
second. In a further study in which subjects were re-
quired to stop shadowing as soon as they detected a
target, Treisman and Riley (1969) found a still higher
proportion of detections of targets in the secondary chan-
nel, 39%, compared with 70% (raw results, uncorrected
for guessing) on the shadowed channel. In a similar
condition Underwood and Moray (1971) reported 10%
and 70% target detection in the irrelevant and relevant
channels, respectively (pooled resuits of Experiments I1
and IIa in the no-noise condition). Still better perfor-
mance is observed when the content of the primary
channe] need not be shadowed but only has to be
monitored. Bookbinder and Osman (1979) reported 83%
and 37% target detection in the primary and secondary
channels, respectively. The corresponding results were
90% and 48% in the study of Underwood and Moray
(1971), to be compared with the 70% and 10% just
described for shadowing. Dennis (1977) also compared
the detection rates for targets in the irrelevant message
while subjects shadowed (36% detection) or monitored
(57% detection) the relevant message. In the same vein, it
has been shown that recall of the last item in the second-
ary channel (Peterson & Kroener 1964} or of the last item
preceding a signal to stop shadowing (Glucksberg &
Cowen 1970; Klapp & Lee 1974) ranged from 25% to
50%, which is quite similar to the detection levels in the
experiments just reviewed. Recall performance rapidly
declines for items presented carlier in the secondary
message except in one case, There were considerably
more recalls at points following unpredictable changes in
the topic of the secondary message than at points without
such changes (Yates & Thul 1979). This result held
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whether or not the new topic was related to the subject
matter of the primary message.

One possible explanation for the semantic processing of
the content of the secondary channel is that irrelevant
items were in fact attended because subjects sometimes
shift attention to sample the irrelevant message, or sim-
ply because they sometimes fail to maintain attentional
focus. If this were the case, shadowing performance,
which is itself resource-limited, should drop just before
the appearance of reported irrelevant targets. Treisman
and Geffen (1967; 1968) showed that this does not occur.
In these experiments, an overall shadowing-error rate of
close to 10% was observed. Shadowing errors were much
more frequent (20% to 40%}) within a range of three words
before and five words after a target that was responded to,
whereas targets that were not responded to did not exert
any detrimental effect on performance. All these ervors
can be explained in terms of a conflict between the
shadowing and the detection responses (including those
related to the three words before a target, because the
shadowing response always lags by about one second,
which corresponds to two or three words). However,
shadowing errors for words occurring in positions six to
three before a target were not more frequent than any-
where else in the sequence, which clearly eliminates the
possibility that momentary shifts of attention could ac-
count for target detection. The main point of interest lies
in the fact that attention can be diverted from the primary
channel even by events that have not been responded to.
Dennis {(1977) confirmed the analysis of Treisman and
Geffen (1967; 1968) except that he observed concomitant
impairments of shadowing performance with both targets
that were and were not responded to, and Yates and Thul
(1979) reported an impairment of shadowing contingent
on topic changes in the irrelevant channel, which the
subjects were not requested to report.

Three main conclusions can be drawn from the data
reviewed so far. (1) Monitoring seems less resource-
demanding than shadowing, releasing more resources for
the processing of the irrelevant message (see also
Kahneman 1970; 1973; 1975). (2) A salient physical event
presented in the secondary channel can divert attention
from the main task. (3) Semantic activation of irrelevant
stimuli can divert attention in much the same way as
attention-drawing physical events can. In all these condi-
tions, semantic activation is often accompanied by con-
scious identification, as demonstrated by overt target
detection or recall.

One question that cannot be answered on the basis of
existing results is whether or not semantic analysis of the
irrelevant message requires any attentional resource.
The reason is that subjects are basically engaged in dual
tasks in which they have to give a higher priority to one
task than to the other, The high-priority task for which a
high level of performance is required consists of shadow-
ing or monitoring the relevant message. The low-priority
task, which cannot be neglected completely, is detecting
targets in the irvelevant message or recalling some mate-
rial presented in it. Since both tasks are resource-limited,
each performance depends on the particular trade-oft
between the quantity of resources allocated to each task.
It is unlikely that no resources at all are allocated to the
low-priority task. The only way to know how resources
are allocated is to study the performance trade-off by
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varying the relative emphasis put on each task. This
would indicate how much semantic processing of the
irrelevant message is possible under the most extreme
conditions of voluntary resource allocation to the process-
ing of the relevant message. Unfortunately, no such study
is available, so it is impossible to determine whether such
a limit in the focusing of attention was indeed reached in
the experiments just reviewed, The importance of this
point can be seen from the results reported by Book-
binder and Osman (1979). The high-priority task was to
monitor the primary channel for color words, and the low- -
priority task was to monitor both channels to detect a
single target word. Overall, the responses for color detec-
tion on the primary channel were 82% correct and for -
target detection on the secondary channel 37% correct.
Relative to these overall mean performance levels, sub-
jects whao scored high on the high-priority task scored low
on the low-priority one, 90% and [3%, respectively;
conversely, subjects who scored low on the high-priorvity
task scored high on the low-priority one, 74% and 52%,
respectively.

One way to avoid this trade-off in the allocation of
resources between channels would be to eliminate the
need to perform any task at all on the secondary channel.
This is indeed what has been done in most of the studies
that have claimed to show SA/CI: They have relied on
indirect evidence of processing the meaning of irrelevant
items without looking for direct evidence of it at the time
of presentation. Hence, the converging operations
needed to meet criterion 1 being unavailable, the pro-
posed evidence for SA/CI relies on the absence of retro-
spective report for the content of the secondary channel
(criterion 2), which is hardly convincing. Before discuss-
ing this point any further, however, let us analyze the
relevant data to ascertain whether, with attention re-
stricted to the primary channel, there is any reliable
indirect evidence for semantic activation of irrelevant
stimuli at all.

2.2, Semantic activation without consclous
Identification of the lrrelevant message

Claims for the existence of SA/CI have been based on the results
obtained in four dilferent experimental situations. In three of them,
indirect evidence for the processing of the meaning of the irrelevant
message has been derived from its influence on (1) memory for relevant
items; (2) shadowing latencies for relevant items; and {3) biasing of the
interpretation of ambiguous relevant information. A fourth indirect test
for the processing of the secondary message is provided by studies in
which conditioned electrodermal responses to irrelevant items are
monitored, In all these situations, subjects were required to pay full
attention to the primary channel and, except in two cases (Corteen &
Dunn 1974; Dawson & Schell 1982), they were never asked to monitor
or signal anything about the content of the secondary channel. Only the
last twa lines of evidence call for detailed analysis, because they have
often been accepied uncritically. First, the first two lines of evidence
will be dealt with succinctly, since they have played a minor role and
their interpretation is more straightforward.

Concerning the influence of irrelevant items on memory for relevant
ones, four studies are based on the idea that if items in the secondary
channel are in fact fully processed, they should be represented in
primary memory lo the same extent as relevant items. Hence, memory
for an n-item list should show the characteristics of an n-item list if it is
presented monaurally and those of a 2n-item list if it is presented as a
member of a dichotic pair of n-item lists, Davis and Smith (1972) used




the prohed-recall task devised by Waugh and Norman (1965} in which a

list of words is followed by one of its members and the subjeet has to

recall the word that followed the probe in the Iist. Smith and Burrows

(1974}, Smith and Groen (1974), and Traub and Geflen {1979) used the

memory-scaming paradigm of Sternberg (1966) in which a probed word

presented after a list required a speeded elassification response as to
whether or not it appeared in the list. The results were clear-cut: none
implied that the items in the secondary channel were scanned together
with the attended ones; all implied that some semantic processing of the
unaltended items did take place. This does not come as a surprise since
the relevant message only had to be monitored, which is less resource-

. demanding than shadowing and often leaves enough spare resources for
processing the irrelevant items (see Section 2.1), Given this, there isno
togival reason to think that the meaning of these processed words was
not available to cousciousness.

" As regards the influence of irrelevant stimuli an the latencies of the
shadowing responses {o the relevant stimuli, the study of Lewis (1970) is
often cited as evidence for unconscious semantic activation. He showed
that the latency of the shadowing response to a word in the primary
channel was increased by the simultancous presentation of a synonym in
the secondary channel. However, in a follow-up study by Treisman,
Squire, and Green (1974) it was shown that the effect occurs only at the
beginning of a list of ten dichotic pairs (position 3}, not at the end
{position 7). Treisman et al. (1974) interpreted their results as showing
that suhjects were unable to reach a full state of focused attention right
from the beginning of shadowing, which allows enough division of
attention far irrelevant words occasionally to be processed. Later in the
list, when attention locusing becomes more eflicient, semantic process-
ing of the jrrelevant message no longer oceurs, Again, the ellect is
explained by attentive processing, presumably leading to conscious
identification of the stimulus,

A further positive result confirms that no linn conclusion can be
reached unless attention deployment is carefully controlled and evalu-
ated. Underwood (1977} used dichotic messages from 5 to 11 words in
length. One of the messages had to be shadowed, and the shadowing
latency of the last word was measured. The baseline condition consisted
of two strings of random words. In three experimental conditions a
contextual sentence was presented in the primary channel, and in three
other conditions the contextual sentence was presented in the second-
ary channel. The last word of this sentence was always presented in the
primary channel, and its shadowing latency was measured. The amount
of contextual information was varied by presenting the contextual
sentence in its complete version or with the first third or the first two
thirds of its words replaced by strings of random words. Shadowing
latencies for the last word of the primary channel were found to be
considerably shortencd by presenting contextual sentences in either
channel. The improvement was greater with the sentence in the
primary than in the secondary channel, however, and there was increas-
ing facilitation as a function of the amount of context in the primary
channel. This last effect did not occur with context in the secondary
channel. Hence, resource-allocation constraints were such that the [ull
meaning of the irrelevant sentence covld not he processed hut the
meaning of individual irrelevant words could somelimes be analyzed.

2.2.1. Effect of biasing Information in the irrelevant mes-
sage on the interpretation of ambiguous relevant mes-
sages. Three studies have examined the potential disambiguating
role of information presented in the secondary channel for the in-
terpretation of ambiguous sentences presented in the primary channel,
The procedure always involved prior evaluation of the frequencies of
each interpretation in the absence of context, so that any bias toward the
interpretation suggested by the irrelevant information could be
evaluated.

Lackner and Garrett (1972) presented their subjects with an ambigu-
ous sentence in the primary channel and a simultaneous disambiguating
sentence in the secondary channel. The subjects were instructed to pay
attention only to the primary channel and to begin paraphrasing the
ambiguous sentence before it ended. Four diflerent kinds of ambiguity
were studied: lexical, particle-prepositional, surface-structural, and
deep-structural, Relative to a control condition in which the irrelevant
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sentences were neulral, the frequency of each interpretation of the
ambiguous sentence was always increased in the direction suggested by
the dissmbiguating sentence presented in the secondary channel,
although not significantly so in the case of surface-structural ambiguity.

Although there was no measure of subjects’ true deployment of
attention in this study, there are at least three reasons for assuming that
processing of the irrelevant message did not take place without atten-
tion. TFirst, subjects started paraphrasing around the end of short
sentences, which implies that, for nearly the entire duration of the
compeling sentences, they were engaged in a monitoring task without
simultaneous emission of verbal responses. This is a situation in which
selective attention to one message has typically been shown to be far
from perfect (see Section 2. 1), which may be the reason that one group of
subjects used in a pilot study failed to ignore the irrelevant message.
Second, dissmbiguation occurred even when the disambiguating por-
tion of the irrelevant sentence followed the ambiguous portion of the
relevant sentence, or when disambiguation was spread throughout the
entire irrelevant sentence. This implies that complete syntactic and
semantic analysis of the irrelevant sentence took place, an impossible
achievement with atlention more stringently locked to the primary
channel, as demonstrated by Underwood (1977a). Morcover, the prod-
uct of this analysis had to be integrated with the analysis of the relevant
message in order to yield a particular interpretation of it. How could this
be achicved without paying attention to both messages? Third, resulls
reported by MacKay (1973) and Newstead and Dennis (1979) (to be
analyzed below) shed more light en the problem of distribution of
attention and are compatible with the present interpretation.

MacKay {1973) used a procedure similar to the one just described.
Control of the allocation of attention was slightly better in the present
case because subjects were required o shadow the ambiguons sen-
tences presented through the primary channel. The secondary channel,
which was to be ignored, was silent except for one or two disambiguating
words presented simultaneously with the ambiguous portion of the
sentence. Lists of up to 28 experimental sentences were followed by a
recognition test, Corresponding o each experimental sentence, sub-
jeets had to choose which of two paraphrases was closer in meaning to
the sentence heard originally, MacKay observed a strong bias toward
the interpretation suggested by the disambiguating words presented in
the secondary channel in the cases of lexical and surface-structural
ambiguities and no effect in the case of deep-structural ambiguity.
Unfortunately, these results are flawed by the isolated presentation of
the disambiguating words in the secondary channel, a sudden physical
event that is known to attract attention, as discussed in Section 2.1, That
this was indeed what was happening was demonstrated by Newstead
and Dennis (1979). They got the same results as MacKay in an exact
replication of MacKay's procedure. However, when the disambiguating
words presented on the secondary channel were embedded in a sen-
tence the disambiguating effect no longer occurred.

Johnston and Wilson (1980) performed one of the few experiments in
which one can compare the hiasing eflect ofa nontarget in bath a focused
and a divided-attention version of the same hasic task. In their Experi-
ment 3, pairs, of simullaneous words were dichotically presented at a
rate of 1.5 pairs per second. The task of the subjects was to detect target
words belonging to a predesignated target calegory {e.g., body part).
Each target was then a homonym, with only onc of its meanings
congruent with the target calegory (e.g., head). Each targel was paired
with either a neutral word {time), an appropriate nontarget word (bald),
or an inappropriate nontarget word {leader). “Appropriate” thus means
here that the nontarget word was related to the meaning of the
homonym compatible with the target category, and “inappropriate”
means that the nontarget word was related to a different meaningof the
target word. In the divided-attention condition, target target words
were distributed between the hwo channels, and se was the attention of
the subject. In this condition, appropriate noniargels improved targel-
detection performance, relative to the control condition, and inap-
propriate nontargets worsened it. In the focused-attention condition,
targets appeared only in the primary channel, and nontargets were
confined to the secondary one. In this condition, the nature of the
nontarget in no way affected detection performance for targets.

A somewhat similar procedure was used by Johnston and Dark
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(1982). Subjects had to perform two tasks. The first task was designed to
force subjects either to focus or to divide attention in a dichotic listening
situation. It consisted of detecting predesignated target words embed-
ded in a long sequence of dichotic pairs presented at a rate of 1.5 pairs
per second. Subjects signaled detection by naming the target word. In
the divided-atiention condition, targets could appear in both messages,
whereas in the focused-attention condition, targets were confined to the
relevant message. Performance in this task was used to assess whether
subjects were dividing or focusing attention as instructed. The second
task was the main object of interest. Subjects had to wateh a sereen for
the appearance of words that were polysemous homographs (e.g.,
bank). Homographs were discretely presented one at a time at irregular
intervals while the dichotic sequence was continuously played. These
homographs never occurred in close temporal proximity to targels in the
first task and bore no relation to these targets. The task of the subject was
to say a word semantically related to the homograph and then immedi-
ately resume monitoring for both tasks. The question was whether
auditory priming words whose meaning was associated with one of the
meanings of the homograph would bias the associative responses to the
Lomographs toward that meaning. Two priming words, one 1 sec before
and the other 0.5 sec after the homograph, were presented in each
channel. A weak priming effect was observed in the divided-attention
condition. That is, the free-associative response was more often related
to the primed meaning than to the other meaning of the homograph.
This effect was enhanced when priming words were presented in the
primary channel in the focused-attention condition. In this condition,
no lrace of a priming effect was observed when the priming words were
presented in the secondury channel. It should also be pointed out that
the better priming eflect observed in the focused as opposed to the
divided-attention condition parallels the better target-detection perfor-
mance generally observed in the former than in the latter condition
{Moray & O'Brien 1967; Ninio & Kabneman 1974).

In conclusion, when the alloeation of altention is loosely controlled
(Lackner & Garrett 1972), or when allention can be attracted by events
in the secondary channel (MacKay 1973; Newstead & Dennis 1979),
there is elear evidence thal the semantic content of the information
presented in the secondary channel! can bias the interpretation of
ambiguous information presented in the primary channel, When atten-
tion deployment is better controlled, no such effect occurs (Johnston &
Dark 1982; Jolnston & Wilson 1980; Newstead & Dennis 1979).

2.2.2. Electrodermal responses to shock-assoclated
words In an Irrelevant message. Claims for the existence of
SAJCI for the stimuli presented in the secondary channel have probably
been raised with more vigor by experimenters using electrodermal
responses {EDRs) to shock-associated words than by workers using any
other paradigm. A first impetus for this kind of research came from a
pilot study described by Moray (1969) in his book on attention. The
technique consisted simply of a learning phase during which subjects
were told that some words that had been indicated to them before the
learning phase started were going to he paired with unpleasant hut
harmless electric shocks. For those subjects who hecame conditioned,
very lew trials were needed in order to obtain a conditioned EDR,
which was relatively resistant to extinction when the shock was ne
longer associated with the word. During the subsequent experimental
phase the shock-associated word was embedded in the message present-
ed in the secondary channel in a dichotic listening task in which the
relevant message was shadowed. The main point of interest is whether
EDRs still occur in this condition and whether they will generalize to
semantically related words that have never been associated with shocks.
This last test is needed in order to assess whether the semantic
properties, and not simply the physical properties, of the shock-associ-
ated word are the ones responsible for any EDRs evoked by words in the
irrelevant message.

Before looking at the results, it is necessary to point out thatan EDR is
not necessarily an easy response to elicit. In the initial report by Moray
(1969) only 12 subjects out of 30 showed conditioned EDRs. Corteen
and Wood (1972) later confessed that one third of their subjects failed to
show EDRs. Wardlaw and Kroll (1976) found only 18 subjects out of 75
who were properly conditioned. Conditioning was achieved by 10
subjects out of 12 and by 30 out of 44 in the Forster and Govier (1978)
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and Von Wright, Anderson, and Stenman (1975} studies, respectively. A
second preliminary point is that semantic generalization of EDRs may
also prove to be elusive (Feather 1965). Despite these facts, five studies
out of six have shown EDRs to both shock-associated words and to some
other words semantically associated with them.

Corteen (Corteen & Dunn 1974; Corteen & Wood 1972) found a
substantial number of EDRs both to shock-associated words and to
words belonging to the same semantic category when these items were
embedded in the irrelevant message in a shadowing task, Wardlaw and
Kroll (1976) completely failed to replicate these results using exactly the
same design, but this failure could be due to an inappropriate learning
phase. The reason Wardlaw and Kroll (1976) were unable to condition .
most of their subjects is unclear {see Forster & Govier, 1978, fora hint of
an explanation), but, in view of this fact, and also in view of the rapid
extinction of the responses in the few subjeets who did finally achieve
conditioned EDRs, these results are completely inconclusive. Two =
other reports showed EDRs elicited by ashock-associated word (Forster
& Govier 1978; Von Wright et al. 1975) as well as by synonyms and
homonyms of shock-associated words. These results all suggest that
stimuli presented in the secondary channel are semantically processed.

It has also been claimed that this processing does not give rise to
conscious identification of the targets. This belief is based on the
fulfillment of criterion 2, that is, subjects reported virtually no
awareness of the presence of shock-associated words in the secondary
channel when interviewed after the end of the experiments (Corteen &
Wood 1972; Forster & Govier 1978; Von Wright et al. 1975). In order to
circumvent the weakness of criterion 2, Corteen and Dunn (1974)
intended to fulfill criterion 1 by asking subjects to signal
shock-associated words by pressing a buzzer. They further argue for the
unconseious identification of these words becanse there was only 1
signaled word out of 114 opportunities. This is not a very convincing
argument for lack of conscious identilication, since subjects were en-
gaged in a double-bind situation: they had to ignore the secondary
message and also to demonstrate that they sometimes did not ignore it.
In such cirenmstances lack of report probably says more about the way
subjects resolve the conflict than about anything else,

Dawson and Schell (1982) have performed what is probably the best-
controlled experiment in this group of studies. First they obtained very
good conditioning of the EDR Lo two target stimuli. Then they observed
marked EDRs both to shock-associated words and to semantically
related words. The strongest ellect was obtained with the group of
subjects tested in the primary channel. Substantial effects were also
observed with the two groups tested in the secondary channel. In
addition, three different ways of assessing a subject’s awareness of the
presentation of the targel were used. The first was a subseguent report
of the presence of target words, the second was a key press similar to the
one used by Corleen and Dunn (1974), and the third was a moment-to-
moment monitoring of the shadowing latencies. Although the first two
criteria could be considered unreliable when few verbal reports are
made, the opposite is not true. Seventy percent of the subjects reported
that they had heard at least one target word in the secondary channel;
forth percent of the subjects in the key-pressing group pressed the key at
least once when a target was presented. Finally, the last eriterion, by far
the most reliable, showed that the probability of a shadowing error
occurring concurrently with or within bwo words following presentation
of the shock-associated words was 0.19. This is quite substantial com-
pared with a probability of shadowing error of only 0.03 with words also
presented during the conditioning phase but never associated with
shocks, and an overall shadowing error rate of only 0.025. Taken
together, these three criteria allowed for a satisfactory assessment of
trials during which subjects were aware of the presentation of the target
words. Post hoe analysis made the important point that almost all EDRs
occurred while subjects were aware of the presentation of a shock-
associated word and virtwally no EDR occurred without awareness of
the presence of a shock-associated word in the secondary channel.
However, a further analysis of trials in which no shift of attention was
observed led to a somewhat puzzling but very interesting result. For
these trials, aslight but significant number of EDRs were observed with
subjects who heard the relevant message in the right ear and the
irrelevant message in the left ear. There was no trace of EDR with
subjects who gol the opposite arrangement of relevant and irrelevant




messages. At present, much caution is still needed in the evaluation of
the implications of this incidental result because, as was mentioned by
Walker and Ceci (1983}, it might be an artifact of the recording of EDRs
only from the left hand. Although this possibility has been dismissed by
Dawson and Schelt {1983), a replication of the results with balanced
recording of EDRs over the left and right sides would be worthwhile in
any case, Notice also that the left-side advantage for irrelevant stimuli is
consistent with the results reported by Treisman and Geflen (1967) but
not with two subsequent reports by Treisman (Treisman & Gellen 196S;
Treisman & Riley 1969) in which a right-side advantage was found.

In summary, conditioned EDRs to shock-associated words presented
in the secondary channel while subjects are shadowing the message
presented in the primary channcl have consistently been observed.
Unfortunately, in most of the studies reviewed there is no satisfactory
independent assessment of attention deployment (Corteen & Dunn
1974; Corteen & Wood 1972; Forster & Govier 1978; Von Wright et al,
1975). In the only study providing such an assessment (Dawson & Schell
1982), EDRs are found to be practically always confined to words that
have received some attention. There is, however, a small subset of
EDRs lor which no shilt of attention has been detected. This oceurs only
with subjects who have received the irrelevant message in the left car
and the relevant message in the right ear, not with subjects who got the
apposite arrangement of messages. This observation deserves further
investigation for at least three veasons. First, it is the only candidate
instance of semantic processing without attention in the dichotic liter-
ature. Second, the stronger positive results reported by other investiga-
tors using EDRs were all observed when the irrelevant message was
presented to the left ear of each subject (Corteen & Dunn 1974; Corteen
& Wood 1972; Forster & Govier 1978). This point needs to be qualified
because the possibility of confounding the results by recording EDRs
only from the left side, raised by Walker and Ceci (1983} in the case of
the study of Dawson and Schell (1982}, applies to the results of Corteen
{Corteen & Dunn 1974; Corteen & Wood 1972) as well but not to those
of Forster and Govier (1978), who recorded the EDRs from the right
side. If valid, this asymmetry offers interesting neuropsychological
perspectives on the study of the linguistic capabilities of each hemi-
sphere (see, e.g., Searleman, 1977, for a review} and even properties of
awareness in each hemisphere {e.g., Puccetti 1981} in normal subjects.

2.3. Conclusions

Section 2.1 showed that conscious identification of targets
presented in the irrelevant message determines concomi-
tant decreases in shadowing performance. Whether se-
mantic activation takes place because attention is shifted
from the primary channel or attention is diverted because
semantic activation occurs is immaterial to the present
issue. What matters is that reallocation of attention allows
conscious identification. Hence, to demonstrate that
SA/CI of the content of the secondary channel is possible,
a preliminary requirement would be to find evidence of
SA/CI without attentional shift. This could be achieved
by training subjects to shadow continuous messages at a
high speed and by measuring the moment-to-moment
variations in shadowing performance.

Except in one case {(Dawson & Schell 1982), no such
attempt has been made in the studies adduced as evi-
dence for unconscious semantic activation of stimuli pre-
sented in the secondary channel. Dawson and Schell
(1982) showed that evidence of semantic activation was
almost confined to the cases where attention was diverted
from the primary channel, with the possible exception of
a small subset of attention-free effects of the meaning of
irrelevant words presented in the left ear. As regards the
other studies analyzed in Section 2.2, one can infer on the
basis of the data reviewed in Section 2.1 that in most of
the cases, either enough processing resources were avail-
able and indirect evidence of semantic activation was
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present, or resources were scarcer and influences from
items in the secondary channel no longer appeared.

Should semantic activation without attentional shift be
consistently observed (which is quite unlikely on the basis
of what is generally found in dichotic listening), one
should next attempt to implement the second require-
ment of eriterion 1, namely, one should demonstrate that
no conscious identification took place at the time of
presentation of the critical stimulus. This cannot be
accomplished without modifying the attentional charac-
teristics of the situation unless one can find an index of
conscious identification that is different from a purposive
discriminative response of the subject. Requiring the
content of the secondary channel to be reported surely
directs some attention to it (i.e., allocates more re-
sources), a design double bind when what is supposed to
prevent conscious identification is precisely the scarcity
of resources.

It can therefore be concluded that dichotic listening
tasks are simply ill-suited for implementing the converg-
ing operations needed to fulfill criterion 1. Although
indirect evidence for semantic activation of items in the
irrelevant message could conceivably be obtained with
extreme resource demands for the processing of the
relevant message, whether or not these items are con-
sciously identified would remain outside the range of
investigation. A similar conclusion applies to a series of
results showing that at the time of presentation of a
polysemous word several of the meanings are mo-
mentarily activated (e.g., Conrad 1974) but that shortly
after that only the meaning compatible with the context is
still available, the other meanings being deactivated
{Onifer & Swinney 1981; Pynte, D& & Scampa 1984;
Swinney 1979; 1982), Here, too, priming methods are
used to provide indirect evidence of semantic activation.
It is unwarranted, however, to infer from these results
that the initial activation of multiple meanings is uncon-
scious, because, as in dichotic listening, conscious
awareness cannot be assessed without biasing the task in a
confounding manner.

3. Parafoveal vision

3.1. General features and findings

This section will be concerned with a region of the visual
field that extends up to 7 degrees from fixation. Although
visual acuity is a continuously decreasing function of the
distance from fixation (e.g., Anstis 1974), it has become
traditional to distinguish three functional regions in the
visual field: the foveal, parafoveal, and peripheral re-
gions. The boundaries of the foveal and parafoveal regions
are generally set at 1 and 5 degrees from fixation, respec-
tively (e.g., Bouma 1978; Rayner 1978). In most of the
experiments to be reviewed in this section, the relevant
stimulus is presented at fixation, therefore falling in the
foveal region. The irrelevant stimulus generally falls in
the parafoveal region, or a little beyond the parafoveal
boundary in a few cases. [Ed. note: The foregoing passage
was revised slightly to incorporate a correction suggested
by commentator K. Rayner.]

The main limitation in the processing of a parafoveal
stimulus is decreasing visual acuity with distance from the
fovea. The percentage of correct identifications of nor-
mally typewritten words (3 or 4 letters per degree of
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Figure 1.  Approximate reproductions of displays used to in-

vestigate semantic activation from the parafoveal region of the
visual field. A common scale has been used for all displays. Ata
distance of 23 em, 0.40 cm subtends 1 degree of visual angle,
which corresponds to three character spaces in the displays
represented in panel B. Panel A: 1. Dallas and Merikle (1976); 2.
Shafler and LaBerge (1979); 3a, 3b, 3c. Merikle & Gorewich
(1979). Panel B: 1. Paap & Newsome (1981): 2. Bradshaw (1974);
3. Inhoff (1982; Inhoff & Rayner 1980). Panel C: 1. Underwood
(1976); 2. Underwood (1981); 3. Underwood and Thwaites
(1982),

- visual angle) drops from nearly 100% at fixation to less
than 20% at a distance of 4 or 5 degrees from the fovea
(Bouma 1973; Inhoff 1982; Inhoff & Rayner 1980). How-
ever, decreasing acuity can be compensated for by in-
creasing the size of the stimuli (Anstis 1974). When
stimuli are big enough to be discriminated almost per-
fectly, reduced parafoveal acuity can still be demon-
strated in response latency. Response latencies have
been shown to increase with eccentricity within a range of
5 degrees from the fovea for letter naming (Eriksen &
Schultz 1978), letter comparison (Lefton & Haber 1974),
word naming (Rayner & Morrison 1981; Schiepers 1980),
and lexical decision (Rayner & Morrison 1981). It has
even been shown that the time needed to name long
words (7 to 11 letters) depends on the position of fixation
within the words (O'Regan, Lévy-Schéen, Pynte & Bru-
gaillere 1984). As far as complex stimuli such as words are
concerned, there is no detailed study of the way different
visual parameters interact to determine performance in
parafoveal vision. Since size and eccentricity obviously
play important roles, Figure 1 has been designed to give
correct or approximate examples, according to the ac-
curacy of available descriptions, of most of the displays
used in studies relevant to the present discussion. The
same scale is used in the reproduction of each display so
that their relative sizes can be compared. The actual
visual angles subtended by these displays in the experi-
ments can be obtained by holding the book 23 em from
the eyes. In order to prevent eye movements from
bringing parafoveal information to the fovea, exposure of
the displays never exceeds 200 msec and is often much
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shorter than that. Display luminance is almost never
reported but must be assumed to be well above threshold
and to provide comfortable viewing conditions.

Figure 1A represents displays used in studies in which
subjects were unable to avoid processing the irrelevant
parafoveal stimuli while making a speeded response to
the central stimuli. Figure 1A-1 shows one display used
by Dallas and Merikle (1976) in which the word to be
named was precued by two lines presented on each side
of the spatial position that would be occupied by the
relevant word. The cuing lines appeared 250 msec before
the pair of words. Figure 1A-2 provides an example of the
displays used by Shaffer and LaBerge (1979) in a binary
classification of a central word helonging to one of four
semantic categories, with two categories mapped into
each response. Figure 1A-3 illustrates three of the dis-
plays used by Merikle and Gorewich (1979) in a modified
version of the Stroop task in which the central color patch
had to be named. The same task was used by Gatti and
Egeth (1978) with words twice as big as those of Figure
1A-3a. Table 1 provides the mean reaction times to the
foveal target as a function of the relationship between the
parafoveal and foveal information for each study and also
as a function of the eccentricity and the size of the
parafoveal stimulus when they vary.

Two points should be stressed. First, subjects cannot
help processing the irrelevant information along with the
relevant information even if it hinders performance on
the main task. This is clearly the case when stimuli are big
enough to compensate for the reduced peripheral acuity
(Dallas & Merikle 1976; Gatti & Egeth 1978; Shafter &
LaBerge 1979). Although weak, the 19- and 14-msec
semantic relatedness effects reported by Dallas & Mer-
ikle (1976) in a naming task are in the same range as those
obtained with successive foveal presentations of the
words, namely, 30 and 19 msec in the experiments of
Meyer et al. (1975, Experiment 3) and of Sperber,
McCauley, Ragain, and Weil (1979, Experiment 2), re-
spectively. Second, it is clear that increasing the distance
of the parafoveal words can reduce or suppress the Stroop
effect (Gatti & Egeth 1978; Merikle & Gorewich 1979)
but that simultaneously increasing the size of these words
can restore it (Merikle & Gorewich 1979). Similar failures
of spatial selectivity have also been shown in letter-
classification tasks (e.g., Eriksen & Eriksen 1974; Taylor
1977).

With displays providing visual conditions close to those
encountered in reading normal text at a normal distance
(Figure 1B-1) Paap and Newsome (1981) failed to observe
any semantic priming effect from the unattended para-
foveal word. In their fivst experiment, they established a
baseline priming effect by presenting both the prime and
the target foveally, cach requiring a lexical decision. The
prime was presented for 133 msec and preceded the
target by 633 msec. A substantial semantic priming clect
was found. In the sccond experiment the prime was
displaced 1.2 degrees from fixation and presented along
with a central unrelated word requiring a lexical decision;
the target was then presented foveally 633 msec later as in
the first experiment. No semantic priming effect was
observed, suggesting that no semantic analysis of the
prime had taken place. It is tempting to interpret this
absence of a priming effect from parafoveal words, which
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Table 1. Mean reaction time (imsec) to foveal targets as a function of the type of parafoveal informmation

Type of irrelevant stimulus

Same response

Authors Study Identical Same category Diff. category Diff. response Neutral
Shaffer & LaBerge 1979 Exp. 1 613 i 626 666 669 -
Exp. 2 572 575 595 618 587
Type of irrelevant stimulus
Study Associate Nonassociate  Nonword
Dallas & Merikle 1976 Exp. 1 478 497 498
Exp. 2 545 559 —
Type of irrelevant stimulus
Letters
Eccentricity?  height Compatible " Neutral Incompatible
Gatti & Egeth 1978« 2.9 1.2° o567 587 670
4.2° 1.2° 568 586 637
6.2° 1.9% 569 575 610
Merikle & Gorewich 19792  0.5° 0.24° — 387 442
0.5° 0.57° — 397 469
2.5° 0.24° - 378 380
2.5° 0.57° — 385 423

2Pata estimated from a graph.
visual angle.  <Visual angle in degrees.

is in sharp contrast with most of the results reported so
far, as resulting from the difference in size between the
parafoveal words used in each group of studies. In my
opinion, the same factor can also account for the discrep-
ancy between the results of two further studies concerned
with parafoveal semantic information processing.

Underwood, Whitfield, and Winfield (1982) had their
subjects listen to an incomplete sentence, the last word of
which was visually presented at the fixation point. An-
other word was also displayed parafoveally, either to the
left or to the right of the central word. Naming a central
word congruent with the sentence context was facilitated
by the presence of another congruent word to the right of
the target. Naming a central word noncongruent with the
sentence context was slowed down by the congruent right
parafoveal word. The exact typography of the words was
not reported, but the displays were probably close to that
depicted in Figure 1C-3.

Stanovich and West (1983) used a somewhat similar
procedure, except that their subjects had to read the
sentence context instead of listening to it. The two end
words of the sentence context were missing; they were
displayed after the sentence had been switched off, when
subjects read the last available context word aloud. The
two end words consisted of a modifier and a common
noun. The modifier was to be named as fast as possible.
There was no evidence that the processing of the madifier
was affected by the semantic content of the word present-
cd to the right of it. The display size was very small, a
three-letter word subtending 0.43 degrees of visual
angle.

bVertical center-to-center distance belween the color patch and the color word in degrees of

In the same vein, the idea that in reading the informa-
tion processed during one fixation is integrated with the
information (including semantie aspects) processed from
the right periphery during the preceding fixation (e.g.,
Rayner 1978) has been challenged by McConkie, Zola,
Blanchard, and Wolverton (1982). Furthermore, Rayner
and Bertera (1979) made their subjects read from the
parafovea by suppressing foveal information with a mask
that moved in synchrony with eye movements. Reading
performance was severely impaired even with a mask of
only five character spaces. Taken together, all these
results point to the conclusion that during the reading of
text of normal size at normal reading distance, foveal
semantic information processing is affected neither by the
meaning of concurrent parafoveal words nor by the mean-
ing of preceding parafoveal words (see McConkie, 1983,
and Rayner, 1984, for recent reappraisals of this issue).

The picture that emerges from the data just reviewed is
that within a region extending a few degrees around
fixation characteristics of attention are opposite to those
observed in dichotic listening, Concurrent identification
of both the relevant and the irrelevant stimulus is easy
and even unavoidable; selection is difficult and even
impossible unless the discriminability of the irrelevant
stimulus is very low. The task devised by Stroop (1935)
and the derived forms discussed above once appeared to
be prototypic demonstrations of automatic information
processing, automaticity being defined as the lack of
voluntary control and the resource-free aspects of pro-
cessing (e.g., Keele 1973; Laberge & Samuels 1974;
Posner & Snyder 1975a; Shiffvin & Schneider 1977). This
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view must now be revised because of new findings,
among which the following two are good illustrations. (1)
Kahneman & Chajczyk (1983) have shown a reduction in
the influence of one parafoveal color name on the time to
name a central color patch if another word is presented
simultaneously on the other side of the patch. (2) The
time to name a word is slowed down by the presence of
other elements in the visual field (Kahneman, Treisman

& Burkell 1983; Treisman, Kahneman & Burkell 1983). .

These results were observed with spatial positional un-
certainty about the interfering or target words. These
findings, and other related ones, have led to a revised
view of automatic processing as involuntary but not nec-
essarily resource-independent (sece Kahneman & Treis-
man 1984; Laberge 1981; Schneider, Dumais & Shiffrin
1984). The new point worth emphasizing is that irrelevant
stimuli can spontaneously and unavoidably divert a por-
tion of the resources needed to process the relevant
stimulus.

The extent to which visual semantic processing can be
influenced by voluntary allocation of resources is much
less well documented. For example, is it possible to
suppress the processing of foveal information by paying
more attention to parafoveal information? Some atten-
tional suppression of foveal information has indeed been
observed by Walford and Morrison (1980) but not by
Keren, O’Hara, and Skelton (1977). Sperling and
Melchner (1978a; 1978b) have shown that subjects are
able to trade off their digit-detection performance be-
tween two concentric squares of distracting letters.
Kahneman and Henik (1981) briefly presented a circle
and a square on either side of the fixation point. A colored
word was printed in each shape. One word was a color
name, and the other was neutral with respect to color.
The relative positions of the circle and the square were
randomly varied from trial to trial. Subjects were re-
quired to name the color of the word printed in one of the
shapes, say, the circle, The Stroop effect was substantially
greater when the distracting color name was in the circle
than when it appeared in the square, even though the
discriminability of the color name was the same in both
conditions.

This analysis of the performance within a few degrees
from the fovea suggests the following tentative descrip-
tion of concurrent foveal and parafoveal processing: Con-
ditions are such that the identification of the parafoveal
words is sometimes possible, sometimes not. Hence,
conscious identification should be assessed on each trial. I
assume that without spatial uncertainty, performance for
both stimuli is generally data-limited. In such a case,
there should be no mutual interference between the tasks
used to assess direct and indirect evidence of semantic
activation. Hence, the conditions needed to fulfill eriteri-
on 1 should be implemented. In certain circumstances,
such as with spatial uncertainty about the stimuli or with
poor diseriminability of the foveal stimulus, the capacity
of the processing system might become overloaded so
that performance on one or both stimuli becomes re-
source-limited. In these cases, the assessment of criterion
1 faces the same kinds of difficulty encountered in di-
chotic listening, at least insofar as subjects are free to
trade off the available resources between both tasks
(which is probably not as evident as in dichotic listening).
Separate and joint assessments of performance on each of

12 THE BEHAVIORAL AND BRAIN SCIENCES {1986) 9:1

the tasks used to implement criterion 1 should help clarify
theissue. I shall return to this point after having reviewed
the evidence for SA/CI of parafoveal words.

3.2. Semantic activation of parafoveal words not
Identifled consclously

The first claim for SA/CI of unattended visual stimuli came from a visual
paralle] to auditory shadowing experiments. Willows (1974; Willows &
MacKinnon 1973) asked her subjects to read relevant lines of text aloud
while ignoring the content of irrelevant lines printed in between. The
unattended lines contained information that, il processed, could have
induced subjects to respond erroneously to some of the questions that
Iollowed the reading of a story. This was indeed what was observed, both
when the unattended lines were printed in a color different from the
main text and when they were printed in the same color preceded by a
row of five X's to differentiate them from the relevant lines. Hence, the
extent to which irrelevant lines were processed was independent of
their relative salience, Willows interpreted her results as evidence for
the pracessing of the irrelevant lines without attention, because no
slowing of overall reading speed was observed in the experimental
condition compared to a control condition without irrelevant lines. Tt is
doubtful for at least three reasons, however, that irrelevant information
was ignored: (1) the situation is rather unusual, and skipping lines while
reading might be a diflicult task to perform; (2) overall reading speed is
too gross a measure to be sensitive to occasional sampling of irrelevant
information; and (3) factors other than attentional resources may limit
the speed of reading aloud.

In the next three studies to be analyzed, physical characteristics of the
displays also closely parallel those encountered in normal reading.
Bradshaw's results (1974) are certainly the ones that have been the most
often adduced as evidence for SACI of paraloveal information. As can
be seen in Figure 1B-2, Bradshaw presented centrally a polysemous
homograph like hank together with a random string of consonants on
one side and a biasing word related to one of the possible meanings of the
homograph (river or money) on the other side. Displays were presented
for 125 msec, and subjects had to report the homograph as well as the
hiasing parafoveal word, if possible. Following the report, a second
display was presented, consisting of two lists of defining words, one list
per meaning of the polysemous word. Subjects had to choose which
meaning they thought was the most appropriate for the foveal word.
When the parafoveal word was reported (51% of the Lrials), 83% of the
interpretations of the central word were related to the meaning sug-
gested by the parafoveal word. When the parafoveal word was not
reported, 53% of the interpretations of the central word were biased
toward the meaning of the parafoveal word. The most surprising fact is
that this last result, which is alimost at the level of chance, was nev-
ertheless found to be statistically significant.

However, in two further studies that replicated Bradshaw’s pro-
cedure, Inhoff (Inhoff 1982; Inhoff & Rayner 1980) completely failed to
confirm the result with unreported paraloveal words. Three eccen-
tricities were used: 1, 3, and 5 degrees between the center of the
homograph and the closest letter of the biasing word (see Figure 1B-3).
For paraloveal words presented 1, 3, and 5 degrees from fixation, report
rates were approximately 70%, 30%, and 10% respectively for right-
biasing words, and 40%, 15%, and 5% respectively for left-biasing
words., The number of interpretations of the central word that were
biased toward the meaning of the paraloveal word closely paralleled the
report performance for this word. With unreported parafoveal words,
the probability that the forced choice would be biased in the direction
suggested by them never exceeded chance. Bias was 0.52 in the
experiment reported by Inhoff and Rayner (1980) and 0.51 and 0.53,
respectively, in the first two experiments of Inhoff (1982). The conclu-
sion that parafoveal information can be semantically processed without
awareness is clearly not supported by the results. It should be stressed
that the 0.53 hias observed by Bradshaw is not greater than the small
nonsignificant biases reported by Inhofl. The only inconsistency lies in
the fact that Bradshaw (1974) found this very weak hias to be statistically
significant.
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Table 2. Picture-naming time (msec) in Underwood'’s experiments (1976; 1977h)

Picture left/word right

Picture right/word left

Experimental condition PN PA Uw RW PN PA uw RW
Focused attention: no report requireds — 581 593 617 - — — —_

Divided attention: words not reportede - — 665 700 — — 661 654
Divided attention: no report required? 626 611 753 716 629 609 672 657
Divided attention: words reportede — - 860 711 - —_— 715 745

Note: PN: picture name; PA: picture alone; UW: unrelated word; RW: related word.

21976, Experiment 1. #1976, Experiment 2. <1977h.

In the last studies to be analyzed in this section, response latency to
the foveal stimulus in Stroop-like tasks is used as the dependent
variable. Regarding the salience of peripheral information, Figure 1C
shows that, owing to the size and distance from fisation of parafoveal
words, displays lie somewhere between those which lead to failure to
spatial selectivity (Figure 1A) and those with which no influence from
the meaning of the parafoveal word is found (Figure 1B).

Because of the similarities between both displays and procedure, it is
worth considering together the results of the experiments reported by
Underwood in two different papers (Underwood 1976; 1977h), even
though the parafoveal word did not have to be reported in the first study.
In these experiments, subjects had to name a picture that was presented
simultaneonsly with an adjacent word for an exposure duration of 60
msec. As can be seen in Figure 1C-1, the discriminability of the
parafoveal word was relatively high. This further depended on fixation
location, which in turn depended on the experimental condition. In the
focused-attention condition with the picture always appearing on the
lelt {(Underwood 1976, Experiment 1), subjects probably fixated at a
point close to the center of the picture, This entailed that the lateral
edge of the word starl about 1.5 degrees from fixation, a condition close
to that encountered in the Paap and Newsome (1981) study with
comparable letter sizes (Figure 2B-1}, The discriminability of the word
is further increased in the divided-attention conditions in the other
experiments {Underwood 1976, Experiment 2; Underwood 1977b):
Here fixation probably fell somewhere between the word and the
picture, that is, at a mean distance of 0.75 degrees from the edge of the
word, a condition close to that encountered in Merikle and Gorewich’s
(1979) small-letter/small-separation condition {Figure 1A-3C).

Five results are relevant to the present discussion. They are best
appreciated by concentrating the analysis on the cases where the picture
was presented to the left and the word to the right, whereas most of the
results, although weaker, are consistently the same with the opposite
picture—word arrangement. Table 2 shows the following: (1) Compared
with the picture-alone baseline condition, there is a mean 24-msec
interference effect from the word in the focused-attention condition
(pictures always on the left) of Experiment 1, which increased to 123
msec on the average in the divided-attention condition {pictures ran-
domly on the left or on the right) of Experiment 2 (Underwood 1976). (2)
In the experiment reported in 1977, the side of presentation of the
pictures was blocked, but attention was probably divided between hoth
fields because of the requirement to report the words. This explains why
the absolute level of performance is similar to that observed in the
divided-attention condition of the preceding study. (3) When the word
is the picture name (Underwood 1976, Experiment 2), no facilitation
relative to the picture-alone baseline is observed. (4) When words are
reported (Underwood 1977b) or when words have more opportunity to
be processed, as in the divided-attention condition {Underwood 1976,
Experiment 2), words related to the pictures interfere less than words
unrelated to them. (5} The opposite relationship is found when words
are not reported (Underwood 1977h) or when words have less oppor-
tunity of being processed, as in the focused-attention condition (Under-
wood 1976, Experiment 1}: words related to the pictures interfere more
than words unrelated to the pictures.

At first sight, result 5, il restricted to the experiment reported in 1977,
satisfies two of the criteria for concluding that parafoveal words can be
semantically processed without being identified. Criterfon 1 is fulfilled,
since there is a strong interference effect {positive indirect evidence of
semantic activation) caused by parafoveal words that cannot be reported
at the time of presentation (negative direct evidence of semantic
activation). Criterion 3 is also fulfilled, since the interference effects
were qualitatively different with reported and unreported parafoveal
words ({result 4 vs. result 5).

It is nonetheless doubtful that semantic processing of unreported
words really did take place without subjects’ being aware of their
identities. This claim rested upon the fact that the pattern of results
found by Underwood is very similar to that observed with the standard
picture—word interference paradigm in which both the picture and the
word are foveally presented, a situation in which the word is always
consciously identified. In this case, three general findings are worth
comparing with the results analyzed here. First, relative to a baseline
constituted by a picture-alone condition, latencies of picture naming are
lengthened by the presence of any word different from the picture label.
This interference varies between 70 and 120 msec in various experi-
ments {Lupker 1979; Posnansky & Rayner 1978; Rayner & Posnansky
1978, Experiment 4). The 123-msec and 55-msec interference effects
observed by Underwood (1976, Experiment 2) with words either on the
right or on the left of the picture are thus very similar to those observed
with foveal words. Second, the facilitation from the superimposed
picture label is weaker than the interference [rom words different from
the label. The facilitation amounted to 21 and 63 msec, respectively, in
the Posnansky and Rayner (1978) and the Rayner and Posnansky (1978,
Experiment 4) reports. The absence of facilitation in Underwood (1976,
Experiment 2) is thus inconsistent with the usual finding, but the
inconsistency is easily explained by the assumption that facilitation,
which is the weakest effect, would probably sulfer more from delays in
processing as the result of paraloveal presentation than would the
strongest interference effect. Third, interference eflects are greater
with words whose meanings are related rather than unrelated to the
pictures (Lupker 1979; Rosinski 1977). The effects observed by Under-
wood (1977h) with reported parafoveal words — interference is stronger
with words unrelated than with words related to the pictures — are thus
the opposite of what is usually observed with reportable foveal words.
There is no ready explanation for this observation, which certainly
deserves further attention. On the other hand, effects observed with
unreported parafoveal words (result 4) followed the general rule, as if
these words were in fact reportable.

These inconsistencies should not rule out interpreting Underwood’s
results in the framework of the general picture—word interference task,
Lupker and Katz (1981) have convincingly shown that interference and
facilitation in picture naming stem from the fact that the name of the
word is available simultaneously with the name of the picture, either at
the stage of response sclection or at the stage of response output or both.
It is therefore precisely the availability of the word as a verbal response,
which is of course an index of conscious identification, thatis responsible
for the effects observed in the picture—word interference task as long as
the picture has to be named. The displacement of the word in the near
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parafovea would aflect only the relative overlap between the time
courses of antomatic semantic analysis of both the relevant and the
irrelevant stimuli. In the conditions used by Underwood (1976; 1977b),
only aslight delay in the processing of parafoveal words is expected since
the reduced discriminability due to distance from the fovea should be
very moderate, as was argued above.

The trouble with the last conclusion is that it casts doubts on the
reliability of verbal report as an index of conscious identification of the
parafoveal word. This is the case when reporting the irrelevant word isa
secondary requirement in a task involving speeded responses to the
relevant stimulus; it sometimes underestimates the frequency with
which subjects are aware of the meaning of the irrelevant word, as is
suggested by an observation made by Underwood {1981). With displays
like the one depicted in Figure 1C-2, exposed for 200 msec, report rate
for parafoveal words was 27% when reporting all the elements in the
display was the only task to be perdormed (Experiment 2). By com-
parison, report rate dropped to 3.5% when verbal report of the para-
foveal words was sccondary to a main task ol speeded classification of the
centrally fixated left-side word for each display (Experiment 1),

In the last-mentioned study, the low diseriminability of the parafoveal
items was due not only to their distance from the fovea but also to the
presentation of a visual noise mask immediately following stimulus
exposure. With 50-msec displays, there was less than 1% report of any
parafoveal word, whatever the priority of the verbal repert. llowever,
the time taken to name the category to which the foveal word belonged
was aftected by the presence in the periphery of words belonging to the
same calegory as the target (see Figure 1C-2). With 50-msec exposure,
this effect was independent of the number of related words (from one to
four), whereas with 200-mmsec exposure, the number of related words
played a role in the amount of interaction with category naming. These
results are thus compatible with the assumption of SA/CI, since there
was indirect evidence that unreported words were processed (criterion
1). Furthermore, the effects were gualitatively different from those
obtained when at least some of the parafoveal words could be reported
(criterion 3).

Two further studies by Undenvood (Underwood 1980; Underwood &
Thwaites 1982) are worth mentioning, even if awareness cannot be
assessed since no verbal report was required. The experimental condi-
tions were very similar to those just described, and somewhat unex-
pected results were again reported. Underwood and Thwaites (1982)
used 50-msec displays like that shown in Figure 1C-3. The parafoveal
word was presented on the right and was immediately followed by a
visual noise mask, a situation in which, according to Underwood (1981),
identification of the parafoveal word should be precluded. However,
latencies of the lexical decisions related to the foveal words were slowed
dawn by the presence of semantically related parafoveal words, Under
somewhat less stringent conditions, since no noise mask was involved,
Underwood (1980) showed that latency of retrieval of a previously
learned associative response to the foveal word is allected by the
meaning of an unattended word located 3 degrees to the right. Typogra-
phy was not reported, but one could hazard a guess that the displays
were similar to the one shown in Figure 1C-3. This last result is far less
unexpected than the one reported by Underwood and Thwaites (1982),
because the discriminability of the parafoveal word was much less
reduced and also because response latencies to the foveal word were
very long, giving ample ime for information about the peripheral word
{o accrue.

3.3. Conclusions

There are only five studies in which criteria for SA/CI
have been assessed. In spite of Bradshaw’s (1974} claim to
the contrary, there is clearly no bias in the semantic
interpretation of a foveal word when the parafoveal word
is not reported (Inhoff 1982; Inhoff & Rayner 1980), a
conclusion that is probably valid even for Bradshaw's
results. In addition, two other reports in which both
criterion 1 and criterion 3 were satisfied apparently dem-
onstrate that SA/CI has taken place (Underwood 1977h;
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1981). ITowever, the possibility that Underwood’s experi-
ment (1977b) showed semantic access without identifica-
tion has been tentatively (but in my opinion convincingly)
dismissed. We are thus left with one tentative demonstra-
tion of SA/CI of parafoveal words {(Underwood 1981) and
possibly, by inference, with a second one (Underwood &
Thwaites 1982). In the latter case, parvafoveal words did
not have to be reported, but discriminability conditions
closely resembled those leading to almost no reportin the
study of Underwood (1981). These two investigations
deserve further attention because their results are at odds
with the main findings in parafoveal information process-
ing. They are also unique in their use of a hybrid pro-
cedure that combines parafoveal presentation and mask-
ing (see next scction) to achieve a sufficiently low level of
discriminability. However, they are not immune to the
specific difliculties in meeting criterion 1 elaborated
below.

From a methodological point of view, the apparent
satisfaction of criterion 1 — positive indirect evidence of
semantic activation in the absence of reportable identifi-
cation of the parafoveal stimulus at the time of presenta-
tion — cannot readily be interpreted unless several addi-
tional conditions are met.

(1) Visual conditions are generally such that conscious
identification is neither always prevented nor always
guaranteed. This implies that direct and indirect evi-
dence of processing of the semantic content of parafoveal
stimuli must be gathered on each trial. Subjects are thus
engaged in a dual task in which a response, often a
speeded response, to the foveal stimulus is followed by an
attempt to report the parafoveal word. The problem with
the dual task is that lack of report does not necessarily
reflect lack of identification. This is at least one of the
possible interpretations of the fact that report frequency
can sometimes be much lower in a dual task than in a
single report task in which the foveal word requires no
response (Underwood 1981). In any case, the inclusion of
a single report task could help considerably in disam-
biguating the results observed in the duval task.

(2) Comparison of report rates in the single and the dual
task could lead to four different outcomes: (a) near-zero
report rates in each condition; (b) equal nonzero report
rates in each condition; (c) a higher report rate in the dual
task; (d) a lower report rate in the dual task. Of these four
outcomes, the first three favor an interpretation of eriteri-
on 1 in terms of unconscious activation of the meaning of
parafoveal words. The first outcome was the one realized
in the experiment of Underwood (1981) with displays
exposed for 50 msec. Although it seems odd at first sight,
the third outcome could oceur if a stronger commitment
to the foveal stimulus in the dual task determined an
increase in priming of the parafoveal word processing.
The fourth outcome is the only one that could compro-
mise the interpretation of eriterion 1. It was observed by
Underwood (1981) with displays exposed for 200 msec.

(3) The reduced report rate in the dual task compared
with the single report task could he accounted for either
by a neglect hypothesis or by a reduced-resource hypoth-
esis. In the neglect hypothesis it is assumed that con-
scious identification is equally frequent in both tasks but
that the need to respond to the foveal stimulus sometimes
prevents subjects from reporting the parafoveal word in
the dual task. In such a case, absence of report does not



always reflect lack of identification. The reduced-
resource hypothesis explains the lower report rate in the
dual task by the fact that fewer resources are left for
parafoveal processing than in the single report task. In
such a case, lack of report might indeed reflect lack of
identification. There is an urgent nced to find a way to
distinguish Dbetween the neglect and the reduced-
resource hypotheses, because the fourth outcome might
well be the most frequent one. Evidence for this assertion
comes from the observation of much higher report rates
for paraloveal words presented alone (Rayner & Morrison
© 1981; Schiepers 1980) than with concurrent relevant
central words (Inhoff 1982; Inhoff & Rayner 1980).

(4) In order to distinguish between the neglect hypoth-
" esis and the reduced-resource hypothesis, an additional
control condition is needed that would imply the same
distribution of attention as the dual task without vequiring
a response to the central stimulus. A tentative control
would be a mixed single task in which the semantic
content of the central stimulus would cue the subjects as
to which task to perform on each trial. Trials calling for a
response to the central stimulus without report of the
parafoveal word would be randomly mixed with trials
calling for reporting the parafoveal word without re-
sponse to the central stimulus, Comparable report rates
in the control task and the dual task would favor the
reduced-resource hypothesis. Comparable report rates
in the control task and the single report task would favor
the neglect hypothesis.

4. Visual masking

4.1. General features and findings

In backward pattern masking, the processing of a brief
visual stimulus (the target stimulus, or simply the target)
is impaired by the presentation, after a short delay, of a
second visual stimulus (the masking stimulus, or simply
the mask) that occupies the same location in the visual
field. Three kinds of mask have been studied: bright
flashes of light, random noises, and patterns. The extent
to which target processing is impaired by patterned
masks depends on the visual similarity between the two
successive stimuli. When words or letters are used as
targets, superimposed letters or pieces of letters in vari-
ous orientations provide stronger masking fields than
other visual configurations {e.g., Jacobson 1974). The
time between offset of the target and onset of the mask
also plays a role in determining how much masking
occurs. This interval is generally called the interstimulus
interval (ISI). Another way to describe the temporal
relationship between the two visual events is in terms of
stimulus onset asynchrony (SOA), which, in backward
masking, refers to the time between the onset of the
. target and the onset of the mask. (For further details on
masking terminology and classification see, for example,
Breitmeyer & Ganz 1976; Felsten & Wasserman 1980;
Kahneman 1968; Turvey 1973; 1978.)

Backward pattern masking is very widely used in infor-
mation-processing research to limit the time during
which processing of a visual event can take place. In using
that procedure, investigators adhere more or less ex-
plicitly to two theoretical conceptions. One conception is
that visual information processing is a bwo-stage process.
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The first stage is concerned with the buildup of a literal
visual representation of the stimulus. The second stage
consists of the extraction of information from this repre-
sentation, which leads to identification of the stimulus.
The other conception is that the role of the pattern mask is
to interrupt the second stage of processing while leaving
the buildup of the figural representation of the stimulus
unaffected.

Seminal work by Sperling (1960; 1963; 1967) played a
determining role in the elaboration of this theoretical
framework, culminating in Neisser’s very influential book
(1967) and in the extensive empirical work of Turvey
(1973). Neisser (1967) named the short-lived precategori-
cal visual representation of the stimulus the “icon” or
“jeonic memory.” Since then, the concept of iconic mem-
ory has been the object of various kinds of attack. Neisser
(1976} himself was one of the first to raise doubts as to the
ecological validity of the concept. He was followed by
Turvey (1977), whose criticisims of the notion of icon are
part of a more general plea for a paradigm shift in current
conceptions of cognitive psychology (seeUllman 1980).
More recently, Haber (1983a) has taken the debate fur-
ther. It would be beyond the scope of the present paper to
go deeper into these considerations. Suffice it to say that,
although there is disagreement about the need to postu-
late an iconic representation to account for visual percep-
tion, there is general consensus on the fact that activation
persists in the visual system after the termination of a
brief stimulus, Eriksen (1980; Eriksen & Schultz 1978)
argues that the icon is simply an epiphenomenon of a
decaying trace left by the stimulus, not a constructed
representation but simply a consequence of the slow
course of information aggregation in the visual system.

For our purposes, it is of paramount importance to
evaluate whether the interruption hypothesis is a credi-
ble explanation of the processing impairments observed
under backward pattern masking. There is an alternative
or complementary interpretation in terms of an integra-
tion hypothesis (Eriksen 1966; Kahneman 1968; Turvey
1973) that there is no initial undegraded representation of
the stimulus available for processing, the icon being a
composite representation that incorporates features of
both target and mask. The descriptive distinction pro-
posed by Turvey (1973) between central and peripheral
masking is related to the distinction between integrative
and interruptive conceptions of masking as outlined
below.

The findings of Turvey (1973) concerning backward
masking can be summarized as follows. With monocular
or binocular presentation of the target and the mask,
masking results from the interplay between two masking
mechanisms, one peripheral and the other central, their
relative influence depending on the relative energy of the
target and the mask and the duration of the ISI
Peripheral masking obeys a multiplicative rule that re-
lates the energy of the target to the minimum ISI needed
to prevent masking. It can be obtained with any kind of
mask — a flash of light, a random noise, or a pattern - butit
cannot be obtained dichoptically, that is, by presenting
the target to one eye and the mask to the other eye.
Peripheral masking does not occur when the energy of
the mask is less than the energy of the target. Central
masking obeys an additive rule that relates target dura-
tion to the duration of the minimal ISI needed to prevent
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masking. Central masking occurs only with pattern
masks, not with flashes of light. It does not occur with
random noise except when the noise resembles a pattern.
Central masking takes place both monocularly (or bin-
ocularly) and dichoptically, is unaffected by the energy of
the target and the mask, and can be obtained when the
encrgy of the mask is less than the energy of the target.
Anatowically, peripheral inasking can occur at the level of
the retina, the lateral geniculate nucleus, and possibly
the striate cortex, whereas central masking occurs only at
the level of the striate cortex and beyond.

In view of the above-mentioned properties, it would of
course be tempting to explain peripheral masking by an
integration mechanism and central masking by an inter-
ruption mechanism. Turvey (1973) was certainly right in
adopting a balanced position with regard to this equation,
subsequent work having convincingly demonstrated that
it is untenable.

The first integrative mechanism was proposed by
Eriksen (1966). It consists of contrast reduction by lumi-
nance summation. Two supplementary integration mech-
anisms have been proposed by Breitmeyer and Ganz
(1976; see also Breitmeyer 1980), who elegantly combine
the behavioral data on masking with the growing neu-
rophysiological knowledge about the mechanisms of visu-
al perception. It is assumed that presenting both the
target and the mask elicits activity in transient and sus-
tained channels. Transient channels are thought to be
involved in the detection of spatial location or in signaling
changes in spatial location, whereas sustained channels
are thought to be involved in the processing of the figural
aspects of the stimulus, leading to recognition. Taken
together, these integrative mechanisms provide a full
account of backward pattern masking with short SOAs
according to the following principles.

(1) Contrast reduction by luminance summation
(Eriksen 1966) was originally postulated to explain pe-
ripheral masking by homogeneous flashes of light, but it
evidently comes into play with any kind of mask since
luminance is a property of any visual event. It has re-
cently been demonstrated that this purely integrative
mechanism can provide masking functions that obey
either the additive or the multiplicative rule according to
circumstances (Felsten & Wasserman 1980).

(2) An intrachannel integration mechanism {Breit-
meyer & Ganz 1976) provides a way to account for
peripheral backward pattern masking. At the level of the
retina and the lateral geniculate nucleus, masking by
integration results from the competition between the
target and the mask for common spatial frequency-analyz-
ing channels. At the cortical level, intrachannel inhibition
consists of the addition of noise to a contour-synthetic
process.

(8) An interchannel inhibition mechanism (Breitmeyer
& Ganz 1976} is postulated to account for central masking.
This kind of interference presumably arises from the
inhibition of the activity of sustained channels corre-
sponding to the analysis of the figural aspects of the target
by the activity of transient channels elicited by the onset
of the mask.

1t can thercfore be concluded that even with dichoptic
backward pattern masking (which prevents luminance
summation and the more peripheral intrachannel inte-
grations between the mask and the target) the iconic

16 THE BEHAVIORAL AND BRAIN SCIENCES (1986) 9.1

representation amalgamates characteristics of both the
mask and the target. The cortical intrachannel inhibition
mechanism builds a composite representation that in-
cludes features of both stimuli. In addition, the in-
terchannel inhibition mechanism removes some spatial
frequencies from the target, leaving an impoverished
composite representation.

This account of the way target and mask interact by
integration is now incorporated by Turvey (1978;
Michaels & Turvey 1979) in his view about iconic repre-
sentations with short SOAs. For those who deny the need
to postulate an iconic representation to account for visual
information processing, the concept of integration has
always been sufficient to explain masking at short SOAs
(e.g., Eriksen 1980; Eriksen & Schultz 1978). In this
view, masking is conceived as a consequence of the low
temporal resolution of the visual system and the slow time
course of information aggregation. The mask simply com-
bines its energy and its features with the decaying trace of
the target stimulus, leaving a new, undecipherable de-
caying trace.

If the multilevel integration theory of masking de-
scribed above is correct, then this invalidates the tacit
assumption underlying the use of masking as a technique
to limit the time during which the processing of an initial
intact representation of the visual information can take
place. It is accordingly inappropriate to distinguish be-
tween the energy masking (peripheral masking) that is
supposed to supply an initial composite degraded percep-
tual representation of the target, one not amenable to
successful semantic processing, and the pattern masking
(central masking) assumed to provide an undegraded
unitial representation of the target, which can, at least
potentially, lead to semantic activation. Following this
line of thought, the eventuality of the SA/CI of a masked
word is a priori precluded because there is no place in the
system where a legible representation of the word is
available.

One classical challenge to integrative theories of mask-
ing is the phenomenon first reported by Robinson (1966)
using flashes of light and further extended to stimuli
closer to those used in information-processing investiga-
tions (e.g., Briscoe, Dember & Warm 1983; Dember &
Purcell 1967; Dember, Schwartz & Kocak 1978; Kristof-
ferson, Galloway & Hanson 1979; Turvey 1973). It has
been shown that 2 masked target can be recovered if the
first mask is followed by a second one that hinders its
perception (i.e., if the mask is masked). According to one
interpretation, the first mask interferes with the con-
scious identification of the target but does not affect an
intact representation of the target, which remains re-
trievable in certain cirenmstances; that is, it can be
unmasked by the second mask. An alternative interpreta-
tion, compatible with the integrative theories of masking,
would be that the first mask is simply rendered ineflectual
by the second, such that in the three-stimulus sequence
the target is not masked at all.

Another challenge is the recent model proposed by
McClelland and Rumelhart (1981; Rumelhart &
McClelland 1982; see also Johnston 1981) to account for
the word-superiority effect observed under marking (Rei-
cher 1969; Wheeler 1970) in a paradigm that epitomizes
the use of a pattern mask as an interruptive device. These
authors propose that the mask inhibits the activation




induced by the letter string at the level of feature and
letter analysis, but that the simultancously activated
word representation is left relatively unaffected.

The most challenging theory of masking has been
proposed by Marcel (1983b) as part of a broader concep-
tion in which he argues for the need to distingnish
between the representations available to consciousness
and those that are used in the processing of sensory
inputs. His theory involves the following three proposi-
tions. (1) With peripheral masking the information is too
impoverished to provide either representations useful for
unconscious processing or representations amenable to
conscious interpretation. (2) With central masking the
representations used for unconscious processing of the
input are unaffected by the mask. (3) With central mask-
ing, the conscious identification of the target is impaired
because gestaltlike principles combine the representa-
tion of the target with the representation of the mask into
a unitary percept. This amounts to a new integration
mechanism that acts upon the representations used to
generate conscious experience rather than on the repre-
sentations used for unconscious analysis of the sensory
input. Two points should be stressed. First, as noted
above, it is extremely unlikely that any useful, seman-
tically processable representation of the target is gener-
ated under pattern masking with short SOAs. Second,
Marcel’s new theoretical conception stemmed mainly
from his demonstration of SA/CI for the pattern-masked
priming words and from some related effects (Marcel
1978; 1980; 1983a; Marcel & Patterson 1978) of which the
validity is questionable, as the rest of this section of the
paper will attempt to show.

Priming with a masked prime is an ideal procedure for
satisfying criterion 1. There is no concurrent task to
perform, and it is assumed that subjects pay as much
attention as possible in their attempt to identify the
primes. Hence, performance is entirely data-limited.
Whether the quality of the input is poor enough to
prevent conscious identification is a problem of threshold
determination, Before these data are considered, some
related results will be reviewed, in which the availability
of the meaning of the masked words has been assessed
directly.

4.2, Direct evidence for semantic activation of masked
words

The possibility that normal subjects might show a tendency 1o produce
semantic paralexias - errors that resemble the correet answer in mean-
ing rather than in sound or shape — under conditions of backward
pattern masking has been raised by Marcel (1978), who happened to
observe several errors of that kind in one of his experiments. Frequent
semantic paralexias in the reading of isolated words constitute one of the
defining symptoms of one form of acquired dyslexia, called “deep
dyslexia” by Marshall and Newcombe (1973; see Coltheart, 19804, for a
review). 1t would be ofconsiderable theoretical interest to find converg-
ing tendencies in normal subjects and in brain-damaged patients,
Allport (1977) has tried to document the phenomenon further. He
vbserved that between 6% and 9% of the errors could be classified as
semantically related to some of the target words he presented under
conditions of pattern masking. This was actually observed in 6. 1% of the
cases in Ixperiment I, which involved four-word displays masked to the
point where subjects could identify enly one word. There was also 7.8%
semantic paralexia in Experiment 2, where only two words were
displayed on each trial. Allport (1977) did not try lo estimate the
probability that these errors might have arisen by chance alone. He

Holender: Activation without identification

obviously took it for granted that such a relatively high proportion of
semantic paralexias exceeded chance and reflected some kind of pro-
cessing of the words that shoukl have been provided as correct re-
sponses. The results reviewed below strongly suggest that his assump-
Hon was incorrect.

Both Ellis and Marshall {1978) and Williams and Parkin (1980)
replicated the procedure used by Allport (1977} in his Experiment L.
They confirmed the initial observation by finding 8.9% and 12.7% of the
errors that could be classified as semantic paralexias. Their criteria for
judging the semantic relationship were admittedly somewhat intuitive.
They then tried to estimate the probability that such errors could oceur
by chance alone. Their procedure was to randomly reallocate responses
produced by each of the subjects to the different displays, When this was
done, they observed proportions of semantic paralexias that were very
close to those in the actual responses of the subjects. One can according-
{y conclude that subjects are likely to produce from 6% to 9% semantic
paralexias by chance alone.

Fowler, Wolford, Slade, and Tassinary (1981) confirmed this conclu-
sion with a different procedure. In their Experiment 4, they presented
25 words to their experimental subjects interspersed randomly with 25
nonwords. The paired list of stimuli and responses was then presented
to ten judges, but with the nonword stimuli replaced by randomly
prechosen words. The judges were instructed to pick the ten pairs that
were the most similar in meaning. In doing this, the judges failed to
distinguish Lrials on which words were actually presented from trials on
which nonwords were displayed,

A second Jine of evidence for unconscious activation of the meaning of
unreportahle words comes from another experiment of Marcel (1983a,
Experiment 1), in which he reported the progressive disappearance of
three aspects of word stimuli as a funetion of the progressive decrease in
the duration of the SOA between the stimulus and the mask. Awordora
blank field was presented before the mask. Subjects then either made a
forced choice as to whether or not a word had preceded the mask or
chose the member of a pair of words that was most similar, either
visually or semantically, to the masked word. Only one kind of judgment
was required on each trial. The first decision that reached a chance level
of performance was presence versus absence; with further decreases in
SOA durations, visual-similarity judgmments could ne longer be made
with above-chance accuracy; at the shortest SOA, semantic charac-
teristics hecame unavailable.

These observations are, of course, startling, because they are the
opposite of what most current information-processing theories, in par-
ticular masking theories like that of Breitmeyer and Ganz {1976), would
have predicted. Notice, however, that the greater availability of seman-
tic compared to visual characteristics of words is not uncommon.
McClelland (1976; see also Friedman 1980), in isolating trials for which
all letters of pattern-masked words were correctly identified, nev-
ertheless found that the probability of correctly reporting the case of
these words {upper, lower, or mixed case) did not exceed 0.52.

The validity of the reported dissociation between detection and the
processing of semantic or physical aspects of the undetectable words is
critically dependent on how adequately the detection threshold is
established. The SOA at which subjects first made erroneous presence—
absence judgments was individually determined with the descending
methed of fimits by Marcel (1983a). Six SOAs ranging from 20 msec
below to 5 msec above threshold were then used to provide the results
deseribed above. The individual SOAs corresponding to 60% correct
presence—absence judgments (chance being 50%) ranged from 20 o 110
msec.

These results were never successfully replicated. With SOAs yielding
70% correct detections, Fowler et al. {1981, Experiment 1) observed
68% correct semantic judgments and 54% correct phonetic judgments.
In Experiment 2, semantic judgments amounted to 57% and word-
shape judgments were at chance. Since only one judgment was required
on cach trial, one cannot tell whether or not correct semantic judgments
always corresponded with correct detection, What is clear is that
semantic-judgment performance was not better than detection perfor-
manee. The most devastating result, however, came from Experiment 3
of Fowler et al. (1981}, who never presented any stimuli before the mask
but exphliined to their subjeets what had been done in the other two
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experiments. The subjects then produced the same above-chance per-
centages of correct semantic judgments that had been observed before,
65% and 58% respectively for conditions corresponding to Experiments
1 and 2. So whatever the reasons for the biasing cffect, it is clear that it
can hardly be taken as evidence for semantic processing of the harely
detectable words.

In another attempt to replicate Marcel's effect, Nolan and Caramazza
(1982) made several procedural improvements, of which the most
important was to ask subjects to make first a detection and then a
s[mi]arity judgment on each trial. SOAs of 50, 69, 83, and 100 msec were
used, and either a word or a blank field was presented before the mask
on each trial. The results were very clear-cut: there was no trace of
either visual or semantic information when detection performance was
at chance. For those subjects who met Marcel's criterion of 60% correct
detection performance, visual and semantic similarity judgments
amounted respectively to 60% and 58%. Therefore, contrary to Marcel's
claim, subjects were not better at making similarity judgments than at
detecting the presence or absence of stimuli. Evett and Humphreys
(1981) also mention a failure to replicate Marcel's procedure and results,

The reason for all these failures to replicate is that with SOAs ranging
from 20 to 110 msee in the seminal study of Marcel (1983a, Experiment
1} it is extremely unlikely, at least in the case of the longest SOAs, that
subjects were really unable to detect the words. By comparison,
Jacobson (1974), who used a mask similar to that of Marcel, observed
100% correct identification performance with a mean SOA of 32 msec.
Moreover, Fowler et al. (1981) used a 70% detection threshold because
this performance level was reached with SOAs already too short to be
further reduced. SOAs ranged between 10 and 25 msec, with mean
durations of 15 and 18 msec, respectively, in their Experiments 1 and 2.
Furthermore, close examination of the procedures shows that althongh
the subjects of Fowler et al. {1981, Experiment 1) were dark-adapted,
those of Marcel (1983a, Experiment 1) were cerlainly more light-
adapted, since they looked at the lorced choice outside the tachisto-
scope. This factor should have led to longer SOAs in the former than in
the latter case, as will become evident in Section 4.3.1, For all these
reasons, it is highly probable that detection performance was underesti-
mated in Marcel's Experiment 1, perhaps because subjects adopted a
very stringent crilerion for responding positively during threshold
determination, which they kept with respect to detection during the
experimental phase for the sake of consistency.

To conclude, errors that can be classified as semantic paralexias have
been consistently observed under severe conditions of pattern masking.
However, current evidence suggests that this phenomenon can be
entirely accounted for in terms of a nonzero correlation between
subjects’ response-selection strategies and experimenters’ stimulus-
selection bias. As regards the observation of a better forced-choice
performance in semantic than in detection judgments, this proves o be
elusive and almost certainly artifactual.

4.3. Fulfilling criterion 1: Pattern-masked primes

Most of the experiments to be reviewed in this last section used the same
basic paradigm. A priming stimulus and a target stimulus are displayed

successively, Priming effects are compared in two conditions, one with
the prime left unmasked and the other with the prime masked backward
by a pattern. In the unmasked condition, the prime can be consciously
identified without difficulty. In the masked condition, two situations
must be distinguished. In the less stringent one, the prime can no longer
be identified but can still be detected. In the more extreme one, even
detection of the presence of the prime is made impossible,

In order to achieve the desired masking condition, the priming phase
of the esperiments is always preceded by a threshold-determination
phase. Starting at a relatively long SOA hetween the onset of the prime
and that of the mask, SOA duration is progressively decreased with a
descending method of limits vntil a subject can no longer identify the
prime or even detect it. In the determination of an identification
threshold, a prime always precedes the mask; in assessing a detection
threshold, the mask is preceded either by a prime or by a blank beld,
and the subjecl has to say which event occurred.

4.3.1.Semantic priming without identification of the pri-
me. Oune of the first investigations devoted to semanlic priming by
unidentiliable, masked primes used pictures as both primes and targets
{McCauley, Parmelee, Sperber & Carr 1980). This was then extended to
include all the combinations of picture and word primes with picture
and word targets (Carr, McCauley, Sperber & Parmelee 1982). The
mask was composed of letters and letter pieces. Individual zero identifi-
cation thresholds were determined for each of 10 pictures (McCauley et
al. 1980} or for each of 12 pictures and 12 words {Carr et al. 1982) duringa
Lirst session. These thresholds corresponded to the stimulus exposure
durations (less 5 msec} at which the subject fiiled to identify each
stimulus on six occasions. Full identilication thresholds were deter-
mined by the ascending method of limits. Starting at the zero threshold
exposure duration, stimulus exposure durations were progressively
increased until the subject correctly identified each stimulus on six
occasions. A speeded naming response to the target was required. Table
3 provides prime durations, priming eflects, and prime report rates for
the zero, Iull, and suprathreshold conditions of each experiment.

At this point, only results obtained when both prime and target were
pictures will be considered. As can be seen in Table 3, there was no
difference hetween the priming eflects observed at the zero and full
identification threshold conditions in the first experiment of McCauley
et al. (1980). Two other intermediate exposure durations of the primes,
78 and 87 msec, yielded comparable priming effects of 46 and 54 msec,
respectively. There was also no difference between the priming effects
corresponding to zero, full, and suprathreshold exposure durations in
the second experiment. A further reduction of the exposure duration of
the primes to 37 msecsstill led to a 30-msec priming effect, but this finally
vanished with primes exposed for 17 msec. Carr et al. (1982) obtained
comparable results, except thal the priming eflect, already substantial in
the zero and [ull identification threshold conditions, increased still
further in the suprathreshold condition. Hence, pictures that subjects
were unable lo identify during the threshold-determination phase of the
experiments nevertheless exerted a considerable priming effect in the
second phase of the experiments.

In spite of the reliability of these results, I have always been very

Table 3. Picture priming without identification

Priming effecte

Prime duratione Prime report rated

Authors Study Prime Target Zero Full  Supra Zero  Full  Supra Zero  Full  Supra
McCauley ct al, 1980  Exp. 1 Picturc  Picture 34 38 = 63 96 — 1 13 —
Exp. 26 Picture  Picture 46 33 39 53 90 250 2 45 95
b icture .
Carr et al. 1982 Pfctlm, Picture 39 48 1 46 68 500
Picture  Word 3 15 28 3 a3 97
Word Word 0 33 37 65 9% 540
Word Picture 8 40 49
Purcell et al. 1983 Exp. 3 Picture  Picture  —26 — 44 25 — 250 0.5 — 97
aResults pooled on the two picture sizes. “Results pooled on the two ISIs between the prime and the target. <In msee. 4In percent.
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reluctant to consider them as evidence of SA/Cl of the priming pictures.
One reason was that I found it very doubtful that subjects were really
unable to identify the priming pictures at mean exposure durations
ranging from 48 to 68 msec. In this particular case, my skepticism was
nourished by the fact that, with comparable masking conditions (the
mask consisted of superimposed X’s, O’s, and I's), Rayner and
Posnansky (1978) and Posnansky and Rayner (1978) reported full identi-
fication of pictures presented for mean durations ranging from 14 to 18
msec according to the experiment. In a way, I was wrong! Threshold
durations were reliable in each case. Long exposure durations were
provided by dark-adapted subjects {Carr et al. 1982; McCauley et al,
1980), whereas short durations were provided by light-adapted or less
dark-adapted subjects (Posnansky & Rayner 1978; Rayner & Posnansky
1978). The influence of this factor was clearly demonstrated by Purcell,
Stewart, and Stanovich (1983), who found a zero identification threshold
for pictures exposed for 90 msec with dark-adapted subjects looking into
a dark tachistoscope (Experiment 2); this threshold was reduced to 25
msec with light-adapted subjects looking into an illuminated ta-
chistoscope (Experiment 3). Yet I was also right to be skeptical, even if
for the wrong reason! Purcell et al. (1983) have pointed oul a subtle
artifact in the alorementioned studies.

The gist of the matter is that the levels of dark adaptation differed in
the threshold-determination phase of the experiments and in the prim-
ing phase. During the threshold-determination phase, the room was
dark {or dimly illuminated) and the tachistoscope was dark as well,
except {or the brief presentation of a priming stimulus and a 50-msec
mask. In the priming phase, conditions were the same, except for the
addition of a second stimulus, illuminated for several hundred msee {till
the response was initinted), There was therefore much more light
involved in the priming phase of the experiments than in the threshold-
determination phase, which could have increased the level of light
adaptation enough to allow the priming stimulus to be seen much more
often than expected. Purcell et al. (1983) clearly demonstrated the
validity of this argument. In their second experiment, they used dark-
adapted subjects. They first determined the zero identification thresh-
old {or each subject in a way analogous to that described earlier {Carr et
al. 1982; McCauley et al. 1980). They then recorded the picture report
rate, which is expected to be almost nil, under conditions that mimicked
the priming phase in earlier experiments. No second stimulus was
presented, but a white field was exposed for 800 msec at the time
corresponding to the presentation of the priming stimulus in the other
experiments. They then observed 70% correct reports of the priming
pictures instead of the expected 0% (or 20% by chance alone, since five
different pictures were used).

This observation by Purcell et al. (1983) adds credence to the
assumption that when priming eflects were observed with exposure
durations corresponding to zero identification thresholds, or even
lower, subjects were in fact able to identify the priming stimulus much
more often than expected on the basis of threshold determination.
Therefore priming effects can hardly be attributed to SA/CI of the
prime. This conclusion is further strengthened by the negative results of
a third experiment by Purcell et al. (1983). They resorted to an obvious
method of equalizing the levels of light adaptation bebveen the two
conditions. They simply worked in a well-lit room with light-adapted
subjects and used a bright background field in the tachistoscope. Under
such conditions, the addition of a second stimulus during the priming
phase of the experiment adds nothing to the level of light adaptation
already reached. As can be seen in Table 3, when this was done, priming
pictures exposed for a duration corresponding to a zero identification
threshold (which is now much shorter, 25 msee, as has already been
siressed) exerted no priming ellect at all on the naming of a second
associated picture (the reverse effect was not significant).

Regarding word primes and word targets, Carr et al. (1982) observed
no priming effect with word prime exposed for 65 msee (zero identifica-
tion thresheld; see Table 3). In this case the increase in the level of light
adaptation during the priming phase of the experiment was ineffective.
This does not of course invalidate the conclusion already reached. The
figural properties of a mask consisting of letters and pieces of letters
made it more potent for words than for pictures, as indicated by the
higher exposure durations needed lor zero or full identification thresh-
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old with words than with pictures. 1t just happened that, with Carr et
al.’s (1982) particular conditions, the increase in the level of light
adaptation was strong enough to overcome the less efficient masking
with pictures but not the more eflicient one with words.

At this point one might wonder why things are so complicated.
Woutld not the difference in visibility of the prime between conditions
have been revealed by simply asking subjects to name the target first
and then to try to recall the prime, on each trial? The answer is negative
because that was what was actually done. As can be seen in Table 3,
report of the priming stimulus was almost perfect in the suprathreshold
condition, almost nil in the zero threshold condition, as expected, but
considerably below the expected 100% under the full threshold condi-
tion. In the latter case, report rate ohviously does not reflect subjects’
true identification possibilities, which also casts doubt on the reliability
of the absence of report under the zero threshold condition. This
problem has already been touched on earlier in this paper (see Section
3.2.; Underwood 1981). There are at least two reasons for the unre-
liability of report rate when report is a secondary task, One is that
subjects could simply adopt a laxer report criterion in the double task
than in the single task used in threshold determination. The second is
that they might neglect to report an actually identified prime in order to
avoid interference with the speeded response to the target.

In any case, recall of the primes interferes less with the naming task
when primes are clearly visible {suprathreshold conditions) than when
they are barely visible (full threshold condition). Interference is also less
in the zero threshold condition, presumably because subjects do not
even try to recall primes (Carr et al. 1982; McCauley et al. 1980). Purcell
etal. (1983, Experiment 3) observed an overall level of performance that
was nearly 200 msee slower with subjects required to recall the primes
than with subjects not required to do so. Nevertheless, equivalent
priming elfects were observed in both groups.

Under conditions similar to those discussed here, Fischler and
Goodman (1978) presented a priming word for 40 msec, then a pattern
miask for 50 msee, and finally an item calling for a lexieal decision. There
was no attempt to make the priming word unidentifiable, and subjects
were simply asked to try to recall it after having made the response to the
target. An overall 28-msec semantic priming effect was observed, and
48% of the primes were recalled. After the data were partitioned as a
function of prime report, two rather puzzling effects were observed,
First, a large 66-msec priming effect was confined to those trials for
which the priming word was not recalled. With recalled, identified
primes, the priming ellect was simply nil. Second, the overall level of
performance was much lower for trials without recall of the prime than
for trials with recall of the prime (885 vs. 780 msec). Both results were
contradicted by Carr et al.(1982) in the analysis of their full identification
threshold data. There was no difference between the priming effects
observed with and without prime recall, and overall performance was
worse with than without prime recall (732 vs. 667 msec). No firm
conclusions can be reached, however, because neither the initial obhser-
vation of Fischler and Goodman {1978} uor the failure to replicate it by
Carr et al, (1982} can be considered very informative, Overall individual
mean priming elfects were estimated on the basis of 15 and 12 trials
{minus about 5% of errors), respectively, in these hwo studies. There-
fore, after the partitioning of the data, only a small unequal number of
trials were left to provide the eslimates of the individual mean reaction
times used to determine the priming effects with and without prime
recall. It follows that much instability is expected in these data and little
credence can be given toany particular pattern of results obtained under
such conditions.

With a modified version of the paradigm described so far, presenting
four fields successively, instead of two, Evett and Humphreys (1981)
and Humphreys, Evett, and Taylor (1982) observed various kinds of
priming effects without explicit identification of the primes. Each trial
comprised the successive presentations of a first pattern mask, a lower-
case prime word, an uppercase target word, and a second pattern mask.
There were no ISIs hetween ficlds, and their exposure durations were
equal. Subjects knew that two words were presented, and they were
asked 1o report any word they could identify on each trial. Threshold
trials were used lo establish an exposure duration at which about 40% of
the targets were identilied. This procedure regularly yielded mean
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exposure durations of 35 to 40 msec, with individual values ranging from
25 to 55 msec. During the main part of the experiment, subjects were
also required to report any word they could on each trial. Typically, only
target words {second words) were reported, whereas report rates of the
primes {first word) were almost nil, amounting to 1% or 2%. Despite
this, target report rates were strongly influenced by the nature of the
primes, Evett and Humphreys observed semantic {Experiment 1) and
graphemic (Experiments 2 and 3) priming ellects, and Humphreys et al.
{1982) added phonological priming effects to the series. Similar effects
with very short SOAs belween the primes and the targels were also
observed in categorization tasks in which word—nonwerd classification
time (Pickering 1976) or letter—digil classification accuracy (Humphreys
1978; 1981) was influenced by the category of the primes.

‘Two points should be stressed about the experiments using the four-
field paradigm (Eveit & Humphreys 1981; Humphreys et al. 1982).
First, there is no doubt that the method is very successful in demonstrat-
ing the existence of presumably automatic priming effects, that is,
priming effects that are not determined by subjects” anlicipation of the
targets. Very short SOAs between the prime and the target have also
provided reliable priming effects with the usual two-field paradigm.
This was the case when the target replaced the prime at the same
location after 40 msec (Beauvillain & Segui 1983; Fischler & Goadman
1978, Experiment 2), a value close to the exposure duration of each field
in the four-field paradigm. Second, authors who have used the fouir-field
paradigm have mainly been concerned with the automatic aspects of
priming rather than with demonstrating unawareness of the identity of
the primes. There is no doubt that subjects reported only one word per
trial (actually the second word), but this might simply reflect their
reluctance to provide two responses in what is in any case a strained
situation. They might then report only the easier letter string. We have
no information about the number of prime reports that could have been
observed had the subjects been required to report the first word only.
But we know that a pattern of reports of the first and second words that is
opposed to the one deseribed here can be obtained by slightly modifying
the procedure used by Evett and Humphreys (1981) and Humphreys et
al. (1982). That is, with a sequence consisting of black field, first word for
30 msee, second word for 20 msec, and pattern mask, Naish (1980)
observed a large number of reports of the first word and a small number
of reports of the second. Ofcourse, minute procedural dilferences might
explain the difference in results, which implies that there is a real need
to find reliable methods to assess subject’s true identification capability
in these paradigms. The unavailability for report of the first letter string
in the four-field paradigm is now better evaluated by the introduction of
acondition in which the second letter string was a row of X's rather thana
word (Humphreys & Evett, personal communication, 16 January 1984),
Again, only around 1% report of the first word was observed, which easts
some doubts on my hypothesis that subjects reported only the easier
second! string in the standard situation,

One can conclude that some initia} demonstrations of semantic
priming without conscious identification of the priming stimulus have
elearly been flawed by inadequate controls for the relative levels of dark
adaptation reached during the threshold and the priming parts of the
experiments (Carr et al. 1982; McCauley et al. 1980). When there are
such controls the effect is no longer obtained (Purcell et al. 1983). The
observation of priming eflects confined to trials without prime recall
(Fischler & Goodman 1978) has not been replicated (Carr et al. 1952)
and should be considered inherently unreliable unless the number of
trials is considerably increased, Finally, the four-fiell paradigm devel-
oped by Evett and Humphreys (1981) does not sufler from the artifact of
differential light adaptation, since conditions are the same during
threshold determination and priming. However, in the experiments
reported so far, the ability to identify the priming word has not yet been
fully assessed.

4.3.2. Semantic priming without detection of the prime. In
the last experiments to be analyzed in this paper, the prime was so
severely masked as to be undetectable. The SOA at which detection rate
fell just below 60% was determined with the procedure described in the
introduction to this section; then 5 msce was subtracted from that value
to provide the threshold SOA to be used in the priming part of the
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experiment. This part of the experiment is generally preceded and
followed by a set of threshold trials to verify that the prime cannot be
detected at a rate above chance.

One of the first experiments reported by Marcel using this procedure
is Experiment 3 in his recently published paper (1983a). It was based on
a modified version of the Stroop task in which color patches were
preceded by color words. The main finding was that the pattern of
interference and facilitation was the same whether or not the color word
was masked. These results could not be replicated by Cheesman &
Merikle (1984), who found no Stroop effect when detection of the color
word was at chance. For higher SOAs, the amount of Stroop eficct was
an increasing function of SOA duration.

A second experiment based on this procedure was described by
Marcel (1980) in the context of the study of priming by polysemous
words. Primes were presented either normally for 500 msec or for 10
msec followed by a pattern or noise mask after the predetermined 181,
which corresponded to the level of 50% correct detection in this
particular experiment. As was mentioned in Section 2.3, there is now
good evidence that several meanings of a polysemous word are automat-
ically accessed at the time of presentation. There is also evidence that
one particular meaning is promplly selected on the basis of the context,
the others being deactivated (Pynte, Dé & Scampa 1984; Swinney 1979;
1982). If this is so, only the selected meaning would be efficient for
priming, provided the time elapsing between the prime and the word
was not teo short. A selective priming effect was indeed observed by
Schvaneveldt, Meyer, and Becker (1976), whose supraliminal condi-
tions were replicated by Marcel {(1980). Marcel and Schvaneveldt et al.
used a paradigm in which three items were presented successively, with
the polysemous word always occupying the second position, Selective
priming is demonstrated by the fact that, compared with appropriate
controls, the response to a word like money is facilitated in a sequence
like save-bank—money, but the response to the word river is not
facilitated in a sequence like save-bank—river. When Marcel masked
the polysemous word with a bright field {peripheral masking) the
priming effect was no longer observed. When the polysemous word was
pattern-masked (central masking) to a point where detection of the
prime was at chance, unselective priming effects were observed. This
time, both money and river were primed when they ended a sequence
the first and second members of which were save and bank, bank being
unavailable to awareness. This demonsiration looks very compelling
since both criterion 1 and criterion 3 were met, that is, the prime was
unreportable and the eflects observed without conscious identification
were qualitatively different from those obtained with conscious identifi-
cation of the prime.

The next four experiments all used dichoptic rather than binocular
presentations of the prime and the target. Marcel's Experiment 4
(1983a) was partially prompted by the contradiction hetween the Stroop
effects observed in his Experiment 3, deseribed above, and the absence
of such effects with subliminally presented words reported by Sever-
ance and Dyer (1973). Procedural differences between the two experi-
meats corresponded roughly to conditions leading to peripheral and
central masking as defined in Section 4.1. This led to the use of an
experimental design in which monocular energy masking (appropriate
for pure peripheral masking) and dichoptic pattern masking (appropri-
ate for pure central masking) were contrasted. The pattern-masked part
of the experiment was replicated by Balota (1983) and Fowler et al,
(1981).

The experiment is based on the paradigm of Meyer et al. (1975) in
which lexical-decision priming by semantically related words is evalu-
ated. The prime was masked, and the target appeared afteran SOA of
2000 msec. SOAs of 200 and 350 msec were also included by Fowler et
al. (1981, Experiment 6) and Balota (1983), respectively. Table 4 shows
that priming effects were reliably observed under dichoptic pattern-
masking conditions, provided the time elapsing between the prime and
the target was long. With a 2000-msec SOA, there was no dilference
between the priming effect due to unmasked and pattern-masked
primes in the study of Marcel (1983a), whereas the priming effects were
weaker with pattern masking than without masking in the Fowler et al.
(1981) and Balota (1983) experiments, the difference reaching statistical
significance only in the latter case. Under pattern-masking conditions,




Table 4. Priming without detection in dichoptic masking

Masking condition

Authors Study  SOA2?  No mask Pattern
Marcel 1983a Exp. 4 2000 620 54
Fowler ct al. 1981 Exp. 5 2000 38 29
Exp. 6 2000 — 32
Exp. 6 200 — -3
Balota 1983 2000 51 35
350 57 12

a8timulus onset asynchrony between the prime and the target

in msec. LPriming eflect expressed in msec.

the priming eflect did not show up when the SOA was short, being
either 200 msec {Fowler et al. 1981} or 350 mscc (Balota 1983). In
addition, no priming effect was observed by Marcel {1983a) when the
prime was masked by noise, which confirms the initial prediction; that
is, the dillerence in priming eflects between the pattern- and noise-
mask conditions or the difference between the results of Marcel's
Experiment 3 (1983a) and those of Severance and Dyer (1973} is
attributed to the fact that different mechanisms of masking are at work in
each case. In short, semantic priming without conscious detection of the
prime is observed under central masking conditions but not under
peripheral masking conditions.

Further evidence of semantic analysis without conscious identifica-
tion of the prime can be found in the fact that subjects whose perfor-
mance improved between the threshold control trials given before and
after the priming part of the experiment did not show stronger priming
ellects than subjects whose performance did not improve (Fowler et al.
1981). Balota also reports that subjects whose detection threshold was
reached with a very short ISI hetween the prime and the mask showed a
stronger priming effect (41 msec) than subjects requiring a longer IS] to
reach the threshold (29 msec). This observation was confined to the long
interval between the prime and the target. Both observations have been
taken as further indications that subjects really did not see the priming
word during the main part of the experiment.

However, some results were also at odds with this conclusion. First,
unconscious priming cannot be attentional. Automatic priming is known
to occur with very short SOAs (Beauvillain & Segui 1983; Fischler &
Goodman 1978; Neely 1976; 1977). Priming can even occur with a
spatially nonoverlapping prime presented shortly after the target (Kiger
& Class 1983). Hence, the absence of priming effects with short SOAs
{Balota 1983; Fowler et al. 1981) is inconsistent with the rest of the
results. Also, in Balota’s data, a cost-benefit analysis {Posner & Snyder
1975a; 1975b) revealed a tendency to obtain hoth facilitation and
inhibition from pattern-masked primes, a fact more compatible with
intentional, therefore conscious, than with automatic priming.

In spite of these inconsistencies dichoptic pattern masking has until
recently proved to be one of the most reliable procedures in the masking
literature for tenlatively demonstrating semantic activation without
awareness. It wasalso tempting to bridge the gap between this topicand
the related field of binocular rivalry (see Walker, 1978, for a review), in
which claims for the demonstration of the same phenomenon have also
been made (e.g., Philpott & Wilding 1979; Somekh & Wilding 1973; but
see Zimba & Blake, 1983, for a failure to get priming effects from the
suppressed eye). Unfortunately, such conclusions must now be com-
pletely reassessed in light of the artifact of modified levels of light
adaptation between the threshold determination and priming phases of
the experiments as discovered by Purcell et al. (1983). The possibility
that this artifact flawed most of the undetectable prime experiments is
just as compelling as in the case of unidentifiable primes (see Section
4.3.1).

The danger was particularly strong in the experiments of Balota (1983)
and Fowler et al. (1981, Experiments 5 and 6) because subjects were
dark-adapted and viewed a dimly illuminated tachistoscope. Hence the
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addition of a target stimulus in the priming trials compared with the
threshold trials contributed to increasing the level of light adaptation of
the subjects, which in turn implies that the discriminability of the
stimuli was better in the former than in the lalter type of trial. One
might even be tempted to use this factor to interpret subtle aspects of
the results. First, there was no priming eflect with the shortest SOA
between the prime and the targel. This might readily be explained by
analyzing Balota’s experiment. A new trial was initiated every 10 sec. It
follows that the dark intertrial interval that preceded the next prime
lasted 6 sec when SOA duration was 2 sec and 7.65 sec when SOA
duration was 0.35 sec. Hence subjects had more time to readapt to dark
after the preceding target and before the next prime when the SOA was
short than when it was long, which implies that they had less chance to
see the prime in the former than in the latter case. Although intertrial
intervals were more variable in the experiments reported by Fowler et
al. (1981; Experiments 5 and 6), the same reasoning conld nevertheless
apply because a difference of 1.8 sec is expected in the mean intertrial
intervals corresponding to long and short SOAs. Second, one can go
even further in the interpretation of these results. Balota {1983) found a
small, nonsignificant priming effect with his short SOA, whereas Fowler
et al. {1981, Experiment 6) observed no effect at all. This might be
explained by the fact that the increase in the level of light adaptation
during priming compared with threshold trials was greater in the
experiment of Balota because he presented the target four times as long
as Fowler ct al, did. As regards Marcel's Experiment 4, nothing is said
about the lighting conditions of the experimental room, but the inside of
the tachistoscope was dark. If, as subjects often do, Marcel's subjects
kept their faces pressed against the eyepieces throughout a long run of
trials, they could well have been exposed to dilferent levels of dark
adaptation between threshold trials and priming trials, even if the room
was actually lit.

On the basis of this alternative interpretation, priming effects can be
attributed to the fact that subjects were able to see the prime more often
than expected on the basis of threshold determination. Then it is simply
irrelevant that subjects who improved perforimance on control threshold
trials after the priming part of the experiments did not show greater
priming effects than subjecis who did not improve (Fowler et al. 1981,
Experiment 5). The fact that subjects who had very short 15Is showed a
greater priming effect than those who needed longer I81s (Balota 1983}
could simply mean that the subjects who were the best at coping with
the masking situation were also more likely to benefit from an increase in
light adaptation. In spite of the increase in light adaptation, conditions of
visibility are still poor. One might therefore not expect the prime to be
clearly seen on each trial, which could account for the weaker priming
effect in the masked than in the unmasked conditions (Balota 1983;
Fowler et al. 1981) and also for the fact that volitional aspects of priming
are less prominent under masking (Balota 1983). Aside from the in-
terpretation proposed above, the absence of priming effects with short
SOAs might simply reflect the slow information aggregation of barely
visible primes.

To sum up, the hypothesis thal priming effects observed under very
severe conditions of pattern masking reflect SA/CI of the prime cannot
be considered as supported by the data reported so far. An alternative
explanation in terms of conscions identification of the primes is at least as
reasonable in the face of present evidence.

4.4. Conclusions

In Section 4.2 it was shown that semantic paralexias do
occur with pattern masking (Allport 1977; Fowler et al.
1981; Ellis & Marshall 1978; Williams & Parkin 1980).
However, this can be accounted for without postulating
semantic analysis of the masked words. Section 4.2 also
showed that the initial observation (Marcel 19832, Lx-
periment 1} of better performance in visual or semantic
similarity judgments than in presence—absence judg-
ments has never been replicated (Evett & Humphreys
1981; Fowler et al. 1981; Nolan & Caramazza 1982). The
inconsistency among results might be explained by the
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rough assessment of presence—absence performance in
the initial study.

Section 4.3 reviewed evidence of semantic priming
from pattern-masked primes, a condition eminently suit-
ed to implementing criterion 1. One can in principle
determine a threshold SOA at which subjects are unable
to identify or even detect the priming stimulus and then
use it to check whether or not the prime has retained its
potency. This procedure has been used successfully sev-
eral times {Balota 1983; Carr et al. 1982; Fowler et al.
1981, Experiments 5 and 6; Marcel 1980; 1983a, Experi-
ments 3, 4, and 5; McCauley ct al. 1980). Unfortunately,
these results offer either no evidence at all or, at best,
equivocal evidence in favor of SA/CI. An alternative
interpretation is simply that the visibility of the primes
has often been much better in the priming trials than
indicated by the threshold trials of these experiments.

With respect to priming by picture, this alternative
interpretation has been clearly demonstrated by Purcell
et al. (1983), who showed that Carr et al.’s (1982) and
McCauley et al.’s (1980) subjects, because of their higher
level of light adaptation in the priming than in the
threshold trials, were able to consciously identify the
prime more often in the former than in the latter case. In
Section 4.3.2, I speculated about the possibility that
other results (Balota 1983; Fowler et al. 1981, Experi-
ments 5 and 6; Marcel 1983a, Experiment 4) might have
been flawed in the snme way. 1t should be borne in mind,
however, that Carr et al. (1982) failed to show any priming
effect with words under the very same conditions in
which increased light adaptation had led to picture un-
masking in the priming trials. It is an empirical question
whether prime identification during the priming trials
was indeed increased by the higher level of light adapta-
tion compared with threshold trials in the experiments
using undetectable priming words. Even if this did not
occur, the fundamental issue would remain unaffected.
There is a more general reason why primes could have
been more often consciously identified than threshold
trials indicate, namely, threshold establishment might
have been inadequate.

Most of the problems that have plagued the classical
psychophysics of threshold determination reappear in the
experiments described in this section of the paper as if the
better solutions proposed in the framework of signal-
detection theory (e.g., Swets, Tanner & Birdsall 1961)
were nonexistent. The major issue concerns the in-
terpretation of the negative responses of the subjects. For
example, the aim of the descending method of limits is
obvious for the subjects who might adopt a very stringent
criterion of detection or identification. Merikle (1982) has
also criticized the fact that there were too few trials at
threshold SOAs to allow for reliable evaluation of uniden-
tifiability or undetectability of the priming stimulus.
When more reliable methods of threshold determination
are used, semantic judgments were no better than pres-
ence—absence judgments (Nolan & Caramazza 1982), and
there was no Stroop effect (Cheesman & Merikle, in
press). Moreover, in this latter case, the amount of
priming was found to increase with the detection fre-
quency of the color names. It is tempting to infer from this
result that the reduced priming effect abserved by Balota
(1983) and Fowler et al. (1981, Experiment 5), but not by
Marcel (1983a, Experiment 4), simply reflects lower
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proportions of identified primes in the masked than in the
unmasked condition. There is a similar interpretation for
the stronger facilitation effect found by De Groot (1983)
with subjects who claim to be able to identify some
primes during the priming trials compared with the
weaker effect of subjects who claim to identify no prime.

At first sight, two results reported by Marcel do not
seem open to the criticisms made above. He observed
that there were qualitatively different priming eflects
with masked and unmasked primes (Marcel 1980) and
that an increased repetition of a masked prime increased
the amount of priming but not the number of prime -
recalls (Marcel 1983a, Experiment 5). It would be very
incautions, however, to conclude from the pattern of
results that the procedure used to make the prime un- -
available to consciousness had in fact been adequate. It
should be remembered that qualitatively different prim-
ing effects can be observed with conscious primes as well
(see Section 1).

One can therefore conclude that the issue of SA/CI of
pattern-masked stimuli is still unsettled in the face of
current evidence. An alternative explanation in terms of
conscious identification is at least as plausible, if not more
compelling, in accounting for available data. The stan-
dard integration theory of pattern masking (see Section
4.1), which gives a coherent explanation of a large body of
data and according to which priming by undetectable
pattern-masked primes is hardly conceivable, is certainly
not challenged by the findings reported so far. Whether it
could be challenged by results obtained with the aid of
improved methodology is still an open issue.

The criticisms raised in this part of the paper are mainly
directed at the procedures used in existing work on
semantic activation without identification or detection of
the primes. However, the ability of backward pattern-
masking experiments to address that issue remains un-
affected by these criticisms. Better conditions of assess-
ment of eriterion 1 can readily be achieved by improving
the methodology; some suggestions in that direction
follow,

(1) Detection or identification thresholds of the masked
primes should be determined by modern psychophysical
methods. Priming effects should be measured at zero or
near-zero values of d”but also at higher values of d”, in
order to give a fuller picture of the phenomenon (sce
Merikle 1982; Chessman & Merikle, 1984).

(2) Light adaptation conditions should be equalized
between threshold and priming trials. This amounts to
saying that the structure of each kind of trial should be the
same with respect to the temporal and energy charac-
teristics of the visual events involved. This requirement is
almost automatically met when subjects are light-adapted
and the background field of the tachistoscope is bright.
With dark-adapted subjects locking into a dark ta-
chistoscope, threshold trials should involve a bright field
of the same duration and intensity occurring at the same
time as the target ficld in priming trials.

(3) Controls for the availability of the primes, or aspects
of the primes, should be included in the priming part of -
the experiments. This can be achieved by asking subjects
to recall the prime on each trial of the priming task.
Mutual interference between prime vecall and target
response has been observed, however. Hence a better
procedure would be to mix priming and control threshold




trials and to cue subjects concerning which task to per-
form on each trial,

5. General conclusions

This paper has proposed an analysis of the data relevant to
the issue of SA/CI in three different fields of inquiry. In
order to demonstrate the existence of such a phe-
nomenon, a twofold condition, referred to as criterion 1,
must be met. At the time of presentation of the critical
stimulus, (1) there must be indirect measurable effects of
semantic activation, and (2) the identity of the stimulus
must be unavailable to the subject’s consciousness, that
is, he must be unable to give direct evidence of identifica-
tion (e.g., through verbal report or any kind of voluntary
discriminative response).

Conclusions specific to each topic can be found at the
end of cach of the threc main sections of the paper (sce
2.3, 3.3, and 4.4). A brief summary that provides answers
to the three questions asked in the introduction of the
paper is given below.

The first question was whether the experimental para-
digms adequately satisfied criterion 1. The main problem
is that the availability of the semantic content of the
critical stimulus to awareness should be the same in the
task devoted to the measurement of indirect evidence of
semantic activation as in that devoted to the assessment of
the extent to which the identity of the stimulus is reporta-
ble. The adequacy of the paradigm in implementing this
requirement depends on how report performance is lim-
ited. At one extreme, dichotic listening tasks provide
conditions in which performance is resource-limited.
Whether the semantic content of the critical stimulus
reaches consciousness depends on how much of the
available resources are allocated to its processing, a factor
that is partly under the subject’s voluntary control
through attention deployment. There is empirical evi-
dence that subjects’ distribution of attention is affected
differently by the instructions corresponding to each task
required by the assessment of criterion 1. It therefore
follows that dichotic listening cannot provide conditions
that satisfy criterion 1. At the other extreme, backward
pattern masking (in which performance on the masked
critical stimulus is data-limited) offers excellent oppor-
tunities for satisfying criterion 1. In this case one need not
be preoccupied with eventual changes in the availability
of the semantic content of the critical stimulus in each
task, since increasing attentional focus or effort does not
change the processing conditions. Parafoveal vision oe-
cupies an intermediate, but favorable, position since
resource limitation plays only a moderate role compared
to data limitation in the processing of the parafoveal
stimulus.

The second question concerned the existence of data
that satisfy criterion 1. No such data can be found in the
field of dichotic listening for the reason just given.
Positive data are very scanty in parafoveal vision, but
several tentative positive answers have been put forward
in pattern-masking investigations. In any case, it is pre-
mature to consider these results as evidence of SA/CI
unless they are replicated under improved conditions.

The third question, concerned with the possibility of
improving methodology, is therefore crucial. As sug-
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gested at the end of Section 4.4, the answer is definitely
positive as regards pattern masking. The answer is much
more elusive in the field of parafoveal vision, although in
Section 3.3 some tentative improvements are suggested.
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Unconscious semantic processing: The
pendulum keeps on swinging

David A. Balota
Department of Psychology, Washington University, St. Louis, Mo. 63130

Holender suggests that because the theoretical framework is
now available to interpret semantic activation without conscious
identification (SA/CI) the pendulum has now swung too far in
the direction of uneritical acceptance of this research. However,
there is evidence that his review of the literature may reflect a
swing in the opposite direction since there are (1) misinterpreta-
tions of certain studies on pattern masking and (2} failures to
acknowledge highly relevant data.

Holender highlights a series of dichoptic masking experi-
ments involving semantic priming by Marcel (1983a), Balota
(1983), and Fowler, Wollord, Slade, and Tassinary (1981) that
have purportedly demonstrated SA/CI. According to Holender,
the latter two studies simply fall prey to a problem noted by
Purcell, Stewart, and Stanovich (1983) concerning light adapta-
tion because the target stimulus appears in the priming trials but
not in the threshold-setting trials. This is clearly a valid point
concerning the McCauley, Parmelee, Sperber, and Carr (1980)
experiments. However, there are important differences be-
tween the McCauley et al. and the Balota and Fowler et al.
studies that must be recognized if Holender’s claims are to be
evaluated.

First Holender states that there was a “dark intertrial inter-
val” in the Balota and Fowler et al. studies; however, in both of
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these studies the intertrial interval was a return to a lighted
fixation field that was adjusted to a lower luminance level but
was clearly not dark. (Although Baleta reported only that the
fixation field was adjusted to lower luminance, the actual lumi-
nances followed those reported in Fowler etal.) McCauley et al.
were restricted to presenting a dark fixation field because there
were only three fields in their tachistoscopes. However, both
Balota and Fowler et al. used four-channel tachistoscopes with
one field used for a fixation field. Thus, subjects in both the
threshold-setting and priming trials were looking at a lighted
fisation field. This is an important issue because the dark
adaptation occurring in the threshold-setting trials in the Balota
and Fowler ct al. studies was considerably less than in the
McCauley et al. study.

Second, the discrepancy in luminance between the fixation
ficld and the other fields was approximately .25 as large in the
Balota and Fowler et al. studies as in the McCauley et al. study.
Thus, the likelihood of the large impact of light adaptation by the
targets was considerably lessened in the Balotaand Fowler etal.
studies.

Third, because of the Polaroid filters used to obtain dichoptic
masking, the luminance levels of all fields except the fixation
field were considerably lower in the Balota and Fowler et al.
studies than in the McCauley et al. study. This is an especially
important issue when one considers that the influence of a light-
adapting stimulus not only is eliminated but can be reversed at
lower luminance levels (Schaf & Fuld 1972). Thus, although
Balota and Fowler et al. did not totally equate the luminance
levels across the threshold and testing sessions, the potential for
light adaptation’s occurring in the priming trials is relatively
minimal compared to that in the McCauley et al. study. In fact,
even Purcell et al, did not cite this as a problem with the Fowler
et al. study. (Balota’s paper had not yet been published.)
Finally, it is worth noting that Dagenbach & Carr (see their
accompanying commentary) have recently conducted two ex-
periments that replicate and extend Balota’s and Fowler et al.’s
semantic priming effects while strictly controlling the light
environment during threshold-setting and test trials.

For the sake of this discussion, however, let us assume that
the priming eflects observed by Balota and Fowler et al. were
due to subjects’ consciously recognizing the primes, as Holen-
der suggests. One would expect such conscious recognitions to
have implications for other aspects of the data in these studies.
There are two relevant aspects from the Balota study that
Holender failed even to acknowledge.

First, consider the nonword data. In the suprathreshold
condition, when the primes were words, response latency to the
nonwords was 40 msec faster than for the neutral nonword
primes {e.g., xxxxx). However, in the threshold prime condi-
tion, there was only a 4-mscc difference hetween word primes
and nonword primes for nonword targets. Neely (1977} has
interpreted such suprathreshold word prime nonword target
facilitation as reflecting a conscious semantic matching strategy
between the prime and the target. One obvious reason that this
matching strategy would not work in the threshold conditions is
that subjects did not have the primes available for such a
conscious match.

A second aspect of the Balota study also suggests that the
primes were not being consciously recognized. That is, Balota
included a later context-recognition test to further address the
impact of the prime items. In this recognition test the targets
were presented in a context either the same as or different from
the one that earlier occurred during the priming trials (i.e., the
primes). Since Holender suggests that the observed priming
effects were due to some proportion of the primes being identi-
fied, let us consider the condition where the largest priming
effect was found, that is, the condition in which most of the
primes were presumably recognized. This condition is the long
stimulus onset asynchrony (SOA) condition for the homographic
targets. For these items the priming effect was 47 msee for the
threshold prime condition and 31 msec for the corresponding
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suprathreshold condition. If subjects were consistently recog-
nizing the prime items, as Holender suggests, one would expeet
some impact of these recognized items on a later context-
recognition memory test. However, this recognition test
yielded a 31% influence of same-versus-different context in the
suprathreshold condition and a 0% influence of same-versus-
different context in the threshold condition. Thus, if subjects
were indeed recognizing the prime inch and this facilitated the
lexical decisions to the word gard, it is unclear why this recog-
nized word, inch, had no impact on how yard was stored in
memory. That is, subjects were apparently just as likely to store
in memory the meaning of yard referring to “measuring instru-
ment” as the meaning referring to “back yard.” Again, it is
unclear why this would occur if subjects were consciously
recognizing the prime word inch. In fact, one might argue thata
degraded stimulus might produce quite a large impact on
memory performance since the subject may be forced into
capacity-demanding constractive processing of the degraded
stimulus. However, there was no evidence of such an impact in
this study, even though in all conditions where the subjccts
could see the prime word there were highly significant episodic
context effects.

This commentary had twa goals. The first goal was to point out
differences between the McCauley et al. study and the Balota
and Fowler et al. studies. These differences appear to be
substantial enough so that light adaptation was not a erucial issue
in producing the observed threshold priming effects. Ob-
viously, the final answer must await futher empirical investia-
tion. The second point is that in the Balota study, the threshold-
setting task was only one of at least three converging lines of
evidence (along with the nonword data and the recognition
memory data) that appear to indicate that subjects were not
consciously identifying the primes during the priming task. In
this light, instead of prematurely accepting the research on
SA/CI, Holender may be prematurely rejecting this research.

Through the looking-glass and what
cognitive psychology found there

Edoardo Bisiach

Istituto di Clinica Neurologica deli'Universita di Milano,
35-20122 Mifano, ltaly

Let us first examine what cognitive psychology has found in the
laboratory and focus on a small portion of the considerable data
serupulously surveyed by Holender.

A number ofinvestigators claim to have shown priming cffects
without the identification or even the detection of the pattern-
masked prime. Criteria for {the absence of) identification or
detection were of two kinds: verbal reports obtained from
independent threshold determinations and verbal reports from
the priming phase of the experiments, respectively. 1 will not
discuss the factors that, as Holender suggests, might flaw re-
liance on independent threshold determinations, which would
indeed appear to be open to criticism. Rather, I will consider
whether it is true that the subjects’ failure to exhibit verbal
indications of identification or detection of primes should not be
taken at face value as bona fide evidence of . . . what?

Obviously, absence of verbal identilication or detection does
notimply that events precipitated by the prime have come to be
substantially extinguished; quite the contrary, semantic prim-
ing from unreported primes scems to constitute undeniable
evidence for the persistence of such events and for their high-
level integration, specific structure, and effectiveness. What
may cause surprise, being counterintuitive, is the fact that these
events, so closc to the level of our pretheoretical conception of
thought process, should not exhibit the whole complex of
properties that shape the observable consequences of “su-




praliminal” stimulations, notably, accessibility to verbal report.

It would exceed the scope of this commentary to speculate as
to whether and to what extent surprise is justified if one consid-
ers clinical syndromes such as conduction aphasia or deep
dyslexia. Likewise, it would be beside the point here to consider
possible explanations for the dissociation between semantic
priming and verbal reportability. So let us turn to what seems to
be the focus of Holender’s worries.

The studies that constitute the field of his survey are a good
illustration of the truism that the meaning of words such as
identification or detection is relative: Verbally unreported
primes must have been in some way identified in order to

" engender semantic priming. Holender, however, is not so much
concerned with the verbal-versus-nonverbal aspects of identifi-
cation as with a (nonparaphrastic) “conscious”-ver-

: sus-“nonconscious” dichotomy. He rejects verbal reports as
criteria for consciousness of priming stimuli without actually
suggesting other criteria to support his strong contention that
“on the basis of current evidence it is most likely that these
stimuli were indeed consciously identified.” To put it more
precisely, he criticizes the criteria that have heretofore been
adopted by several investigators and suggests a number of
methodological improvements that might indeed contribute toa
better insight of the subject. However, the disentanglement of
d’ and beta, which he rightly recommends, would not provide
an answer to his question.

Suppose it were shown that verbal denial of the oceurrence of
a priming stimulus was due to a very conservative response
eriterion and that relaxation of the latter reveals some residual
detection {which would not necessarily imply on this index
rather than on the former one, for a judgment about the
conscious quality of the events at issue?

To take an extreme case, who would seriously claim that
Weiskrantz, Warrington, Sanders, and Marshall (1974), in find-
ing that their patient could make correct guesses as to the
location of targets he denied having seen, have shown that these
targets were, after all, consciously detected? What we can get
from d's in experiments with pattern-masked primes is an
indirect measure of the strength of a nervous process; a measure
that might bear interesting relations to priming effects but that
cannot be offered for the investigation of consciousness as if it
were the speculum par excellence.

The real problem is that, in its renewed interest in con-
sciousness, psychology seems far from having satisfactorily de-
fined its referent and from having developed a strategy for its
seientific investigation. I am inclined to suppose that this scarce
realized state of affairs is in part due to the circumstance that the
strongest challenges to our intuitive concept of consciousness so
far have come from the study of brain-lesioned people. So the
investigation of semantic activation in conditions of more or less
impoverished input, as well as Holender’s critique, are most
welcome.

It is all too natural to muse over the phenomenal experiences
of subjects undergoing semantic activation experiments, and
one wonders to what extent Holender is in fact referring to these
experiences throughout the target article. However, I have
tried elsewhere (Bisiach 1985) to argue that phenomenal experi-
ences in themselves are unknowable and, in spite of possible
postbehavioristic hopes, cannot be part of scientific explana-
tions. Phenomenal experiences, indeed, differ from hypo-
"thetical constructs in at least bwo important respects, First, as far
as we ourselves are concerned, they are not at all hypothetical.
Second, the ascription of phenomenal experiences to other
-people is a mere guess we make by analogy with ovrselves, since
there seems to be no independent reason for their postulation.
That is tantamount to saying that they are not a construct either.
Thus, speculation over other people’s phenomenal experiences
seems to be question-begging projective introspectionism over
something that stands beyond our reach and that has no scien-
tific import. Unlike Alice, psychology can only see the smoke of
the looking-glass house fireplace, not the fire itself.

Commentary/Holender: Activation without identification

Theories of visual masking

Bruce Bridgeman
Center for Interdisciplinary Studies, University of Bielefeld, 48 Bielefeld 1,
Federal Republic of Germany

Of the several methods of evaluating semantic activation with-
out conscious identification, Holender identifies visual masking
as the only valid one. It is therefore important to cvaluate
Holender’s interpretation of masking. Unfortunately, several of
his assumptions are questionable.

A fundamental distinction in visual masking is Kahneman’s
(1968) differentiation between type A, most effective for simul-
taneous target and mask, and type B, which is strongest at a
stimulus onset asynchrony (SOA) of 60-100 msec and typifies
metacontrast. There is little or no type B masking when SOA =
0. The differentiation of type A and type B functions is related to
Turvey’s (1973) classification of peripheral and central masking,
which Holender accepts, but is distinct from it; the A-B contrast
is defined in terms of psychophysically observed masking func-
tions rather than a presumed anatomical locus of action.
Holender does not differentiate between type A and type B
functions and therefore overrates the importance of integration
theoreis. Further problems come from weaknesses of the theo-
ries themselves.

Holender relies on the sustained-transient hypothesis of
Breitmeyer and Ganz (1976), which has become a dominant
theory of visual masking {Turvey 1980; Michaels & Turvey 1979;
Breitmeyer 1984). Holender’s Section 4.1, principle 2 uses the
Breitmeyer and Ganz conception of intrachannel integration to
account for peripheral backward pattern masking. These au-
thors in turn rely on data from Fiorentini and Maffei (1970} to
show that neurons with transient receptive fields are not in-
volved in intrachannel masking. Fiorentini and Maffei mea-
sured the psychophysical threshold for a disc sinusoidally modu-
lated in brightness, while a surrounding ring was modulated at
the same frequency but with varying phases. At low temporal
frequencies masking was optimal at a phase lead of about 45
degrees (annulua leads disc), while at high temporal frequencies
optimal masking shifted to phase lags (disc leads annulus).
Breitmeyer and Ganz (1976) interpreted this as a shift from a
sustained-cell intrachanne) mechanism at low frequencies to a
sustained-transient interaction at higher frequencies.

When organized in terms of the latencies at which target and
mask interact, however, the apparent shift in mechanisms looks
quite different. The optimal phase angle at the low frequency of
1.5 Hz, for instance, was +45 degrees, corresponding to a
latency (disc leads annulus) 0f 83 msec. At the high frequency of
8 Hz optimal masking occurred at a phase angle of —90 degrees,
implying a shift from paracontrast to metacontrast mechanisms.
The negative phase angle of 90 degrees can be equally well
interpreted as a positive phase angle of 270 degrees, however,
corresponding to a latency of 94 msec (disc leads annulus). The
11-msec difference in latencies is within the sampling error, for
Fiorentini and Maffei sampled cvery 45 degrees, corresponding
to every 83 msec at 1.5 Hz. Thus there was no shift in masking
properties and no need to postulate a shift in masking mecha-
nisms in the middle of the range of temporal frequencics
studied. The Breitmeyer and Ganz hypothesis is called into
guestion,

The Breitmeyer and Ganz interchannel inhibition mecha-
nism (Holender's Section 4.1, principle 3) encounters both
theoretical and empirical objections. The theoretical problems
begin with the fact that the transient neurons’ burst is too brief
and the latency difference between transient and sustained
neurons is too small to account for type B functions. Recognizing
this problem, Breitmeyer and Ganz postulate two stages of
transient-on-sustained inhibition, one at the lateral geniculate
level and one at the cortical level. The two-stage interaction,
coupled with the added complication of the transfer charac-
teristics of two kinds of local inhibitory interneurons, makes it
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impossible to predict the behavior of the model by simple
supevimposition of histograms, as Breitmeyer and Ganz attempt
to do. The two inhibitory mechanisms have dilferent temporal
characteristics and will be expected to interfere with each other
under some conditions and resonate under others. The only way
to determine the behavior of the theory is to model it mathe-
matically and simulate it on a computer. This has never been
done, so the Breitmeyer and Ganz proposal remains a hypoth-
esis rather than a model.

Another way to evaluate the interchannel theory is to test its
predictions empirically by recording from single neurons during
metacontrast. The model predicts that optimal backward mask-
ing whould yicld silence or near silence from cortical sustained-
type neurons, because their firing is inhibited by transient
neurons. Recordings from the monkey’s primary visual cortex
have shown, however, that a cell that responds to a target
stimulus will always respond to a disc-ring sequence at the
optimal latency for metacontrast (Bridgeman 1980). Monkeys
were trained to respond to the brighter of two flashed discs and
then were presented test trials consisting of two equally bright
discs, one surrounded by a simultaneous ring and the other by a
delayed ring. At the proper disc-ring latency, the disc sur-
rounded by the delayed ring should appear dimmer owing to
metacontrast. The percentage of behavioral responses to the
simultaneous-ring side was a measure of mctacontrast. When
the same stimulus array was presented during single-unit re-
cording, two bursts of firing were obtained. The first was
unaffected by the mask, but the later burst, peaking at a latency
of about 300 msce, was reduced in trials where simultaneously
recorded psychophysical data indicated that the disc at the
location of the cell’s receptive field was masked by metacontrast.
This pattern of results occurred in nearly all cortical neurons
recorded. The prediction of the sustained-transient theory was
contradicted, for the carliest peak of single-cell activity was not
reduced by interchannel inhibition.

Thus the interchannel type B masking hypothesis of Breit-
meyer and Ganz (1976), while supported by the data available at
the time of its publication, fails when the hypothesized cortical
responses are measured directly. Another neurophysiologically
based model, which has been simulated, predicts unchanged
initial firing under metacontrast conditions (Bridgeman 1971;
1978). Like other masking models at the neurophysiological
level, however, it cannot handle practice effects and other
cognitive influences on masking.

We can conclude that Holender begins his analysis of the
masking literature in semantic activation with a flawed in-
terpretation of a model that is itself flawed. Holender notes that
if his interpretation of masking is correct, then the assumptions
behind the use of masking to limit the processing time of visual
information are invalid, Since his interpretation is not entirely
correct, the validity of the masking paradigm remains an open
question. To progress further, we need a better theory of
masking.

Now you see it, now you don’t: Relations
between semantic activation and awareness

Thomas H. Carra and Dale Dagenbach®

2Department of Psychology, Michigan State Universily, East Lansing, Mich.
48824 and *Depariment of Psychology, Millersville University, Millersville,
Pa.

Holender’s analysis achieves two valuable ends. First, it identi-
fics some important theovetical and methodological standards
that ought to be applied in studying the relationship hetween
semantic activation and awareness. Second, it effectively de-
fends a skepticism that seems quite appropriate regarding ex-
tant claims for semantic activation without conscious identifica-
tion.

The proper reply to Holender's analysis would be to produce
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data that meet the standards. We believe that we have done so.
More importantly, we belicve that the data, which are currently
under review for publication, suggest a substantial reconcep-
tualization of what the phenomena of “perception without
awareness’ or “unconscious perception” are revealing about the
human information-processing system.

Recently, such phenomena — or such putative phenomena —
have been taken as evidence that automatic perceptual eacod-
ing mechanisms can be dissociated from the conscious atten-
tional mechanisms responsible for strategic control of informa-
tion processing, and it has been assumed that subconscious
priming reflects the autonomous operation of these perceptual .
mechanisms uncontaminated by the goals, intentions, or con-
scious ruminations of the perceiver (Dixon 1971; 1981; Fowler,
Wolford, Slade & Tassinary 1981; Marcel 1980; 1983a; 1983D).
Perception without awareness, then, has become a tool for®
building theories about automatic information processing car-
ried out in the “cognitive unconscious” (Rozin 1976). We argue
bere that this view is wrong.

Consider the semantic priming paradigms that go farthest
toward meeting Holender’s first eriterion: indirect evidence for
semantic activation accompanied by direct evidence against
conscious processing. Investigations using such paradigms —
and analyses of them, including Holender's — have treated the
judgment tasks that perceivers engage in during the threshold-
setting portions of such experiments as if they varied in a
relevant way along only a single dimension, That dimension is
their stringency under the conditions of the priming portions of
the experiments. Thus the use of detection as a threshold-
setting task has been viewed as an attempt to attain a more
stringent or preclusive state of unawareness that can be attained
using whole report or forced choice recognition or some other
judgment requiring content knowledge of the stimulus,

We agree that threshold-setting tasks can vary in stringency,
but they can also vary in something else. Our results suggest
that engagement in the threshold task constitutes training in
how to go about trying to perceive the prime and that this
training leaves its mark on prime processing and hence on how
the prime influences processing of the target.

More specifically, while it appears to be true that sub-
conscious words can produce semantic priming, important char-
acteristics of the phenomenon are deteymined by the type of
information about the prime toward which perceivers attempt
to direct their attention. That is, the threshold-setting task is an
experience that afleets perceivers’ strategies for attempting to
gain information from the prime. These information-acquisition
strategics appear to interact with and modify the operating
characteristics of encoding mechanisms. The result is that differ-
cnt threshold-setting tasks, by inducing different information-
acquisition strategies, cause different patterns of semantic ac-
tivation and priming — even though the stimuli that do the
priming do in fact remain outside awareness. There are con-
scious eflects on unconseious perception.

We infer these effects of information-acquisition strategies
from experiments that used several different types of threshold-
setting tasks, partly as converging operations on perceivers’
unawareness of the primes and partly in order to discover
whether the nature of the threshold-setting task carried any
consequences for priming aside from determining the prime-
presentation conditions. In one experiment, we set bwo thresh- |
olds for subjects who had shown suprathreshold priming in an
initial block of lexical-decision trials with primes presented
unmasked for 500 msec each. The fivst threshold was always set
using a detection task that required presence-absence judg- -
ments in which the identity of the word was unrestricted (“Was
there a word of any kind or a blank ficld before the mask?”). The
second threshold was either another type of detection task that
restricted the identity of the word that could occur (“Was
‘doctor” or a blank field present beforc the mask?”), a forced-
choice recognition task (“Was ‘doctor” or ‘bread’ presented
before the mask?”}, or a semantic similarity judgment (“Was the




word before the mask more similar in meaning to "nurse’ or
‘bread’?”).

The unrestricted presence-absence threshold proved to be
the more stringent of the two thresholds for the large majority of
subjects. Among these subjects, those who had engaged in the
two types of detection tasks enjoyed facilitative priming from
semantically related primes refative to unrelated primes in a
subsequent lexical-decision task when the primes were
presented at the unrestricted detection threshold. This repli-
cates the findings of Fowler et al. (1981) and Marcel (1983a).
Those subjects who had engaged in the detection task followed
by the forced-choice recognition task produced the same result.
" However, subjects who had engaged in the detection task and
then the semantic similarity judgment showed inhibitory prim-
ing when primes were presented at the unrestricted detection
. threshold. Semantically related primes resulted in longer, not
shorter, lexical-decision latencies than did unrelated primes.

When primes were presented at the second, less stringent
threshold that had heen established for each subject, all of these
priming eficets disappeared and none of the primes had any
significant influence on target processing. The latter outcome,
that somewhat longer exposure times reduce rather than in-
crease priming when the primes are near threshold, is con-
sistent with arguments made by Dixon (1971), and the specific
finding that primes preseated at a forced-choice recognition
threshold fail to produce priming replicates the recent results of
Cheesman and Merikle (1984; in press).

In a second experiment, we found that the same people could
exhibit facilitative priming in one block of lexical-decision trials
and inhibitory priming in the next black, if the first block was
preceded by a threshold-setting task requiring detection judg-
ments and the second was preceded by a task requiring semantic
similavity judgments. This shift from facilitation to inhibition as
a fonction of the immediately preceding task experience oc-
curred despite the fact that in both blocks of lexical-decision
trials, primes were presented under exactly the same condi-
tions, at the detection threshold established initially.

Our interpretation of this result is that the detection task
trains perceivers to attend mainly to visual information about
the prime, whereas the semantic similarity judgments retrain
them to try to attend mainly to semantic information. When
attention is directed toward prime information other than the
semantic code that must do the work of priming, activation
occurs in the semantic code and spreads to related codes. This
facilitates subsequent target processing, It might be that in this
case the operation of semantic encoding mechanisins really is
unaffected by the perceiver’s attempts to retricve prime infor-
mation, since those attempts are directed at a different encoding
system, and that the resultant priming does indeed reflect
rather purcly the automatic activational processes within the
semantic system. This is an empirical question that awaits
further study.!

In contrast, when attention is directed instead toward the
semantic system, as perceivers learn to do in order to carry out
semantic similarity judgments, quite different consequences
accrue from failing to retrieve into consciousness the sought-for
information about the prime. In this case, retricval failure is
accompanied by inhibition. Such inhibition does not occur
when semantic strategies arc applied to suprathreshold primes
and hence succeed (see, e.g., Becker 1980; Neely 1977; Posner
- & Snyder 1975a; Tweedy, Lapinski & Schvaneveldt 1977), nor
does it occur with subthreshold primes when perceivers have
been previously trained to make nonsemantic judgments, as our
. other threshold-setting tasks indicate. Therefore the inhibitory
semantic priming seems to depend in particular on the occur-
rence of a fuiled attempt to retrieve semantic information from
nascent but not yet accessible perceptual codes. It would ap-
pear, then, that trying to introspect the meaning of a near-
threshold word and failing makes it temporarily more difficult to
gain access to the region of semantic memory in which that word
and related words are represented. Thus perceptual encoding
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mechanisins may be subject to a content-specific refractory
period after an unsuccessful retrieval attempt.

Such is our argument against the notion that subconscious
priming isolates perceptual encoding mechanisms and exposes
their automatic operation in pure form. For this argument to
carry any weight, we must defend our belief that the results we
have described were obtained under conditions in which the
primes were actually subthreshold. There were several checks
on this in our experiments. The threshold itself was the stimulus
onset asynchrony (SOA) between the prime (typed in lowercase
letters and presented for 10 msec via projection tachistoscope in
a dimly lit room} and a pattern mask made of randomly jumbled
letters and presented for 20 msee at an illumination slightly
greater than that of the prime. In order to ensure that conditions
of light adaptation were equated between the threshold-setting
and priming tasks, the prime—mask combination was followed at
an SOA of 1,500 msec by a 500-msec flash of light, correspond-
ing to presentation of the target, just as it would be in the
priming session {see Purcell, Stewart & Stanovich 1983).

Threshold was considered to be reached when the subject fell
below 12 correct decision in a block of 20 trials in whatever
jndgment task was being used. In the detection task subjects
knew in.advance that words would he present on 50% of the
trials and distributed their responses approximately according-
ly. In all the various threshold-setting tasks, all subjects indi-
vidually and each group of subjects as a whole produced d'
values at threshold that were not different from zero.

After the threshold was set but before the priming session,
subjects were presented with a series of 20 words at the thresh-
old SOA and asked for a whole report. A response was required
on every trial. No subject in any condition ever identified any of
these words correctly.

Once the priming session commenced, two more precautions
were taken. Subjects were instructed to report, after respond-
ing to the target, any primes they thought they might have
recognized or could make a guess about. Occasionally a related
prime was reported correctly. However, subjects were slightly
but not significantly more likely to report a related prime on an
unrelated trial than on a related one. This indicates that subjects
were probably free-associating to the target rather than report-
ing actual introspections about the prime. Finally, at the end of
the priming session subjects were once again presented with a
series of 20 trials of threshold judgmments in order to discover
whether their thresholds had changed over the course of the
experiment. The data on which we base our conclusions come
from subjects who remained at chance in this threshold recheck
(Dagenbach & Carr 1985).

NOTE

1. As Holender points out, the characteristics of subthreshold prim-
ing in studies that have used detection tasks to set thresholds are not
identical to the characteristics of suprahitreshold priming that has heen
labeled automatic, especially with respect to the prime—target stimulus
onset asynchrony needed to observe the effect. It remains to be seen
whether the difference arises because (a) as Holender concludes, the
subthreshold priming is not really subthreshald, (b) the subthreshold
priming is in fact subthreshold but is subject to as yet unanalyzed
strategic influences, (¢} the subthreshold priming is antomatic, but
given the very small amount of stimulus information that gets into the
system, it takes longer for priming to build up than with suprathreshold
presentation, or {d) the subthreshold priming is automatie, but the
suprathreshold priming heretofore thaught to be automatic is subject to
as yet unanalyzed strategic influences.

Electrodermal responses to words in an
irrelevant message: A partial reappraisal
Raymond S. Corteen

Department of Psychology, Universily of British Columbia, Vancouver, B.C.,
Canada V6T 1Y7

Holender’s overall case scems reasonably convincing, although
there are places where he does tend toward splitting hairs,
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particularly in Section 4.3. Despite this, his insistence that
criterion 1 be met unequivocally is harsh but justificd. The idea
of unconscious identification and processing, while hardly as
extreme or potentially revolutionary as claims for extrasensory
perception, is sufficiently counterintuitive to demand rigorous
evidence, and I think Holender does demonstrate {though only
just) that such evidence does not yet exist.

My main concern is with Holender’s treatment of the dichotic
listening evidence, and although he has some fairly harsh things
to say about the Corteen and Wood (1972) and, particularly, the
Corteen and Dunn (1974) study, I think his criticisms are fully
justified. T am convineed that the subjects in the Corteen and
Wood study did not remember much about the irrelevant
channel after the procedure was completed, but I have never
been sure that they did not have some momentary awareness of
the critical stimuli at the time of presentation. The Corteen and
Dunn study was designed to overcome that prablem, but, as
Holender points out, the situational demands meant that it, or
any other similar experiment, was or would be poorly designed
to resolve the question. In the experimental context strong
emphasis was placed upon fast and accurate shadowing, and it
was clear to the subjects that their shadowing performance was
being recorded. In retrospect it seems vbvious that almost all
subjects would choose to continue with the shadowing, which,
to them, must have appeared to be the more important part of
the experiment. It is not outside the bounds of possibility that,
among the many hypotheses intelligent subjects invariably
generate during experimental sessions, some subjects came to
the conclusion that the key-pressing instruction was merely a
ruse to divert them {rom the serious business of shadowing.
Different instructions, or even a different experimental atmo-
sphere, might have dramatically changed the results obtained
and made them closer to those of Dawson and Schell (1982).
There seems to be no question that the dichotic listening
paradigm is ill-suited to the study of unconscious processing, no
matter how promising it may have appeared in the early 1970s.

This commentary provides a suitable opportunity to mention
some little-known evidence relevant to the laterality effects
referred to by Holender. Wood (1973), in a replication of
Corteen and Wood's earlier study, presented the irelevant
material to one group of subjects in the left car, as before, and to
a second group in the right ear. The left ear group reproduced
the earlier finding, but the right ear group produced no re-
sponses to the shock-associated words whatsoever, This finding
bewildered us at the time, but ten years of intermittent specula-
tion have suggested two alternative interpretations. Both are
fairly simplistic but may bear some consideration.

The first relates to possible capacity demands. In an un-
published study I have established that right ear shadowing is
significantly casier than left ear shadowing, using both errors
and speed of presentation of the shadowed message as criteria
of ease, This is probably because the right ear message projects
more directly to the left hemisphere, which is dominant in
linguistic processing. This would suggest that right ear shadow-
ing might take up less attentional capacity than left ear shadow-
ing, leaving more capacity for the irrelevant message. Shadow-
ing in the left ear, being more difficult, may take up almost all
the available capacity so that the irrelevant message is dis-
regarded, This interpretation argues against unconscious pro-
cessing of the irrelevant channel, because attentional capacity
should be unimportant if unconscious processes are involved.

The second interpretation involves speculation about the
source of electrodermal activity. If electrodermal responses are
activated contralaterally then perhaps recording from the left
hand would detect responses only when the irrelevant message,
containing the shock-associated words, was projected primarily
to the right hemisphere. Unfortunately this interpretation is
difficult to evaluate becausce of the considerable confusion over
the source of electrodermal responses (Hugdahl 1984). Cur-
rently there is evidence to support almost any pattern of later-
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ality cffects, and further speculation in this direction awaits
clarification of the psychophysiological findings.

A history of subliminal perception
in autobiography

Robert G. Crowder
Deaprtment of Psychology, Yale University, New Haven, Conn. 06520

In the fall of 1957, T was a University of Michigan freshman
attending an introductory seminar in psychology led by Robert *
Hefner. A book called The Hidden Persuaders had just ap-
peared, and we spent more than one afternoon session arguing
about the possibility of subliminal perception and perceptual .
defense. The really heavy evidence hearing on the argument
was an alleged demonstration in which the word popcorn had
been flashed briefly on a movie-theater screen (subjects were
certainly dark-adapted, by the way), causing a mindless stam-
pede to the candy counter. Personally, I resisted the notion
from the start. Even if [ had actually read the book we were
discussing, I would probably not have been any more sym-
pathetic. My objection to subliminal perception probably did
not come from my Midwestern upbringing either, but rather
from my enduring style as a knee-jerk skeptic and general
intellectual spoilsport. It sounded ridiculous to me that stimuli
below the level necessary for detection could affect our
behavior.

Nothing in my subsequent undergraduate or graduate train-
ing at Michigan shook that attitude. There was talk, in a percep-
tion course taught by Max Schoeffler, of signal detection theory,
but although I thought I understood how the model worked 1
did not appreciate that if you outlawed the concept of the
threshold you changed fundamentally the ground rules for
talking about subliminal perception. In a few yecars Robert
Zajonc published his perceptual-defense study on the ta-
chistoscopic recognition of dirty and clean words, he showed
that the reliable effects were all on the response-emission side
rather than the stimnlus-registration side {Zajonc 1962). 1 think I
managed to work this experiment into lectures in every single
class I taught thereafter for 15 years. Still later, Zajone (1980)
made it clear that he himself had actually been pulling for the
other outcome. Whereas I had consistently ignored a statis-
tically unreliable trend for an effect on the stimulus side in the
1960 experiment, he once told me he had always believed it.

Soon after I arrived at Yale in 1965, I met Matthew Erdelyd,
whose biases about perception and science were opposite to
mine. We began a series of arguments that we have both
enjoyed, sporadically, ever since. 1 was delighted, and he
dismayed, when his dissertation research (Erdelyi 1970) on
perceptual recovery — a problem related to unconscious percep-
tion — turned up a clear criterion effect with no sensitivity effect.
Like Zajone, he was unconvinced, and he published an impor-
tant review subsequently (Erdelyi 1974) aflivming the veliability
of various “new look” phenomena.

Meanwhile, in about 1967, 1 used to eat lunch frequently ata
local pub with Wendell Garner and John Morton. Being neither
Midwesterners nor obsessively skeptical, they patiently con-
vinced me that to claim subliminal perception is impessible is
simply stupid. Their main reason was not that they trusted any *
particular picce of evidence for it. Instead, they stressed how
the enormous power and complexity of perceptual models then
emerging —~ such as Morton's logogen model — could easily |
supply machinery for making it happen. My response was the
equivalent of, “Well, OK, it's not impossible; but there still isn’t
any good evidence for it.”

Why, then, did I undergo a thorough conversion in the early
1980s? I like to think it was not a change in intellectual style
resulting from age and mellowness. The publication of some




apparently unimpeachable experiments in our toughest journals
was one factor. (I never thought of the problem of dark adapta-
tion. Even the best of these recent articles clearly stands
impeached by Holender's review, though we should remember
that, as in federal procedures, impeachment does not constitute
conviction. 1 hope people are busy doing the correct com-
parisons, which seem extraordinarily straightforward, eliminat-
ing confoundings with the visual adaptive state.) A second factor
was my finally coming to terms with the model of Rumethart and
McClelland (1982). Their assumptions clearly allowed lower
levels of pereeption to be terminated, with higher levels spared,
. a property they used to good effeet in explaining the word
superivrity effect found after pattern masking, It scemed only a
small concession to carry their interpretation of this “respeet-
able” phenomenon up a level higher in order to have meaning
" spared with the lexical level damaged. A third factor was my
sympathy with Marcel’s (1983D) general theoretical position
separating in a radical way our conscious experience from the
initial mechanisms of perception. Again, as a teenager in Ann
Arbor, [ had embraced the view that people have no privileged
access to their own mental processes. 1 like to use the example of
kidney function as another bodily process, like cognition, about
which we have no direct access. Try as we may, we cannot gain
conscious access to a formant, in the perception of real speech,
for another example.

Thus, I changed my mind. Everyone knows that converts are
the most zealous of partisans. Accordingly, I inspect the evi-
dence and arguments adduced by Holender with even more
narrowly squinted eyes than I did the original experiments that
initiated this whole episode. Biases toward perception aside, we
can all be grateful for the empirical focus Holender has brought
to these issues. It almost makes one believe in crucial experi-
ments again.

On private events and brain events

Norman F. Dixon

Department of Psychology, University Coilege London, London WCTE 687,
England

It is a great pity that Holender’s target article did not appear in
time for inclusion in those chapters of my two books (Dixon
1971; 1981) which advanced possible explanations for the in-
tense, prolonged, and sometimes ridiculous controversy over
whether or not people can be affected by stimuli of which they
are unaware. For whatever else it does, his critique exemplifies
the quite extraordinary efforts that some people will make to
disprove the claim that brains may diseriminate events of which
minds remain oblivious. Tor his efforts in this direction,
Holender should be congratulated.

Considering all this hard work, however, the results are sadly
disappointing. Even though he draws the most curious conclu-
sions from some of the research he mentions, even though he
omits mention of research whiceh produced results inimical to his
thesis (e.g., Henley & Dixon 1974, and the successful replica-
tion of this by Mykel & Daves, 1979) and even though he uses
the most ingenious special pleadings, the general conclusion
Holender draws — that we cannot be sure from any of the three
research areas he reviews that subjects were in fact unaware of
the stimuli which were evidently analysed semantically — is
neither earth-shattering nor terribly convincing.

Let us look at this a little more closely. Of course Holender is
in one sense absolutely right: We cannot be certain that the
subject was unaware. There is no possible experiment, there are
no possible paradigms that can prove unawareness for the very
simple reason that awareness and unawareness are private
events,

Beinga truism, therelore, this conclusion does not depend for
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its acceptance upon Holender's painstaking analysis. However,
as a goad to proponents of unconscious perception his mono-
graph is not without value, ifonly because it invites discussion of
some rather basic issues. For example, accepting Holender's
truism, how should we proceed when judging the validity of the
rescarch he castigates? At best we can only end up with a
probabilistic judgement hased on answers to such questions as:
Which is more likely, that the subject was telling the truth or
that he was lying when he said he was unaware of certain
preceding events? Similarly, il a subject says he was not con-
scious of a particular stimulus, which is more likely, that he is
speaking the truth or that he was aware of the stimulus but
immediately (or within a short time) forgot that he had been
aware?

Now bearing in mind the truism that the truth or falsity of the
assertion “T was nof aware” can only be known to the subject
(because awareness is a private event), how are we to judge the
likelihood of negative answers (i.e., “I was unaware”} being
correct? To arrive at the best possible probabilistic judgement
regarding this matter, the following considerations are particu-
larly relevant:

1. Most people most of the time probably prefer telling the
truth to telling lies. Our belief in this assumption is mandatory
for most psycholugical experiments. If, for example, we present
a complex array of unrelated items and then ask, Did you notice
the letter X7” {Say) and the subject replies “No”, are we not
right to assume that he is telling the truth? Unless we assume
veracity on the part of our subjects, none of those psychological
experiments which rely upon verbal indicators are worth carry-
ing out.

2. Tt would be very difficult, if not impossible, to prove that
people may have a conscious experience which they may then
immediately forget. Devotees of Freudian theory might claim
that this could happen owing to repression of some traumatic
experience, but it seems inherently unlikely (though not of
course impossible) that in the experiments cited by Holender,
the apparently unheard material in the other ear was so traumat-
ic that the subject immediately had to repress this horrific
experience. {See also BBS multiple book review of Griinbaum
Foundations of Psychoanalysis, BBS, 1986.]

In the study by Corteen and Dunn {1974) in which subjects
were encouraged to signal awareness whenever they con-
sciously heard anything, the possibility of forgetting over time
was, of course, ruled out. Holender copes with this difficulty by
suggesting that this was a “double bind” situation that put the
subject in a “conflict” and that it was this conflict that prevented
him from reporting stimuli on the “other” ear. Now we know
that double binds can be unpleasant and even, so it has been
suggested (Bateson, Jackson, Haley & Weakland 1956), a possi-
ble factor in the actiology of schizophrenia, but is it really likely
that Corteen and Dunn and their subjects were simulating
interactions between schizophrenogenic mothers and their off-
spring? I hardly think so. Personally, I find Holender's use of the
terms double bind and conflict in this context sensational,
gratuitous, and basically misleading, if for no other reason than
that, had Corteen and Dunn’s subjects been in suflicient conflict
to produce the behavioural effects on which Holender pins his
argnment, the avtonomic consequences would almost certainly
have impaired any chances of picking up discrete electrodermal
responses to individual words (i.e., the galvanic skin response
base would have been inordinately high). There was no evi-
dence of this.

3. One of the criteria for assuming that unconscious percep-
tion has occurred is the emission of responses that, though
semantically linked to the stimulus, differ qualitatively from
those that the subject would give if the stimulus had been
supraliminal.

Holender disputes the force of this eriterion by citing priming
studies (Neely 1977; Posner & Snyder 1975a; 1975b) in which
“qualitatively” different effects can be produced in the process-
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ing of consciously identifiable stimuli, Unfortunately, the
“qualitative” differences to which he refers were that sometimes
the prime was inhibitory, at other times facilitatory. Such
differences to which he refers were that sometimes the prime
was inhibitory, at other times facilitatory. Such differences are
along a single continuum of effects and as such irrelevant to my
criterion of qualitative differences (see Dixon 1971; 1981). In
case this is anything other than crystal clear, consider the
analogous case of two taps, one of which emits water that is
sometimes hot and sometimes cold, while the other sometimes
emits petrol but at other times emits tomato ketchup. While the
behaviour of the first tap is presumably due to the state of the
boiler, that of the second, which shows real qualitative dif-
ferences in its performance, implies the operation of some far
more complex underlying mechanism. The argue from one to
the other is, to say the least, misleading.

It is, incidentally, most unfortunate that Holender was unable
to deal with the recent experiments on semantic activation
without conscious identification by Groeger (1984a; 1984b).
These studies, involving both masking and dichotic listening,
not only illustrate but satisfy the criterion of qualitative dif-
ferences. In a typical study the subject is asked to complete the
following sentence, arriving at supraliminal intensities in one
ear: “She looked —— in her new fur coat.” For completion he
has to choose between the two words smug and cosy. Simul-
tancous with the incomplete sentence in one ear he is presented
with the cue word snug in the other car. The crucial finding from
this research is that if the cue is presented at threshold inten-
sities the subject tends to select smug as his completion (i.e., he
is influenced by the consciously heard structure of the cue), but
if the cue is presented well below threshold he selects cosy as his
completion. In other words, not only does he show qualitative
differences as a function of unconscious versus conscious recep-
tion but also, in the latter case, shows evidence of semantic
analysis without awareness.

4. The last point I would like to make in connection with the
probabilistic judgement as to whether or not subjects were
unaware in the experiments impugned by Holender concerns
the prior likelihood of unconscious perception having vccurred
in these studies. For a detailed assessment of this issue, the
reader is refered to the extensive literature reviews of relevant
researchers (Carr & Bacharach 1976; Dixon 1971; 1981; Dixon &
Henley 1980; Exdelyi 1974; Smith & Westerlundh 1980). From
looking over the hundreds of experiments covered in these and
comparable collections, the unprejudiced reader may well be
influenced by two facts. The first is that no less than 11 different
and relatively unrelated areas of research (several of which
involved experiments who were not interested in proving un-
conscious perception) have as their common denominator the
finding that the brain can be affected by stimuli of which the
mind is unawarc. The second is that the oceurrence of uncon-
scious perception is not only physiologically possible but is
actually predictable from what is now known about relationships
between cortical processes, reticular activation, and awareness.

My final point, which has been made many times hefore, is -

really a matter of common sense. Given the enormous discrep-
ancy in information-processing capacity between that of the
brain and that of the very limited channel of conscious aware-
ness, would it not be surprising (if not actually astonishing) to
find that we can never respond to the meaning of stimuli of
which we are unaware?

Anyway, armed with these various considerations, the unpre-
judiced reader of Holender’s target article, which states that
proponents of semantic analysis without awareness probably
drew the wrong conclusions from their studies, may perhaps
come away with two impressions. The first is that it is not
investigators of dichotic listening, parafoveal vision, and mask-
ing who have drawn the wrong conclusions. The second is that
the most interesting phenomenon to which Holender’s paper
draws attention is the extraordinary antipathy some people still
have toward the idea that we might be influenced by things of
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which we are unaware. Would it be putting it too strongly to say
it reminds one of the scepticism of “flat earth theorists” when
confronted with the alarming theory that the world is round? It
is probably true to say that such resistance does not spring from
questioning such tivesome observations as that if you keep going
west, you will eventually arrive back at where you started from,
but rather from a deep-seated anxiety that if, despite common
sense and the evidence from viewing only very limited extents
of observable terrain, one were to accept the “rotundity” hy-
pothesis then, in the event of being wrong, one would have only
oneself to blame for toppling over the cdgel
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Experimental indeterminacies
in the dissociation paradigm
of subliminal perception

Maithew Hugh Erdelyi

Department of Psychology, Brooklyn College and the Graduate Cenler of
the City University of New York, Brooklyn, N.Y. 11210

In the belief that consensus on the subliminal perception hy-
pothesis has swung from the over skeptical to the over enthusi-
astie, Holender undertakes a detailed methodological examina-
tion of three contemporary literatures on the topic (a limited, if
important, sample). He shows these to have more or less serious
methodological problems and concludes that our newfound
enthusiasm for subliminal perception “may be premature”
though not, perhaps, beyond redemption. Holender’s eritique,
which is incisive as well as fair, is a much needed contribution,
which will doubtless help shape the methodological agenda in
this area over the coming years.

In this commentary T wish to focus on an aspect of meth-
odology that shades over into theory: the problem of experimen-
tal indeterminacy.

The three lines of research on subliminal perception that
Holender deals with all fall within the dissociation paradigm of
the unconscious, one of two basic classes of evidence for the
existence of unconscious processes (Erdelyi 1985). The dissocia-
tion paradigm involves the situation where the subject is (pur-
portedly) unaware of some stimulus input but nevertheless
cvidences availability of the input. More formally, the paradigm
involves an observed discrepancy between two concurrent indi-
cators of information,

& >0

where a is an indicator of information accessible to awareness or
consciousness and € an indicator of information available to the
subject. The discrepancy between indicators is taken to index a
mental dissociation such that information that is available to part
of the mind is inaccessible to (and is therefore dissociated from)
consciousness. Since the metric of availability/accessibility is
not typically the same for the two indicators and is therefore not
directly contrastable, the dissociation paradigm is usually real-
ized in the special case where the indicator of consciousness, ¢,
is some positive value, Thus:

e>0la=0

This version of the dissociation paradigm subsumes
Holender’s criterion 1 and 2 for subliminal perception (from
Dixon 1971; see also Eriksen 1958; Goldiamond 1958).

It is extremely easy to generate experimental data that super-
ficially satisfy the dissociation paradigm. For example, in what
may be the first modern subliminal perception experiment,
Potz] (1917/1960) demonstrated that stimulus features (presum-




ably) undetected by the subject (& = 0) nevertheless show up in
the content of the subject’s dreams (¢ > 0), a finding that has
been extensively replicated with dreams, daydreams, frec asso-
ciations, free imagery, and the like (secc Dixon 1971; Haber &
Erdelyi 1967). The methodological problems of the paradigm
always center on the adequacy of the indicators, especially the
crucial « = 0 part. Thus, is it the case imthe e > 0| a = 0
situation that the observed a = 0 actually represents null
awareness, or has the experimenter merely failed to index
awareness? It will be noted that this is the great thematic issuc
coursing through Holender’s critique — and, indeed, through
most eritiques of subliminal perception.

I was surprised at Holender’s concluding suggestion, which
seems to run against the thrust of his review, that it might be
acceptable to obtain “zero or near-zero values of d'” for . With
. near-zero « levels it is an easy matter to get hefty £ > 0 effects
(see Erdelyi 1970; 1972; Haber & Erdelyi 1967). Indeed, if the
“limen” of consciousness is defined in the usual statistical sense
(e.g., as, the 50% detection level), then “subliminal” pereeption
exists by definition. For the phenomenon to be surprising,
subliminality must be defined in an absolute sense, asind’ = 0,
where detection is at chance level. Hence the problem with any
subliminal perception effect hased on the £ > 0] a = O condition
ultimately hinges on the « = 0 component. Perhaps a more
practical approach would be to transpose to the general ¢ > «
case by using a common metric for both cand € {e.g., d'), which
could show, even where a > 0, that more information is
discriminated by the perceiver than is diseriminated merely
consciously.

Unfortunately, the problem is not only quantitative but
qualitative as well. We rely on indicators of registration or
awareness because, obviously, we cannot directly assess con-
tents of mental subsystems. Indicators, however, are not only
more or less sensitive but also more or less appropriate. There
has been remarkably little discussion of this obvious problem,
perhaps because our attention has thus far been riveted on the
merely quantitative issue. It is well known that recognition
indicators of memory typically yield information estimates
greater than those of recall indicators. Yet recognition — recall
discrepancies have not usually been treated as instances of
subliminal perception or memory. Why not? Probably because
atan intuitive or common-sense level bath indicators of memory
arc taken to indicate information accessible to consciousness, a
strange situation since now we scem to have a dissociation
paradigm operating within consciousness (a # a’). It becomes
evident that we must worry not only about making sure that & =
0 but also determining which a = 0. Put differently, how do we
decide that a particular indicator of availability, & (whether it
involves galvanic skin respones, primed biases, free associa-
tions, dreams, affect discriminations, perceptual fluencies, or
whatever), is not simply another indicator of consciousness, a?
And what is one to make of the case where the “same” indicator,
such as word-completion (Graf, Squire & Mandler 1984) yields
substantially different values depending on whether subjects
conceive of the task as a memory test {which results in lower
scores among anmmnesics) or as a fragment completion exercise? |
suggest that consciousness is no clearer a construct than, say,
intelligence and that any given indicator of awareness is no more
incontrovertible than a particular IQ index of intelligence.

Even if we wished to sidestep the construct validity issue of
indicators of awareness, another experimental indeterminacy
arises, as Holender makes clear, from the fact of forgetting. In
dichotic listening, the subject may give evidence of semantic
registration of information in the rejected channel {e > 0) but be
unable in a subsequent test of memory to register any conscious
access to this information (« = 0). This null memory, however,
need not mean that the information was not accessible at the
time of the input; it may simply have been forgotten in the
interim. For this reason Holender concludes that the dichotic
listening procedure cannot in principle provide the data that
satisfy the paradigmatic condition for the demonstration of
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subliminal perception. What is interesting is that Holender
does not dismiss the remaining procedures on the same ground,
since, as he himself points out, no detection report can be
simultaneous with the stimulus and so the same possible objec-
tion may be raised for all of them. Thus, even if all the other
issues concerning the Marcel (1980; 1983a; 1983b; Marcel &
Patterson 1978) approach, the most promising of the three,
could be resolved, it would still not necessarily follow that
unconscious priming was being demonstrated. One could ad-
vance the story that the pattern mask does not stop the informa-
tion from being accessed to consciousness but merely oblite-
rates information already (fleetingly) in consciousness, and that
it is these fleeting blips of consciousness (psychological versions
of physics’s “virtual particles”} that initiate the processes of
priming. This same type of argument could be made {though it
would strike many as sophistical) for a variety of cognate phe-
nomena, including perceptual defense, defense processes in
general, the ability of free associations to reveal currently
inaccessible information, and so forth.

Forgetting is not the only memory problem that must be
taken into account. It is now well documented that with process-
ing cffort, accessibility may actually increase with time, so that
the course of memory with time may be hypermnesic as well as
amnesic (Erdelyi 1984). Thus, it cannot be assumed that an
indicator of awareness that is initially null (d' = 0) may not be
positive with further effert. Indeed, since both a and & might
differentially increase or decrease over successive tests, any
particular &€ > @ inequality might change and even conceivably
flip-flop over time. It no longer seem’s suflicient to be con-
cerncd merely with controlling response bias effects; the
amount of processing time and cffort invested in each indicator —

the subject’s “processing bias” — is also a likely determinant of &
and &.

1 have underscored some of these experimental indeter-
minacies to suggest that methodological refincments are not in
themselves likely to resolve the basic conceptual issues that
operate in the dissociation paradigm of subliminal perception,
except possibly in the negative sense. If more careful measures
of subliminality (where d' = 0 for «) undermine activation
effects, then we need not, of course, be concerned with these
imponderables. If, however, as seems likely, it will still be
possible to show absolute subliminal effects (¢ > 0| a = 0), we
must be prepared to encounter ultimate limits in the conceptual
resolution that our current methodologies afford us.

Identification, masking, and priming:
Clarifying the issues

Lindsay, J. Evelt,2 Glyn W, Humphreys,? and Philip T.
Quinlan®

sMRC Applied Psychology Unit, Cambridge CB2 2EF, England and
YDepartment of Psychology, Birkbeck College, University of London,
London WC1E 7HX, England

Holender has provided a broad review of work on semantic
activation cffects under conditions where subjects often cannot
explicitly identify stimuli. He concludes that although other
mecthods {e.g., dichotic listening, parafoveal visual presenta-
tions) may be capable of meeting his criteria for unconscious
semantic activation, it is backward masking that offers the best
conditions for so doing. In discussing results produced using
masking techniques, he argues that threshold procedures have
been inadequate, that identifiability of primes has not been fully
assessed, and that in some cases the results are open to criticism
that changing levels of dark adaptation of subjects between the
threshold and priming phases of the experiment may have
rendered primes more easily available than would have been
expected from the threshold trials. All these criticisms carry
weight, and the methodological improvements suggested by the
author must be taken seriously.
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However, we feel that it is also the case that Holender's
arguments about masking rest on a number of theoretical pre-
conceptions that are not necessarily valid and that in fact tend to
obscure the main issue. For instance, consider Holender’s
assertion that semantic activation without conscious identifica-
tion {SA/CI) is contingent upon masking operating by a process
of interruption rather than integration. This is surely irrelevant.
Even if the “multilevel integration theory” of masking is cor-
rect, and even if there is therefore “no place in the system where
a legible representation of the word is available,” it remains
possible for semantic effects to oceur due to stimuli partially
activating their stored representations. Holender is also obscure
on the issue of what constitutes an interruption as opposed to an
integration theory of masking. He cites McClelland and
Rumelhart (1981) as providing an interruption account, presum-
ably because they assert the involvement of inhibitory processes
(though see also Breitmeyer & Ganz 1976). However, as we
understand it, masking in the McClelland and Rumelhart model
acts by adding noise to selective levels of representation. This
could as easily be classed as integration theory asan interruption
theory.

Holender considers masking to an appropriate tool for
investigating SA/CI because it produces solely data-limited
conditions. Again, we feel that this misunderstands masking
effects. There are now several good pieces of evidence indicat-
ing that the report of briefly presented stimuli under masking
conditions is resource-limited, in the sense that it is constrained
to operate on only one perceptual object at a time (e.g., Duncan
1980; see Humphreys, in press). In fact, it may be that evidence
for semantic activation without explicit identification can be
found under masking conditions precisely because masking
precludes the identification of more than one of two briefly
presented stimuli. As Holender notes, we have produced some
datarelevant to the issue of whether priming effects occur under
masking conditions where subjects fail to explicitly identily
primes, For instance, using a four-field masking procedure,
primes and targets could both be letter strings, the prime could
be a letter string and the target a row of X's, or the target could
be a letter string and the prime a row of X’s. On each trial
subjects were asked, prior to reporting any letters that they
could, to discriminate whether two letter strings or one letter
string plus a row of X’s were presented. Under conditions where
subjects could not report primes at any better than chance
(when the target was a row of X's) and where subjects could not
discriminate whether the prime was a letter string or a row of
X’s, we found reliable repetition and orthographic priming
effects (Humphreys, Evett & Quinlan, in preparation).

These data clearly suggest that priming can occur without
explicit identification of primes. But how dao the data relate to
Holender’s eriteria for SA/CI? Unfortunately, we are not sure.
The most relevant criteria (i.e., 1 and 2)are distinguished on the
basis of whether divect evidence of stimulus identification is
obtained at the time of presentation or retrospectively. Al-
though our data are obviously more concerned with immediate
stimulus identification than with, for instance, reports of the
semantic content of a nonshadowed message following a primary
shadowing task, the distinction between retrospective and im-
mediate report is difficult to uphold since all reports of masked
displays will be to some extent retrospective. Also, we do not
know whether subjects could detect the presence of primes if
that were their primary task. The important point here is that to
ask subjects to detect the presence of primes would be to change
the nature of the task. Thus any differences between a detection
task and the identification task would not tell us how subjects are
performing in the identification procedure. Indeed, it may be
that Holender's criterion 1 can never be fulfilled using a pro-
cedure in which the effect of the masked stimulus is assessed
indirectly while at the same time subjects are asked to base
detection responses on primes. In such a case the criterion
cannot be refuted even when subjects fail to detect primes,
since it can always be argued that the prime was rapidly
forgotten.
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With regard to the four-field masking procedure, we would
also like to note that it is not surprising that small modifications
in the procedure generate reports of the fivst letler string.
Altering the sequence and durations of the stimuli will obviously
change the parameters of the masking function; there is nothing
mysterious in this.

Given our arguments about the difficulty in using direct
measures of conscious identification, the best criterion for
SA/CI would seem to be that of qualitative differences in
performance with conscious and unconscious stimuli. There are
indications that priming effects with masked stimuli are
qualitatively different from those with unmasked stimuli. For
example, Cheesman and Merikle {in press) have shown differen- *
tial effects of the proportion of trials on which primes and targets
are related; Marcel (1980) has shown different eficets of using an
ambiguous word prime; while Forster and Davis (1984) and .
Humphreys, Quinlan, and Besner (1983; sce Humphreys, in
press) have shown diflerences in the time course of repetition
effccts. It can be pointed out that different patterns of perfor-
mance may obtain with unmasked stimuli; however, the point is
to show qualitative differences due solely to the introduction of a
mask.

As a final issue, we suggest that it is possible to make a
distinction belween being aware of the presence of a stimulus
and being aware of its identity when subjects must choose from a
wide set of possible responses. Our own results indicate that
priming clects can occur when subjects are not aware of the
identity of the prime. Furthermore, these priming eflects are
qualitatively different from those found when primes can be
identified, indicating the influence of different representations
and processes. Such differences are of theoretical interest in
their own right. The question of whether priming effects occur
when subjects are not aware of the presence of the prime is quite
separate and bears on other theoretical issues. These questions
should be considered independently.

Knowing and knowing you know:
Better methods or better models?

Ira Fischler
Depariment of Psychology, University of Florida, Gainesville, Fia. 32611

One need not be a cognitive psychologist to find the notion of
unconscious mental activity compelling. In my undergraduate
classes, students inevitably raise the “subliminal perception™
issue, providing their own anecdotes, as soon as pattern recogni-
tion and attention are discussed. 1 point out that although the
evidence is controversial, there is nothing in principle wrong
with the notion of such dissociations, which are in fact very
much a part of contemporary psychological theory.

The notion of an unconscious but active component of mental
life predates Freud and psychoanalysis in formal psychological
thinking (see Klein, 1977, for a nice historical perspective), and
the tradition of interest in subliminal perception and perceptual
defense certainly predates the “cognitive revolution.” But as
Holender points out, the componential nature of most recent
cognitive theory, and in particular the popularity of autematic-
process, late-selection theories of attention, has made the
search for the dissociation between semantic activation and
conscious identification more alluring, and aceeptance of evi-
dence favoring the hypothesis apparently less eritical. The
emergence of the “modularity” metaphor in cognition, with
autonomous, “informationally encapsulated” units for analysis
of various aspects and levels of sensory events and for orchestrat-
ing responses to them will hardly slow this trend (e.g., Fodor
1983; Forster 1979; cf. Marshall 1984). It is casy to imagine such
asystem producing not only lexical activation but more complex
semantic representations without concomitant awareness. [See
BBS multiple book review of Fodor 1983 in BBS 8(1) 1985.]

Since Holender presents a critique more of the effort to




discover ecvidence for semantic activation without conscious
identification (SA/CI) than of the rationale for expecting such a
dissociation, his paper is likely to stimulate even more experi-
mental work along similar, if better controlled, lines rather than
a rethinking of the madel of mind from which it follows. So after
a few comments on methodology, I will consider an alternative
“dissociation” that may be empirieally more accessible, and
theoretically more fruitful, than SA/CI.

At the methodological level, Holender has provided a thor-
ough and sobering demonstration of both the insufficiency of
presently available evidence for SA/CI and the frequent over-
willingness to accept this evidence. One of the most important
- themes of this eritigue was the confusion between and the
ultimate inseparability of eriterion 1 and 2 — that operationally
we must equate consciousness of an event with subsequent
. disciminative responses such as recall (see Section 1). It was the
realization of this that led Goodman and me (Fischler & Good-
man 1978) to interpret our cvidence for priming without prime
report in our Experiments 2 and 3 (which was at least internally
reliable, despite the small sample of trials; see Section 4.3.1) in
the more modest sense of automatic activation: Since the prime
was not sufliciently attended to establish prime report, it was
unlikely to be the source of voluntary expectations about the
target word. In any event, Holender’s point seems unassailable.

A second comment about the adequacy of methods concerns
the use of physiological measures to explore SA/CL The use of
electrodermal response (EDR) as a marker of activation during
dichotic listening is eriticized on several grounds (see Section
2.2.2), including the uncertainty of establishing and maintaining
the conditioned EDR itself. Other physiological measures of
cognitive activity, in particular event-related brain potentials
(ERPs) and pupillary dilation (PD), may provide better means of
demonstrating SA/CL. ERPs seem ideally suited for investigat-
ing the amount of semantic processing of and resource allocation
to “unattended” or briefly presented words. Several studies
already reported provide largely negative evidence for semantic
processing of stimuli on unattended channels, including the
presence of a PD to nontargets in an attended but not in an
unattended ear (Beatty 1982, p. 284) and the presence of an
enhanced late positivity in the ERPs to targets versus nontargets
in the attended but not in the unattended ear (e.g., Hink,
Hillyard & Benson 1978),

The ERP in particular has the advantage of far greater tem-
poral resolution than the EDR and does not rely on a condi-
tioned emotional response to produce differences that reflect
semantic processing. In one case, for example, we have found
differences in ERPs to true and false sentences that were
independent of whether subjects judged the truth value of the
sentences veridieally, intentionally misresponded to some sen-
tences, or made no response at all (Fischler, Childers,
Achariyapaopan & Perry, in press). Morcover, the ERP may be
analyzed inte components that are independently affected by
different aspects of an event, making it a more “diagnostic” (see
Wickens 1984b, chap. 8) measure of concurrent but dissociable
processes. One drawback is the need in most cases for averaging
across trials to obtain acceptable signal strength, which makes it
mwore difficult to use the ERP to study events on discrete trials.
Still, it seems promising as an unobtrusive measure of {a)
whether a stimulus event was attended and (b) the extent to
which its processing is similar to that of consciously identified
stimuli (see eriterion 3, Section 1).

Suppose that even more careful work with improved methods
still fails to show the predicted dissociation. What are the
implications for cognitive theory? We should already be sus-
picious that the SA/CI effect is not exactly overwhelming and, if
it exists at all, may depend on subtle experimental conditions to
demonstrate it. We might simply say that the link between the
output of the lexical analyzer and the Gencral Problem Solver,
say, in Forster's (1979) model — which seems most closely
identifiable with the ability to make conscious diseriminations —
is automatic and inevitable, Clearly, this removes at least some
of the force of the original distinction.
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It is possible, however, that we are looking for the wrong
dissociation in these tasks. An alternative path is suggested by
an analogy between perceptual and memory tasks. The reduced
report rate for the eritical but low-priority words in a variety of
dual tasks deseribed by Holender (see Section 3.3) appears to be
a perceptual version of output interference (Tulving & Arbuckle
1963) in retrieval of information from memory. In considering
other possible ties bebween perception and memory, we might
consider the dissociation between knowing, or remembering,
and feelings of knowing, or the confidence that remembering
has occurred. This dissociation was clearly described by William
James and is casily documented in the laboratory. With regard
to perception, our intuitions at least about what constitutes
conscious experience are closely tied to the sense of coherence
of objects and events to particular places in space and time. It
appears that this subjective experience is dissociable collec-
tively from the semantic analysis and accuracy of report that is
determined by this analysis.

A personal anecdote may or may not help clarify my point. My
own interest in componential analysis began as a subject in a
fellow student’s study of word recognition, With a threshold set
at 50% by a posistimulus pattern mask, my report — and the
activation producing it — was of course right about half the time.
What was startling was the dissociation between accuracy and
my experience of what I had seen. On some trials, I was
reasonably sure of my report and was wrong. More unsettling
were trials where I was convineed §had seen nothing and shortly
thereafter was aware of a word, reported it, and was right. The
dissociation was not between activation and report but hetween
both of those and the experience of the event.

I was later able to produce a similar dissociation under
conditions of rapid serial presentation of a series of words one of
which was a capitalized target word. At higher presentation
rates, subjects often reported with some confidence the word
following the capitalized word in the list (sce Fischler 1975),
More recently, Treisman and Schmidt {1982) have described
similar “illusory conjunctions” when subjects report what at-
tributes go with what stimuli in a multielement display, al-
though there the eflect scems to depend on the reports being a
secondary lask.

At the conclusion of their recent reassessment of attention
and automaticity, Kahneman and Treisman {1984) outline a
model of mind that I think captures the distinction being made
here. What constitutes experience is the integration of semantic
and episodic elcments of events and objects in what they term
“object files”; it is to these tokens of experience that attention
can be directed or withheld, not to nodes in a semantic network,
A similar speculation regarding the “purpose” of iconic repre-
sentations was presented by Coltheart (1980b). The broader
implications of this sort of “metamodel” for information-pro-
cessing theory are not at all clear to me, and the dissociation I
have deseribed could be dismissed as nothing more than an-
other case of rapid “forgetting” following a perceptual event.
But it may at least shift the study of how subjective experience is
related to and dissociable from the mechanisms of perception
and memory to phenomena whose existence we can at least have
some confidence in.

An operational definition of conscious
awareness must be responsible
to subjective experience

Carol A. Fowler
Department of Psychology, Dartmouih College, Hanover, N.H. 03755 and
Haskins Laboralories, New Haven, Conn. 06510
Iwill confine my remarks largely to Holender's discussion of the
masking literature and, within that topic, to his operationaliza-
tion of conscious awareness,

In 1960, Eriksen reviewed research investigating the pos-
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sibility that discrimination and learning may occar without
awareness. The bulk of the research under review used verbal
report as an index of awareness. Eriksen found no evidence for
diserimination or learning without awareness when awareness
was defined as verbal report (in practice, verbal report obtained
under conditions of maximum sensitivity). Holender evaluates
findings from the masking literature using essentially the same
definition of awareness, and he draws the same conclusion.

However, Eriksen also noted a number of difficultics with the
operational definition of awareness in terms of verbal report, An
important one is exemplified by a study he cites (Adams 1957} in
which subjects provided two verbal reports on each trial, one a
psychophysical judgment and the second a rating of confidence
in the judgment. Subjects showed better-than-chance discrimi-
nation on judgments that they rated as guesses. Because the
psychophysical judgments were made verbally, the experimen-
tal outcome must be classified as showing discrimination with
awareness even though that classification is in conflict with the
subjects’” own (also verbal) assessments. Eriksen went on from
there to review the literature on perception and learning with-
out awareness, vsing this admittedly defective definition of
awarcness as verbal report “as a beginning point” {p. 281).
However, in my view, the difficulties he raises with the defini-
tion eliminate it as a valid operational definition of awareness. ! T
accordingly find Holender's criticisms concerning whether sub-
jects were in fact unaware of ostensibly unconsciously perceived
masked stimuli to miss the mark when they focus on whether
stimuli were in fact presented at subjects’ detection or identifi-
cation thresholds,

I an operational definition of conscious awareness in these
terms is not valid, what is a valid definition? There may be no
fully satisfactory one. Although consciousness is a fundamental
fact of human existence that psychologists must attempt to
understand, it appears somewhat refractory to experimental
study. However, the definition in terms of verbal report can be
improved on. Certainly, a definition should he more responsi-
ble than discriminated verbal veports are to the perceivers’
subjective experiences, A better operational definition, sug-
gested by Adams’s (1957) findings and recently adopted by
Cheesman and Merikle {in press), is in terms of perceivers’
confidence that they have perceived a difficult-to-perceive stim-
ulus.2 Cheesman and Merikle have found that, at target-mask
stimulus onset asynchronies {SOAs) at which subjects’ confi-
dence ratings suggest random guessing (as to which of four color-
words had been presented before the mask), their guesses are
better than chance, and they show priming effects of the color
word in time to name a subsequently presented color patch.
This outcome replicates an earlier outcome by Marcel (1983a).
Checsman and Merikle call the target-mask SOAs at which
subjects have no confidence in their identifications of the
masked words their “subjective thresholds.” In contrast, when
SOAsare set instead at subjects’ “objective thresholds” ~ that s,
so that their color-word identifications are at chance — priming
by the masked color words is absent.

Of the two thresholds, the subjective threshold is the in-
teresting one for the study of perception without awareness,
because it reveals the provocative discrepancy between what
perceivers know and “what they know they know” {cf. Turvey
1974). One finding at the objective thresheld is interesting but
less related to the issue of perception without awareness. That is
the finding confirming Eriksen’s conclusion that discriminated
verbal reports are as sensitive to perceptual products as are
other response measures.

Experiments by Marcel (1983a), Balota (1983), and Fowler,
Wallord, Slade, and Tassinary (1981), among others, were
flawed by using clumsy procedures to set the subjective thresh-
old. (In our study, we set the target-mask SOA to a level at which
subjeets were just better than chance at detecting the presence
or absence of a word or nonword before the mask.) Moreover,
our conclusion that subjects can show effects of unconsciously
perceived stimuli by indirect measures of perception such as
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priming but not by direct measures such as identification of the
masked stimulus may have been mistaken. Despite their flaws,
however, the experiments of Marcel, replicated by Balota and
by Fowler ctal., doappear to have established the phenomenon
of perception without awareness using masking procedures if
awareness is defined in terms of viewers’ subjective thresholds.
Using that threshold, Cheesman and Merikle have replicated
the findings of these studies, including the important finding by
Marcel (1980) that responses to stimuli perceived with and
without awareness may pattern differently.3

Other sources of information confirm the conclusion just
drawn from the masking studies that perception can take place
without awareness. Research on blindsight (e.g., Weiskrantz, -
Warrington, Sanders & Marshall 1974) suggests that neu-
rological damage can ereate a chronic condition in which per-
ceiver/actors act appropriately toward certain visually specified -
properties of environmental objects but experience blindness.
(However, see Campion, Latto, and Smith, 1983, for a skeptical
view of the phenomenon of blindsight.) Compatibly, in cases of
“hemineglect,” patients may fail to recognize their limbs on one
side as belonging to them and may leave them out of their self
drawings., Nevertheless, if the patients are ambulatory, they
walk on the neglected leg and do so without knocking into
objects or other people with the limbs they neglect (Friedland &
Weinstein 1977).

Perception without awareness is evident in everyday experi-
ence, too, One example occurs when perceivers habituate to
familiar stimulation. In the “Bowery el” phenomenon described
by Pribram (1969), residents of New York City who were
accustomed to sleeping through the noisy passage of the ele-
vated trains during the night were awakened by the failure of
the trains to pass through after they had been dismantled. A
second example occurs when behaviors are “automatized.”
People who drive the same route frequently, for example
between work and home, report that they may emerge from a
daydream halfway home without any recollection of having
traversed the first half of the trip. Other examples are attested of
perceptions {and actions with refevence to them) achieved
outside of awareness in “actions not as planned” (Reason 1979;
Norman 1981). For example (from a collection of action slips
described by Reason, 1979): “I went up to my bedroom to
change into something comfortable for the evening. 1 stood by
my bed and started to take off my jacket and tie. The next thing 1
knew I was getting into my pajama trousers {p. 72).”

These two additional sources of information from the clinical
literature and from everyday experience indicate that the gener-
al observation of perception without awareness is established.
The research reviewed in Holender’s target article is of interest
for the possibilities it offers for subjecting the phenomenon to
careful experimental study and, in the case of the masking
studies, for the light it sheds on the phenomenon of masking
itsclf.

NOTES

1. The same conclusion can be reached in another way, Il perceivers
show evidence of having perceived a difficult-to-perceive stimulus by
one response they make (for example, a button-press response to a
target primed by a brielly presented, masked stimulus), it is not at all
unlikely that coverging evidence can be obtained usinga variety ol other
response measures. That is, the influence of a stimulus is unlikely to be
restricted to an influence on just one type of response (such as a button
press), although the various responses may differ in their sensitivity or
responsiveness to the stimulation. In particular, the vocal tract should
not be immune to efects of any unconsciously perceived stimuli if the
fingers are not immune.

2. This operational definition is obviously not perfect either. If some
responses may be influenced by unconseiously perceived stimuli, then,
possibly, confidence judgments may be so influenced as well {see note
1). However, the measure is an improvement over those of greater
{indeed, excessive) sensitivity that are less responsible to the perceiver’s
own experience.

3. In my view, Holender dismisses his third proposed eriterion for
unconscious perception (from Dixon 1871; 1981) — that uncensciously




and consciously perceived stimuli have qualitatively different effects on
experience — loo hastily. His grounds are that some consciously per-
ceived stimuli have qualitatively different mutual effects on perfor-
mance. However, qualitative differences in performance are found in
the masking literature (Marcel 1980; replicated by Cheesman and
Merikle, in press) when the only difference in the conditions giving rise
to the differences in performance is the presence or absence of a mask.

Attentional orienting precedes conscious
. Identification

Albrecht Werner Inhoff

Neuropsychology Laboratory, Good Samarilan Hospitaf and Medical
+ Center, Porifand, Ore, 97210

As Holender points out, most studies that show semantic activa-
tion without conscious identification suffer from a common
methodological deficiency: the lack of an objective criterion that
differentiates between conscious and preconscious word pro-
cessing. Specifically, Underwood (1981; Underwood &
Thuwaites 1982) reported effects of a parafoveally available word
on lexical-decision reaction times (RTs) to a foveally available
word even when the conscious identification of the parafoveal
word was unlikely because of its short visual availability. How-
ever, conscious identification may have occurred and mediated
the observed effects. Parafoveal words were presented only to
the right visual field (VF); this absence of spatial uncertainty
may have led to a highly efficient shift of attention toward the
parafoveal word or induced a repositioning of the eyes. Even the
low report performance may not conclusively support the elaim
that the effects were a result of preconscious semantic process-
ing of parafoveal words. Some parafoveal words may have been
consciously identified at the time of stimulus presentation but
may not have been retvievable in the report task.

A different and potentially more objective approach is to
compare the effeets of conscious and preconscious word process-
ing in subjects whose attentional orienting is selectively im-
paired, so that the visual presentation of a stimulus will either be
conscious or remain completely unnoticed. Posner, Walker,
Friedrich, and Rafal (1984) showed that patients who suffer from
unilateral Jesions to the parietal lobe completely fail to notice a
parafoveal stimulus if attention is engaged at some spatial
position and the parafoveal stimulus is presented contralateral
to the attended position. In contrast, identical parafoveal stimuli
are iminediately noticed if attention is ipsilateral to the para-
foveal stimulus. Posner et al. concluded that injury to the
parietal lobe is precludes the reorienting of attention to the
visual field that is contralateral to the site of the lesion.

Recently, we (Inhoff & Posner 1985) instructed patients with
unilateral parictal injury to perform a variety of tasks, each of
which assessed the eficets of a parafoveal distractor on a foveal
category decision task. If semantic processing can oceur without
conscious identification, these patients should show semantic
effects of a parafoveally available stimulus on a foveal target
regardless of whether the parafoveal stimulus (distractor) is
presented ipsilaterally or contralaterally to the foveal (attended)
target.

In the first series of experiments the patients viewed a foveal
letter or digit while a parafoveal letter or digit (distractor) was
presented for 150 msec next to the foveal display in the ipsi- or
contralateral visual field. The target and distractor subtended
approximately 1 degree of visual angle each, and they were
separated by about 1 degree. The distractors were either identi-
cal to the foveal target, from the same category {e.g., hoth letters
or both digits), or from conflicting categories (e.g., foveal letter
and parafoveal digit). In Experiment 1, the foveal and ipsi- or
contralateral distractor were presented simultaneously, in Ex-
periment 2 the ipsi- or contralateral distractor preceded the
target by 60 msec,

The results showed that there were no eflects of the distrac-
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tors on the foveal category choice when the target and distractor
appeared simultaneously (Experiment 1). Experiment 2 showed
effects of the distractor on foveal category choice only when the
distractor appeared in the ipsilateral VF. The shortest RTs
occurred when the foveal target and ipsilateral distractor were
identical, and the longest RTs occurred when they were of
conflicting categories. No systematic elfects were observed for
contralateral distractor presentations. This finding conflicts with
Underwood’s {1981) and Underwood and Thwaites’s (1982)
assertion that semantic processing in the parafovea oceurs with-
out the orienting of attention to the parafovea. Control subjects
without neurological disorder replicated the patients’ ipsilateral
pattern of results for distractor presentations to the right and left
VF. Thus, effective semantic processing of the parafoveal dis-
play can occur provided the parafoveal stimulus is relatively
easy to identify and precedes the foveal target and, more crucial
to the present argument, ifthe subject is able to orient attention
to the parafovea.

Patients also performed a lexical-decision task that more
closely replicates Underwood and Thwaites’s procedure except
that the parafoveal letter string could occur in cither the right or
the left VF for 150 msec. A string of letters constitutinga word or
a pronounceable nonword was presented foveally while a para-
foveal distractor was present. Three types of distractors were
used: words related to the foveal word, words unrelated to the
foveal word, and a homogeneous brightness ficld created by a
string of X's. The target and distractor were 4 to 6 characters in
length, and each subtended between 1.5 and 2 degrees of visual
angle. On half of the trials, the onset of the target and of the dist-
ractor occurred simultaneously; on the remaining trials the
parafoveal distractor preceded the foveal target by 120 msec.
The results showed longer RTs for ipsilateral than for con-
tralateral distractor presentations; yet, in contrast to the find-
ings of Underwood and Thwaites, there was no difference
between the effects of related and unrelated parafoveal words on
the foveal lexical-decision task. There were, however, signifi-
cantly shorter lexical-decision times when a homogeneous
brightness field was parafoveally available than when words
were presented to the ipsilateral or to the contralateral VF,
suggesting that some visual discrimination was performed in the
attended ipsilateral and unattended contralateral visual field.
Control subjects, who performed in the same experiment with
the additional instruction of reporting the parafoveal word on
halfof the trials replicated this pattern of results. Longer lexical-
decision times were found if the parafoveal stimulus was a word
than if it was a row of \’s. More important, there was virtually no
difference between the effects of related and unrelated para-
foveal words on the foveal lexical decision when subjects had
been unable to report the parafoveal distractor.

Again, these results are in empirical disagreement with Un-
derwood’s (1981) and Underwood and Thwaites’s (1982) conclu-
sion that parafoveal word processing can be performed at a
semantic level without the orienting of attention to the para-
fovea and without the conscious identification of the parafoveal
item. In fact, the effective orienting of attention to the parafovea
appears to be a prerequisite for the semantic analysis of para-
foveal input (Experiment 2). Only low-level figure—ground
segmentation, as it may be implicated in the differentiation of a
homogeneous parafoveal brightness field from a string of letters,
may be performed preattentively.

Semantic activation, consciousness,
and attention

William A. Johnston
Department of Psychology, University of Utah, Sall Lake City, Utah 84112

The assumption that a stimulus can undergo semantic activation
(processing) but not attain conscious identification (con-
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sciousness or controlled processing) is a defining feature of dual-
process theories of information processing (e.g., Posner &
Synder 1975a; Shiffvin & Schneider 1977). It is central to late-
selection theories of attention (e.g., Deutsch & Deutseh 1963)
and is adopted even by early-sclection theories that allow
irrelevant stimuli to undergo at least a modicum of semantic
processing (e.g., Johnston & Heinz 1978). The assumption that
semantic processing is accompanied necessarily by con-
sciousness compels an extreme early-selection view of attention
in which stimuli can be prevented from attaining consciousness
only by being blocked from semantic processing, a view that
may no longer have a major advocate (e.g.,Broadbent 1971).
Holender develops a strong case that semantic processing may
indeed be undissociable from consciousness. Thus, Holender’s
review constitutes a serious challenge to most contemporary
theories of information processing in general and attention in
particular, I agree with Holender that the processing dissocia-
tion in question has not been clearly demonstrated. However, T
disagree with some of Holender’s methodological recommenda-
tions. In what follows I examine the problem of testing for a
dissociation between semantic processing and consciousness.

The methodology one employs to research the issue depends
on the theoretical framework from which one views it. To
illustrate this point, let us examine the issue from the perspec-
tive of spotlight theorics of attention {e.g., LaBerge 1983,
Posner, Snyder & Davidson 1980). Assume that an attention
mechanism can be focused on an arca of the visual field such that
conscious identification is possible only for stimuli that fall
within this area. Four versions of this spotlight view of attention
can be differentiated in terms of (1) whether or not semantic
processing is limited to stimuli that fall inside the spotlight and
(2) whether or not the results of the semantic processing of
stimuli that do [all inside the spotlight necessarily attain con-
scious representation. Each version has different implications
with respecet to both the dissociability of semantic processing
from consciousness and how to test for it.

Version A assumes that the spotlight is a necessary precondi-
tion for semantic processing and that the semantic records of
spotlighted stimuli necessarily attain {or are translated into)
consciousness. This view easily accommodates the apparent lack
of evidence for a dissociation of semantic processing from con-
sciousness; semantic processing in the absence of consciousness
is deemed impossible even in principle. Backward masking ofa
stimulus to which the spotlight is directed (e.g., a foveal stim-
ulus) can prevent conscious identification of the stimulus be-
cause it prevents semantic processing. A stimulus presented
outside the spotlight {e.g., a parafoveal stimulus) is processed
neither semantically nor consciously,

Version B agrees that only spotlighted stimuli undergo se-
mantic processing but argues that this semantic processing need
not be represented in consciousness. This view receives some
support from studies suggesting that people can selectively
attend to just one of lwo objects when one is superimposed over
the other (e.g., Duncan 1984; Rock & Gutman 1981). Version B
suggests the following procedure for demonstrating semantic
processing without conscious identification: Limit exposure
duration of superimposed objects so that only the relevant one
can be identified, and then test the semantic-priming potency of
the irrelevant object. To the extent that semantic priming does
not require conscious processing of the prime stimulus, it
should be demonstrable even for the irrelevant and unidentified
object. This view can attribute the apparent lack of evidence for
a dissociation of semantic processing from consciousness to the
lack of an appropriate test for the dissociation.

Version C agrees with Version A that semantic processing is
not dissociable from consciousness for stimuli that fall inside the
beam of attention but argues that semantic processing in the
absence of conscious identification can be engendered, at least
to some extent, by stimuli that fall outside the beam. This view
suggests the following kind of procedure for demonstrating a
dissociation between semantie processing and consciousness:
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Present two stimuli to different sides of the fovea, have observ-
ers focus their attentional spotlights on just one side while
keeping their eyes stationary, set exposure duration so that just
the spotlighted stimulus can be identified (i.e., there is not
enough time to move the spotlight to the other stimulus), and
measure semantic priming for the other stimulus. This pro-
cedure ensures that the relevant stimulus does not enjoy any
data-driven or bottom-up advantage over the irrelevant stim-
ulus. The apparent lack of evidence for semantic processing
without conscious identification is potentially attributable to the
apparent fact that this procedure has not been precisely fol-
lowed. Ilowever, as Holender shows, none of the studies using
similar procedures of parafoveal presentation has yielded clear-
cut support for Version C. On the other hand, some of the
findings lend suflicient support to this view that it would be
premature to reject it at this time (e.g., Underwood 1976).

Version D combines the features of Versions B and C and
allows for a dissociation of semantic processing from con-
sciousness for stimuli either inside the spotlight or outside it.
Thus, in this version, the dissociation could be tested by the use
of cither superimposed stimuli as suggested by Version B or
parafoveal stimuli as suggested by Version C.

The main points to be drawn from this analysis of spotlight
theories are that {(a) different theories of the relationship be-
tween semantic processing and consciousness call for different
ways to test for a dissociation and that (b) none of the spotlight
theories outlined above calls for the kind of test recommended
by Holender. All of these theories call for a strict lockstep
relation belween semantic processing and consciousness of
relevant, spotlighted stimuli. To the extent that a dissociation is
possible at all (Versions B-D), it is limited to irrelevant stimuli
inside the spotlight (Version B), outside the spotlight (Version
C}, or in either location (Version D). From the perspective of all
of these theories, the failure to identify a relevant spotlighted
stimulus logically implies, the failure to identify a relevant
spotlighted stimulus logically implies the failure of semantic
processing; the backward masking of such a stimulus can pre-
vent conscious identification only to the extent that it prevents
semantic processing. Thus, the methodology recommended by
Holender may be the least suitable one with which to test for
semantic activation without conscious identification.

Approaches to consciousness:
Psychophysics or philosophy?

Richard Latte and John Campion

Department of Psychology, University of Liverpool, Liverpool L69 3BX,
England

It has been generally accepted at least since Freud that much of
what goes on in our brains does not reach conscious awareness.
More recently, psychologists working in several different areas
have suggested that our behaviour can be affected by sensory
stimuli of which we are not aware. As a general statement, few
would argue with this either. For example, there are many
homeostatic processes, such as the modulation of respiration
rate by changes in atmospheric oxygen concentration, in which
we are never aware of the physical stimulus initiating the
change. The difficulties arise when the initiating stimulus can
sometimes reach consciousness, perhaps at higher intensities or
when tested under different conditions. Holender’s case of
semantic priming by subthreshold stimuli is an important exam-
ple of this. Blindsight, discriminative behaviour elicited by
stimuli of which the patient is unaware as the result of damage to
the visual cortex, is another (Campion, Latto & Smith 1983;
Campion & Latto 1985). Dissociations of awarcness and be-
havionr have also been claimed for sleep learning (e.g., Cooper
& Hoskovee 1972), posthypnotic suggestion and other hypnotic
phenomena (reviewed in Wagstaff 1981), perceptual defence




{Brown 1961), some of the preattentive mechanisms formulated
by cognitive psychologists {e.g., Neisser 1967), and indeed
aspects of all skilled behaviour (Economos 1983).

These are all, to a greater or lesser extent, acceptable as
theoretical possibilities, but, as Holender so effectively shows
for semantic priming and as we feel have shown for blindsight, it
has never been possible to demonstrate them empirically. The
central problem in trying to design experiments to determine
whether the subject is aware of stimuli that are affecting his
behaviour is that we have no adequate operational definition of
conscious awareness (conscious identification in Holender’s
terminology). Holender addresses this in Section 1. We agree
that conscious identification cannot ultimately be fully charac-
terised and requires an operational definition, but his sug-
gestion of “an operational definition that equates conscious
identification with the ability to resoond discriminatively to a
stimulus at the time of presentation” is not adequate for two
reasons. First, it is not operationally precise enough. (A phe-
tocell responds discriminatively to light without, presumably,
conscious identification.) An adequately precise definition, de-
rived from Holender’s, would be the ability to make a verbal
identification of a word — a process that would normally be
accepted as necessarily conscious. Second, Holender fails to
appreciate fully the logical status of such a definition. Since it
does not include all conscious processes, it can be a sufficient but
not a necessary condition for conscious identification. Although
the presence of such an ability may demonstrate the presence of
consciousness, it does not follow, contrary to Holender's claim,
that the absence of the ability demonstrates the absence of
conscious identification,

In addition to the problem of proeducing an adequate opera-
tional definition, there is also the difficulty of establishing that
the subject is using equivalent criteria in equivalent conditions
when determining diseriminative performance (i.e., verbal
identification} and semantic activation. Holender demonstrates
convineingly in his review of the literature that in no case have
these criteria been adequately equated. Coming to the present
paper from research into blindsight, we have an extraordinary
feeling of déja vu. (Is déjd vu, if veridical, itself a form of
semantic priming without conscious awareness?) In the poten-
tially most powerful backward masking paradigm (Section 4),
just as in blindsight, all the experiments contain one or both of
two methodological errors: They fail to match stimulus param-
eters in the bwo conditions, in this case the measurement of the
threshold for presence/identity of the prime and the measurce-
ment of the priming eflect itself; and they fail to ensure that the
subject is using the same decision criterion in the two condi-
tions, either by using signal detection theory methodology or,
more economically, by using criterion-frce forced-choice
procedures.

Holender leaves us with the canclusion {Section 5) that, for
the pattern-masking paradigm at least, tightening up the meth-
odology would finally allow us to test empirically the hypothesis
that semantic activation can occur without conscious awareness
of the priming stimulus, But, to return to the central problem
outlined in our second paragraph, supposing an experiment
were done that met all Holender's criteria {Section 4.4), what
could we conclude?

As we showed at the beginning, it is a relatively trivial
observation that we do many things unconsciously, and this
includes the fact that priming words affect later words, whether
conscious or not, since we know that this oceurs in reading
ordinary text. Our minds clearly construct semantic models of
the world and retain these for a long time. Such constructions
with verbal material arc highly trained and therefore rapid. The
reporting of the acoustic or physical properties of words is not so
highly skilled, simply because it is not useful in our culture to be
able to make such reports. The fact that you can recall the
meaning but not the words of the last sentence is a commonplace
observation. As you read this sentence, it is achually very
difficult to describe just what you are conscious of, although you
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are clearly conscious of something. Without specifying precisely
what is going on in reading text, self-examination is quite
sufficient to establish that semantic activation without conscious
identification in terms of verbal report not only is not controver-
sial but is in fact the very basis of everyday manipulation of
language.

To return to the empirical question, we could conclude, if
experiments with the appropriate technical competence were
done, that the verbal identification of words can be alfected by
the semantic attributes of previously presented words that
cannot be verbally identified. But as we have already pointed
out, because of the necessarily lvose operational nature of gur
definition, the absence of the ability to verbalise has nothing to
say about consciousness per se {though the fact that semantic
stunmation can occur bebtween bwo stimuli remains an important
finding, presumably related to normal processes occurring dur-
ing reading). Changing the operational definition of conscious
identification to the verbal detection of the prime, as in Marcel's
experiments (Mareel 1983a), does not help since detection is not
a sufficient condition for awareness either. If also adds a new
problem not discussed by Holender, For now all we can con-
clude is that the sensitivity for verbal detection is less than the
sensitivity for the semantic diserimination of the two words
taken together, and, as Haber (1983b) points out in the context
of blindsight, differential sensitivities on different kinds of tasks
do not necessarily imply different underlying processes. it is
meaningless to compare sensitivities for different tasks in a
single situation. The difference in sensitivity is entirely arbitrary
and depends on relative task difficulty. But if task difliculty is
matched, the sensitivities will by definition be the same. It is
possible to look at the differential effect on the two sensitivities
of a particular treatment (as Marcel, 1983a, attempts to do in his
Experiment 1), but it has to be done over a wide range of
stimulus parameters (i.e., over a range of task difficulties from
easy detection/difficult semantic identilication to difficult detec-
tion/easy semantic identification) before it is possible to con-
clude that differential effects on sensitivity are due to a genuine
independence between the two functions rather than to arbi-
trary differences in task difficulty.

So even with methodologically perfect experimentation, defi-
nitional difficulties make it impossible to draw empirical conclu-
sions about consciousness. But we can and should continue to
speculate about conscivusness at a theoretical level. Consider-
ing the functions of conscipusness in relation to the reading of
text, for example, it is clear that we can be conscious or naot
conscious of the surface or the semantic attributes of a word
depending on the degree of our competence, the nature of the
text, and the demands of the task, aud that the actual functions of
consciousness in reading text are of psychological importance. It
is therefore useful to incorporate consciousness into models of
information processing as Marcel (1983D) does; but if we usc an
ecologically more valid domain, such as that of actual text
reading, then consciousness would be formulated as a process
subserving the manipulation of mental representation rather
than as some kind of end process in itsellas Marcel suggests. By
keeping our discussion of consciousness on a theoretical level
and reserving experimentation for investigating definable cog-
nitive processes such as verbal identification and semantic
activation, we shall both aveid many of the insurmountable
problems and learn a great deal about the nature of those
cognitive processes.

Conscious identification: Where do you draw
the line?

Stephen J. Lupker
Department of Psychology, University of Weslern Ontario, London, Onlario,
Canada N6A 5C2

What constitutes conscious identification? What is perhaps the
central argument in Holender’s target article is that previous
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vesearchers attempting to show semantic activation without
conscious identification have done an inadequate job of measur-
ing conscious identification. This point is well taken. However,
the problem in measuring conscious identification is actually
more than just one of measurement. What has to be dealt with
first is the issuc of how to define the concept being measured.

Ifan observer can accurately report a word that is presented,
everyone would agree that a conscious identification has taken
place. On the other hand, if the observer claims to know nothing
of the nature of the word and shows no indication of knowledge
on any objective measure, a conscious identification clearly has
not occurred. Unfortunately, these two possibilities are not
exhaustive, Do we wish to argue that the observer has or has not
made a conscious identification if (a) the identity of the word is
known, but because the observer is not certain and wishes to
maintain a high report criterion, it is not reported; (b) the
observer has the correct word in mind but does not believe it
was the word that was presented; (c} the word is among two or
three possibilities the observer is considering, but one of the
others is reported; (d) the observer knows the identity of the
word momentarily, but the knowledge was so fragile that it is
quicly forgotten, like the inappropriate meanings of polysemous
words; or (e} the observer knows some of the physical features of
the word and could, if forced, make a reasonably accurate guess?
As this list-of possible scenarios makes clear, knowledge about
the identity of a word is not an all-or-sone thing but is, in fact,
better represented as a continuum (the reader can undoubtedly
conceive of other levels on this continuum). Recognizing, then,
the essentially continuous nature of knowledge about a word,
one’s first problem with “conscious identification” becomes
where to draw the line.

Holender, who is rightly attempting to be as conservative as
possible in evaluating the evidence for semantic activation
without conscious identification, appears to have divided this
continuum somewhere around level d. Others, more favorably
disposed toward the notion of semantic activation without con-
scious identification, may choose to divide the continuum some-
where around level b. The problem this creates for different
camps of people talking to one another is obvious. If an experi-
mental procedure could be devised so that, for example, level ¢
was consistently achieved and semantic activation was noted,
the liberals would accept it as a demonstration of semantic
activation without conscious identification whereas the conser-
vatives would not, Unfortunately both (or neither) would be
right.

The potential definitional problems created by the use of the
term conscious identification appear to be numerous, However,
for the sake of argument let us assume that we can divide the
knowledge continuum into a consciousness part and an uncon-
sciousness part at some spot almost everyone feels comfortable
with, perhaps somewhere around level d. The question then
becomes how to determine which stimuli are above that criteri-
on and are hence “consciously identified” and which are not.
Clearly, simply asking for a report is insuflicient, a point
Holender makes many times. He suggests instead that more
modern psychophysical techniques, particularly signal detec-
tion fechniques, are now available to help answenr this gquestion.

In theory, the idea of using signal detection techniques
sounds reasonable. Unfortunately, with the continuum divided
as suggested in the last paragraph, the implementation will be
somewhat problematic. In the first part of the experiment, in
which the conditions for preventing a conscious identification
are established, the observer would presumably view words
followed by masks in an appropriately light-adapted environ-
ment. In the typical signal detection procedure, the observer
would then be asked either to choose bebween bwo alternatives,
one of which is correct, or to make a yes—no decision about a
single alternative. Now consider the fate of those words which
fall below the criterion on the knowledge continuum that is,
those words from which the observer can recognize only a letter
or two. Even in the most controlled situations, this small
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amount of information should allow the ebserver to show a o’
greater than zero for these words. In fact, only the words that
the observer completely fails to perceive (i.e., none of whose
properties the observer detects) would produce a ' of zero.
Consequently, only those words could be classified as not being
consciously identified. Thus, the effect of this situation would be
to force the criterion to a lower position on the knowledge
continuum, making a fair test of the semantic activation without
conscious identification hypothesis impossible.

- In essence, the semantic activation without conscious identi-
fication hypothesis, as stated, does not appear to be testable.

The reason is that the term conscious idenfification is too vague |

to lend itself to empirical investigation, Furthermore, opera-
tionalizing it in a way that would be workable appears to vequire
the adoption of a polarized position. That is, either conscious
identification would have to be defined as the ability to report
the presented word accurately, or the lack of conscious identifi-
cation would have to be defined as the total absence of any
indication of knowledge about the word on any objective mea-
sure. To anyone willing to adopt either of these positions, the
target article appears to offer some useful insights. To those who
feel that both positions do violence to their definition of con-
scious identification, the implications are also clear. The best
solution would be to avoid the use of the term altogether.

The psychophysics of subliminal perception

Neil A, Macmillan

Dspartment of Psychology, Brooklyn College, Brooklyn, N.Y. 11210, and
Research Laboratory of Electronics, Massachusetls institute of Technology,
Cambridge, Mass. 02139

Helender provides a strong methodological eritique of current
research into subliminal, or “below-threshold,” perception. In
these remarks, I ask how “below-threshold” could be defined so
as to be consistent with modern psychophysies. Threshold
theory does not lead to a useful translation, but two quite
different detection-theoretic interpretations can be stated.

Threshold-theory interpretations. Thresholds were once con-
sidered the building blocks of perception but have been eroded
by psychophysical progress, Current understanding may be
summarized as follows {see Luce 1963; Green & Swets 1974): (1)
No fixed stimulus threshold divides detection from failure to
detect; rather, the probability of giving a “yes” response in a
detection experiment increases gradually with level, (2) it may
be that a fixed sensory threshold divides a sensory continuum
into discrete detect and nondetect states. If so, all stimuli,
including the null stimulus, lead to the detect state with proba-
bility greater than zero. (3) Observers do not necessarily map
the detect and nondetect states into “yes” and “no” responses
but can choose to say “yes” to some but not all detect states or
“no” to some but not all nondetcct states.

A key requirement in the research surveyed by Holender is
that stimuli be below threshold. A subthreshold sensation is
defined, in threshold theory, as one that falls in the nondetect
region, but what is a subthreshold stimulus? 1t is not enough to
say that (definition a) any stimulus that leads to a nondetect state
is subliminal, since statement (2) above implies that the same
stimulus may lead to the detect statc on another presentation. Tt
is too much to say that (definition b) a stimulus that never leads
to a detect state is subliminal, since, by statement {2}, no such
stimuli exist. One possible definition is that (¢} a subliminal
stimulus is one that leads to the detect state just as often as does a
null stimulus.

Notice that definition (¢} does not imply a threshold theory of
detection, since it is equivalent to defining a subliminal stimulus
as one for which the hit rate {probability of saying “yes” to a
stimulus) equals the false alarm vate (probability of saying “yes”
in the absence of a stimulus). [ discuss this definition further
below, in the equally applicable context of detection theory.




The paradoxical nature of some subliminal perception results
arises from the implicit adoption of definition (b), combined
with an assumption about the sensation—response relation that
is inconsistent with statement (3) above. In general, threshold
theory does not provide an instructive analysis of subliminal
perception; the rest of my remarks are cast in terms of detection
theory.

Detection-theory interpretatfons. Signal detection theory
(SDT) shares with threshold theory two key ideas: that the
relation between stimuli and sensory slates is probabilistic, and
that the relation between sensory states and responses is under
. the observer’s control. SDT difters from threshold theory in
assuming that there is a continuum of sensory states on which
the observer places a criterion to divide “yes” from “no”

. responses,

Two measures of sensitivity are commonly used within the
context of SDT. One is d', the normalized distance between the
means of the underlying stimulus and no-stimulus distributions.
This criterion-free measure has no counterpart in threshold
theory. The second sensitivity measure is called, confusingly,
the “threshold”; by this is meant the stimulus level for which &’
equals some fixed value, often 1.0. I will refer to this measure as
an empirical threshold. (The fixed performance level is some-
times given in percent correct, a similar definition that, since
gercent correct is not criterion-free, confounds sensitivity with

ias.)

Within the context of SDT, a “subliminal” stimulus could be
(d) one that is below the empirical threshold, or (e) one that
leads, on the average, to a below-criterion sensation. 1 also
consider definition (¢}, which can be simply restated in SDT
terms: d' = 0.

Definition (d} is often used in the research summarized by
Holender. Stimuli satisfying this definition may be detectable,
but with d' < 1.0, Evidence that these stimuli have produced
sensory cffects is unsurprising,

Definition (¢ translates “threshold” into “criterion.” Al-
though the criterion of SDT and the threshold of threshold
theory are in some ways parallel constructs, they are eritically
different: That a sensory event falls below criterion has no
implications for the location of that event relative to cither the
stimulus or the no-stimulus distribution. SDT takes no stand on
whether below-criterion stimuli are consciously perceived.

Consider, however, the following argument: If a stimulus is
subliminal in sense (¢), so that its presence is not reported, then
SDT predicts that no information about the characteristics of the
stimulus can be reported either (unless the observer shifts the
eriterion, as Holender proposes at several points). That is, a
positive detection response is logically required for above-
chance recognition performance, Such an argament was im-
plicitly made by Marcel (1983a, Experiment 1); he considered
his data, which failed to show this pattern, to provide support for
subliminal perception.

To demonstrate the fallacy in this argument, let me deseribe a
psychophysical detection/recognition experiment reported by
Lindner (1968). On cach trial, Lindner presented either a 500-
Hz tone, an 1100-Hz tone, or the null stimulus. Listeners were
required to respond “yes” or “no”, and in any case, to report
whether the frequency was “high” or “low.” Recognition of tone
frequency was above chance, even on trials when the detection
responsc was “no.”

Figure 1 shows a possible intermal decision space for
Lindner’s experiment. The space is defined by activity in two
independent [requency chanuels; pure tones falling in different
critical bands, as these do, are commonly thought to be inde-
pendent (Scharf 1970). Repeated presentation of the same
stimulus leads to a distribution in this space; such distributions
are here represented by circles one standard deviation from the
mean. The listener makes both a detection and a recognition
response on each trial by comparing the sensory observation
with two adjustable criterion curves. The detection criterion
divides “yes” responses {concave region) from “no” responses
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Figure 1.  (Macmillan). A decision space for the experiment of

Lindner (1968), in which listeners were required both to detect

the presence of and to recognize the frequency of a pure tone.

See text for details.

{convex region); the recognition criterion divides “low” re-
sponses (left of line) from “high” responses {right of line).

Reliable recognition is clearly possible for observations below
the detection criterion. This result appears to satisly Holender’s
criterion 1 and is completely consistent with SDT. The essential
assumption that the stimuli being recognized differ from the
null stimulus in an uncorrelated manner seems intuitively
reasonable for the word and picture stimuli use. most sub-
liminal perception experiments.

Finally, what about definition (¢}? Above-chance recognition
performance (or other evidence for activation) when detection
d' = 0 would be, for almost everyone, persuasive evidence for
subliminal perception.

This appreach is sometimes assayed (e.g., by Marcel 1983,
Experiments 3 and 4), but it entails some practical difficulties,
An accurate estimate of d' cannot be made quickly. To dis-
tinguish the hypotheses d' = 0 and d' = 0.5 at the .05, one-
tailed level, assuming symmetric criterion placement, requires
about 140 trials (see Gourevitch & Galanter 1967). Investigators
who attempt to fulfill the condition of d* = 0 have typically used
far fewer trials, as Merikle (1982) has pointed out, and thus
cannot have demonstrated zero sensitivity.

Conclusion. Five psychophysical interpretations of subliminal
perception have been considered. Interpretations that take the
threshold concept literally (definitions a and b} are based on
discredited models of the threshold. An empirical interpreta-
tion (definition d) is too weak to express the subliminal percep-
tion hypothesis. According to the two remaining translations,
subliminal might mean (c) indistinguishable from the null stim-
ulus or {e) below the response criterion. Either definition might
be acceptable to Holender, who presents “an operational defini-
tion that equates conscious identification with the ability to
respond discriminatively to a stimulus at the time of presenta-
tion.”

Whether definition {c) could ever lead to fulfillment of
Holender’s criterion 1 is uncertain, and satisfying the definition
wotild be at best onerous. Definition (e), on the other hand, can
satisfy the criterion whenever the stimuli in an experiment are
statistically independent. If this definition is a satisfactory para-
phrase of subliminal perception, then that phenomenon may be
more commen and less mysterious than is usually imagined.
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Consciousness and processing: Choosing
and testing a null hypothesis

Anthony J. Marcel
MRC Appliad Psychology Unit, Cambridge CB2 2EF, England

Holender's target article appears to be methodological, yet it
assumes a particular null hypothesis without stating clearly what
it is or why it is assumed. This makes commentary difficult.

A peculiar state of affairs seems to exist in cognitive psychol-
ogy. Most current accounts of perception, cognition, and task
execution have no place for consciousness. Phenomenal experi-
ence and subjectivity are apparently unnecessary for models of
cognition, and there is certainly no evidence of them in the
behaviour of artificial intelligence programs and automata, from
which much information processing is derived. Yet information-
processing theorists react with seepticism when models and data
are offered that explore the idea that phenomenal experience is
dissociable from or not a prerequisite for the processing of
sensory data. What should be the null hypothesis?

Precisely what is at issue in Holender's paper changes from
section to section. At different points it is semantic analysis
without awareness of the stimulus, without awareness of its
meaning, and without identification. Whatever it is of which
Holender is sceptical, no theorctical reason is given that moti-
vates his scepticism. In the 1950s and 1960s the dishelief in
perceptual defence and nonconscious perception was largely
due to the failure to distinguish knowing and perceiving con-
sciously from nonconsciously. To deny the existence of non-
conscious mental processes is to adopt the position of John
Locke or of the phenomenologists, a view rejected by the very
techniques of twenticth-century psychology, in eschewing re-
liance on introspection.

Holender’s methodological review begs certain theoretical
questions. What is so special about semantic analysis? After all,
the kind of semantic analysis at issue hardly involves semantic
primitives, meaning postulates, reference, or any form of sig-
nification; it can be conceived of as merely based on associations
between orthographic, phonological, or pictorial deseriptions of
a certain level. Is Holender questioning whether any sensory
analysis goes on without awareness or only the level of such
analysis? He does not question 1Hlumphreys, Fvett, and Taylor’s
(1982} finding that a nonconscious visual letter string can pro-
duce phonological priming. So if it is only the level of non-
conscious analysis that is in question, what sort of theory says
that awarcness is necessary to or a necessary concomitant of a
particular level of analysis?

If Holender concludes that there is little evidence for seman-
tic processing without awareness {and implicitly, that it does not
exist?), what does he suppose is the relationship between
phenomenal awarcness of an aspect of an event and the non-
conscious mental processing of that aspect? Does he suppose
that meaning (as he defines it) is only a property of awareness?
Does he deny the distinction between conscious and non-
conscious states and processes? If not, the following issues are
raised. Clearly awareness of an aspect of an cvent cannot
precede all pracessing of that aspect. Ifit did, one would regress
to asking what underlies the awareness. So either (a) non-
conscious processing/representation of an aspeet may precede
awarencss of it, or (b) it is necessarily synchronous with it. If
nonconscious representation of an aspect of an event can pre-
cede its conscious representation, the latter can be prevented
and the former can exist without the latter. If awareness of an
aspect were identical to or necessarily synchronous with any
processing yielding a representation (of whatever kind) of that
aspect, how could we deal with all the functional processing that
undoubtedly does go on without awareness? (e.g., what pre-
cedes a new thought?) It therefore seems that awareness of an
aspect of sensory or cognitive processing is at least theoretically
dissociable from the processing itself.

If this position is acceptable, then Holender and the rest of us
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are faced with the question of why, given his inferences about
the data, there is so little evidence of processing without
awireness. There are several answers to this question. One is
that on the whole psychologists do not look for such evidence: In
general, they set tasks and examine how people deal with the
intentional aspects of these tasks, and in perception they are
concerned with conscious percepts. Another reason is that
subjects are unwilling to allow mental events for which they
cannot account to enter into those aspects of their actions over
which they have control. In addition, perhaps Holender feels
that there are psychological and logical limits to what certain
investigative procedures can demonstrate. But of course this
does not bear on the issue of the existence of the demoustranda.

However, is there really so little evidence? First, besides the
evidence of our everyday experience and the issue of the status
of knowledge and memories when they are not present in
consciousness, there are several areas of research completely
ignored by Holender, which seem to provide such evidence.
These include binocular rivalry, stabilized images, cortical
evoked potentials, signal discrimination without detection, the
Potzl phenomenon, cortical blindness, sensory suppression,
hypnotic phenomena, amnesia, eficets of verbal stimulation
during anaesthesia (sce Dixon, 1981, for review). There are
doubtless many faults to be found in these areas of research. But
taking research in these other areas into account shifts the
weight of evidence against the null hypothesis,

Second, Holender's method of argument gives a distorted
picture of the evidence he has reviewed. In almost every
procedure considered, experiments are mentioned that he ad-
mits he cannot fault. These studies are described as “at odds
with the rest of the literature,” i.e., with those studies with
which fault can be found. This is unacceptable: Studies showing
a positive effect are not “at odds” with studies failing to disprove
the null hypothesis. Even worse, Holender’s conclusions are
based on an inappropriately “statistical” inference. In essence
he is arguing that the bulk of the evidence goes against the
phenomenon in question. This is equivalent to seeking evidence
of black swans in ten samples of swans, finding them in bwo of the
samples, and then concluding that the bulk of the evidence goes
against their existence! Finally, in several cases Holender ar-
gues by fiat or prejudges what is in question. Asone example, he
dismisses parafoveal studies on the basis of retinal charac-
teristics. But these characteristics ave derived from studies
using conscious discrimination and therefore cannot tell us
about aspects of retinal sensitivity where phenomenal experi-
ence is not involved,

I would like to turn now to a few comments on Holender’s
treatment of pattern masking, since this is the only technique
reviewed to which strong criteria of awareness can be applied
and since I have some association with it. First, some time is
spent reviewing the potential mechanisms of masking, and in
the concluding section it is stated that “the standard integration
theory of pattern masking . . . according to which priming by
undetectable pattern-masked primes is hardly conceivable, is
certainly not challenged by the findings reported so far.” There
is a misconception here, The mechanism by which masking
occurs has little to do with where or at what level in pracessing
such a mechanism is operating. Indeed, in my theoretical paper
(Marcel 1983a; 1983b) an integration account of masking was
proposed. Thus it is quite possible to accept an integration (or an
interruption) theory of masking that operates at the level of the
achievement of conscious percepts without in the slightest
affecting the theoretical possibility of priming by masked pri-
mes. Throughout, Holender confuses availability to con-
sciousness with physical stimulus quality.

Holender says in Section 4.1. that according to the multilevel
integration theory of masking “the eventuality of the SA/Cl of a
masked word is a priori precluded because there is no place in
the system where a legible representation of the word is avail-
able.” (1) The issue of legibility to whom or to what is ignored, as
is the possibility of parallel representations; (2) the time course




of interchannel inhibition or feature integration is not consid-
ered (it could permit fast read-out, or even extraction of possible
contour groupings from an integrated image, as proposed by
Marcel (1983b); (3) to preclude the possibility of empirical
phenomena by a fiat based on an accepted theory is to reinstate
the treatment of Galilco by the Inguisition.

Second, Holender makes much of whether subjects are light-
or dark-adapted to the same extent during the priming phase of
an experiment as they are when thresholds are determined.
This point seems valid but subsidiary to the issue of whether
subjects are aware of the masked word in the critical phase of the
experiment. In my own experiments {and, I understand, in
those of Fowler ct al.), subjects were asked if they had been
aware of any stimuli other than the fixation, mask, and target
word, and none who answered affirmatively were used. To cope
with this more stringently, lolender's final suggestion for
methodological improvement is to mix priming and detection
trials and to cue subjects which task to perform on each trial.
This is exactly what was done in Experiment 5 of my 1983a
paper. In a procedure where light adaptation could not have
been altered for the two types of trials, and where subjects could
not detect primes (as assessed by the procedure Holender
recommends), reliable priming was obtained.

[ would like to conclude with two general comments. First,
even if I were to take all Holender's criticisms seriously and
evaluate cach experiment as he does, I would conclude that the
faulted experiments do not constitute evidence of anything, that
the few experiments filing to find an eflect (if not faulted
themselves) merely fail to disprove the null hypathesis, and that
the half dozen or so experiments that remain unfaulted con-
stitute a valid disproof of the null hypothesis, that is, that
semantie activation without awareness exists.

Second, to return to my opening comments, it is commonly
inferred from recent demonstrations of processing without
awareness that the role of consciousness is being deemphasised
and that I myself emphasise the importance of nonconseious
processes. Quite the opposite is the case. Cortically blind
patients who have no phenomenal experience of an object in the
blind field wilt nonetheless preadjust their hands appropriately
to the size, shape, orientation, and 3-I) location of that object in
the blind field when forced to attempt to grasp it (Marcel 1982).
Yet such patients will make no spontaneous attempt to grasp a
glass of water in their blind field even when thirsty. Voluntary
actions often depend upon conscious perception. Indeed, when
we talk about mental life, however much it depends on non-
conscious processes, we are talking about consciousness.

Semantic activation and reading

George W. McConkle

Center for the Study of Reading, University of lilinols at Urbana-
Champalfgn, Champaign, il 61820

The issues concerning semantic aclivation that are discussed by
Holender are important in the development of a theory of
reading. My comments by to describe this relationship.

Reading is accomplished through making a series of eye
fixations. The average distance the eyes travel between fixations
is about eight or nine letter positions for skilled readers, but
with considerable within-subject variability. Fixations average
about 200-250 msec in duration, again with great variance. By
steadily fixating a letter and attending to different words, one
finds that 10or more words can be identified without moving the
eyes.

Although suficient visnal information is available to permit
identification of a number of words on each fixation, the aver-
age saccade only advances the eyes by a word or two along the
line of text being read. This discrepancy raises a hasic question
about the nature of visual perception during reading which can
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be characterized by contrasting two extreme models, one
based on wide-ranging automatic semantic activation and the
other on strong attentional selectivity. These models parallel
Holender's dichotomy of semantic arousal with or without
conscious identification.

The first model assumes that processing during a fixation is
characterized by the type of automatic identification that is
demonstrated in Stroop-like experiments: Identification is auto-
matic for all words that can be resolved. Thus, on each fixation
there is semantic arousal of a number of words, each activating
associated words. The time of this activation may vary, depend-
ing on the visual eccentricitics of the words. But the general
view is of a number of words being activated on each fixation,
with waves of activation spreading from each of them to associ-
ated words, thus providing a dynamic and active basis underly-
ing further processing.

This view of perception during fixations has several implica-
tions. First, a critical task of the higher processes must be to
coordinate the response to the wide-ranging semantic activation
so that constraints provided by syntax and other word-order-
based characteristics of the language are not lost. Second, each
word is in an aroused state for some time, being activated on
several fixations. These multiple activations may reinforce each
other to facilitate reading (Bouma 1978; Smith 1971). Third,
foveal perception of cach word may be facilitated by prior
peripheral activations (Haber & Hershenson 1980). Fourth, this
model raises the question of how it is that words actually enter
into further processing. Is the teeming lexicon simply an uncon-
scious basis that influences the serial selection of words to
consider in reading, or does the combination of words aroused
somehow push language processing along?

The second model assumes that semantic activation results
from attending words and that reading involves extreme atten-
tional selectivity, Even though a number of words could poten-
tially be identified during a fixation, only one or two are typically
attended and activated, thus becoming invelved in advancing
the reader’s understanding of the meaning of the text. There is
no semantic activation of unattended words, whether peripheral
or foveal, and there is no spreading activation from any words
other than those that are attended during a fixation. The infor-
mation-management problems arc greatly reduced in this
model. It is necessary on each fixation to determine which word
or words should be attended, but the system then deals with
semantic information concerning only those words.

Thus, different theories of reading reflect different assump-
tions concerning the conditions under which semantic activa-
tion oceurs, which in turn influence the ways in which process-
ing beyond the semantic activation level is conceptualized.

Some may believe that this issue has already been settled.
There are many studies that indicate that the processing of
words presented in the visual field is antomatic and cannot be
withheld. How could processing be otherwise during reading?
A response to that argament would indicate that there are
critical differences between the task characteristics of normal
reading and of studies in which such automatic processing has
been demonstrated. These studies have involved tachistoscopic
presentation. The subject is typically poised, ready to grasp the
stimulus to be presented on the screen. Visual attention is given
to the display area. The onset of the stimulus pattern is marked
by a sharp change in the visual array, something that is known to
be attention-grabbing. Within these circumstances it may well
be impossible, at least without a great deal of training, to resist
responding to one prominent part of the stimulus pattern while
maintaining the ability to respond to another. In reading, on the
other hand, a fixation is simply one in a long series of exposures
to the text, with ongoing processing occupying the mind both
before and after that exposure. The stimulus field is filled with
many elements, which are permanently part of the display, not
appearing suddenly in an attention-grabbing manner. Further-
more, skilled readers have previously had millions upon mil-
lions of similar exposures and may have learned visual selection
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strategies that are rather specific to this situation. Given these
differences, it is quite possible that the results of studies involv-
ing tachistoscopic presentations will not generalize to the nor-
mal reading situation.

There are studies that, though not conclusive, provide evi-
dence against a wide-ranging semantic activation model. It
might be expected that replacing one word in the text with
another during a saccadic movement in reading (McConkie,
Zola, Blanchard & Wolverton 1982) or after a brief mask in the
middle of a fixation (Blanchard, McConkic, Zola & Wolverton
1984) would be disruptive since a single word position is associ-
ated with the activation of two difterent words. Such disruption
does not necessarily occur. Neither is there evidence that the
lack of preactivation of a word during reading, due to its not
being present in the text on prior fixations, slows the processing
of that word. If words are being unconsciously activated from
prior peripheral exposure during reading, it is not clear that this
has any facilitative effect on the reading process itself.

Consciousness Is a ‘““subjective” state

Philip M. Merikle and Jim Cheesman

Department of Psychology, University of Waterloo, Waleroo, Onl., Canada
NaL 3G1

Holender has provided a useful summary and critique of the
evidence often cited to support the perception-without-
awareness hypothesis. We agree with many of his conclusions,
and, in particular, we heartily endorse his conclusion that no
reported study involving dichotic listening, pavafoveal vision, or
visual masking provides strong, unambiguous evidence that
semantic activation occurs under conditions in which observers
are unable to respond discriminatively. Furthermore, on the
basis of our own research (Cheesman & Merikle 1983; 1984; in
press), we feel that Holender’s conclusion can be taken even one
step further; as long as it is assumed that the boundary between
conscious and unconscious perceptual processes is defined by
the threshold for discriminative responding, no evidence for
unconscious perceptual processes will be found when precau-
tions are taken to ensure accurate measurement of discrimi-
native responding.

Although we agree with many of Holender's conclusions
concerning previously reported studies, we strongly disagree
with a eritical assumption underlying his review. Holender
aceepts without question the widely held assumption that per-
ceptual awarcness or consciousness is best defined as better
than chance-level discriminative responding. In fact, Holender
states that discriminative responding provides the only essential
criterion for establishing perceptual awareness or con-
sciousness. Thus, if an observer can respond diseriminatively to
a stimulus, then, by definition, the observer is aware of the
stimulus; and conversely, if an observer cannot respond dis-
criminatively to a stimulus, then, by definition, the observer is
unaware of the stimulus. In contrast to Holender's position, we
feel that perceptual awareness or consciousness is a subjective
state that is not adequately defined by the threshold for diserim-
inative responding.

To illustrate our position, it is helpful to consider the charac-
teristic reactions of vbservers performing diflicult detection
tasks. One cannot help noticing that observers often claim that
they are not aware of the stimuli and that their responses are
only guesses, Despite these claims, objective detection perfor-
mance is usually considerably better than chance, and the
observers typically express surprise when they are given feed-
back concerning their actual level of performance. Thus, in
difficult detection tasks, subjects often clim that they are
unaware of the perceptual information, cven though their objec-
tive detection performance may indicate a considerable ability
to respond discriminatively to the stimuli,
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These observations lead to a distinction that we feel provides a
basis for resolving the controversics that have continually
plagued rescarch investigating the relationship between per-
ceptual processing and awarcness (Cheesman & Merikle, in
press). In our opinion, a distinction must be made between the
subjective threshold, the level of discriminative responding at
which observers claim not to be able to detect perceptual
information at better than a chance level of performance, and
the objective threshold, the level of discriminative responding
corresponding to chance-level performance. Our research indi-
cates that a somewhat higher stimulus energy level is associated
with the subjective threshold than with the abjective threshold .
and that considerable perceptual processing occurs when infor-
mation is presented at energy levels between the two
(Cheesman & Merikle 1984; in press). We feel that the subjec-
tive threshold, or the threshold for claimed awareness, better
captures the phenomenological distinction between conscious
and unconscious perceptual experiences and in our opinion
provides a better definition of the boundary between conscious
and unconscious perceptual processes than is provided by the
objective threshold.

The obvious criticism that can be directed against our sug-
gested definition of awareness is that the subjective threshold
simply measures subjective confidence. It is therefore equiv-
alent to asking observers whether they are conscious of a
stimulus. As noted previously (Merikle 1983; 1984), when
awareness is defined in this manner, an investigator transfers
the responsibility for defining awareness to an observer so that,
in effect, each observer is asked to provide his own definition of
awareness. For this reason, before the subjective threshold can
be used effectively to define awarencss, at least one additional
criterion or converging operation is needed.

The converging operation that we have adopted in our re-
search program is similar to Dixon's (1971) third criterion, which
Holender discusses and then dismisses as only an incidental
corollary. This criterion stipulates that conscious and uncon-
scious perceptual processes can be distinguished only if it can be
demonstrated that particular independent variables have
qualitatively different effects when the same perceptual infor-
mation is presented at conscious and unconscious levels of
stimuiation. In our opinion, a demonstration of qualitative
differences provides much stronger support for a distinction
between conscious and unconscious perceptual processes than
can ever be provided by any approach based solely on evidence
indicating that perceptual information is processed both above
and below a particular threshold. In fact, we feel that general
agreement concerning the vole of awareness in perceptual
processing will never be reached unless qualitative differences
between conscious and unconscious perceptual processes are
demonstrated.

In summary, we leel that a twofold approach, based on
subjeetive thresholds and qualitative differences, is needed to
distinguish conscious from unconscious perceptual processes.
Our research indicates that no evidence for any perceptual
processing whatsoever is found when perceptual awareness is
equated with an objective threshold and care is taken to estab-
lish this threshold by proper psychophysical procedures (Chees-
man & Merikle 1984; in press). Thus, if perceptual awareness or
consciousness is measured adequately by an objective thresh-
old, as Holender assumes, then our rescarch indicates that
unconscious perceptual processing does not occur. On the other
hand, our research also indicates that perceptual information
presented above and below a subjectively defined threshold has
qualitatively different behavioral cBects {Cheesman & Merikle
1983; in press). We feel that such findings support the twofold
approach we advocate. More important, demonstrations of
qualitative differences provide an indication of how conscious
and unconscious perceptual processes differ, and it is only by
establishing qualitative differences that it will ever be possible
to specify the ecritical differences that distinguish these
processes.




What do you mean by conscious?

John Morton
MRC Cognitive Development Unit, London WC1H OAH, England

What is happening with BBS and word recognition? First
Humphreys and Evett (1985) and now Holender require unre-
alistic standards of proof before one is allowed to adopt particu-
lar theoretical positions. Humphreys and Evett were at least
pushing a default theory, but it isn’t clear at all what contribu-
tion is being made by the target article to the development of
our ideas. Methodological surveys are important. We would, of
course, need to be told if there were an artifact in, say, one of the
Marcel (1983a) experiments, but that Helender is allowed to
make such claims outside the context of, say, the Marcel (1983h)
theoretical paper is a commentary in itself. Whether there are
such artifacts we will no doubt be told by other contributors,
but, in any case, it should not be lost sight of that what counts as
an artifact depends upon the definitions of the terms in the
theoretical description, which, in turn, depend upon the model
one is using. Holender eschews theory, and so conscious and
semantic are defined only in terms of particular procedures and
by covert appeal to the everyday use of related terms such as
aware.

In fact, consciousness can be regarded as epiphenomenal, or
as a set of constructive processes equivalent in kind to the rest of
the information-processing equipment or as a device that
manitors the operation of other processes. The question of
whether a subject displays conscious identification of a stimulus
would be answered differently depending on‘which one of these
theoretical positions one adopted. In all cases one would want to
relate the theoretical use to our common experience of con-
sciousness. After all, we would not have such a term available if
we did not have experience in need of labelling. But Holender
expects us to discuss consciousness while explicitly prohibiting
phenomenalogy from the discussion and from the experiments.
Being a subject in an experiment is an experience that too many
experimenters deny themselves. The interest of the Marcel
demonstrations {and Dixon’s [1971; 1981] work, ete.) lics in the
fact that as a subject one has not the slightest idea, strive as one
may, of what is going on. That Marcel, at any rate, has had to
adopt particular procedures to make the point (or, indeed, to get
published) is a pity. But whether the presence or absence
judgements happen to be 60% or 70% correct is really of little
importance if one is actually talking about unconscious pro-
cesses that, on some delinitions, can be operating just as well
with detection tasks as with any other.

If the debate is not about consciousness but is instead about
the processing of verbal and pictorial stimuli then Holender
equally fails to meet the demands. Again, this is because his
discussion is couched in model-free terms, Thus, Marcel's
experiments could be seen as attacking-stage theories of pro-
cessing. With a stage theory, there would have to be an accessi-
ble outcome at the first stage of a multistage process before there
could be any processing with accessible outcome at the second
stage. If you can get semantic information without identification
then that could be seen as supporting, rather, a cascade theory
of processing. A theoretical issue of this kind can be decided
without bringing “consciousness” into the discussion at all.
However, it would require the use of a proper task analysis of
the experimental paradigms being used in terms of the the-
oretical framework one has adopted. What one cannot do is look
for (sophisticated} artifacts atheoretically.

As a climax 1 would like to challenge Holender's assumption
that the null hypothesis should be that semantic activation
requires consciousness. Why shouldn’t the null hypothesis be
the contrary? After all, the claims are not at all outrageous
theoretically. Even very carly versions of the logogen model
(e.g., Morton 1968) accounted quite explicitly (albeit rather
cavalierly) for unconscious processing of verbal stimuli. All it
needs is two thresholds on the logogen — a very respectable,
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nonmystical information-processing account that would be en-
tirely suitable for these lean economic times. Indeed, given my
own theoretical history 1 feel perfectly justified in throwing out
Holender’s entire position, instead challenging him to prove
that a semantic analysis requires consciousness to be engaged.
My ancient theory {and its offspring) asserts that such is not the
case — indeed, requires that it not be. Whose is the burden of
proof?

Processing of the unattended message
during selective dichotic listening

R. Néaétanen
Department of Psychology, University of Helsinid, 00170 Helsinki, Finland

Holender reviews literature from three paradigms that have
yielded most of the results giving raise to claims for semantic
activation without conscious identification of the stimulus.
Holender is successful in casting considerable doubt on these
claims. In the present commentary, I will focus on one of these
paradigms, that involving dichotic listening, particularly the
analysis of the unattended message during focused or selective
dichotic listening, one of the key issues in Holender’s paper.
Recent research using event-related brain potentials (ERPs)
appears to be of considerable relevance here.

Holender's main claim here was that there is no valid evi-
dence for semantic activation of {any of) the irrelevant message
when attention was stringently focused on the message deliv-
ered to the opposite ear, that is, when no conscious identifica-
tion of irrelevant stimuli occurred. If no semantic activation
indeced occurs in these conditions, it would be important to
ascertain whether this is due to imperfect processing of physical
stimulus features or to lack of semantic analysis of fully pro-
cessed sensory data, The latter alternative is suggested by the
ERP data. This evidence is provided by the ERP component
called the “mismatch negativity” (MMN), isolated from the N2
wave (Ford et al. 1973; Squires et al. 1975} by Niitinen,
Gaillard, and Mintysalo (1978; 1980). MMN is an attention-
independent, automatic brain response to a physicaily deviant
stimulus in a sequence of repetitive homogeneous stimuli.
MMN is sensitive to slight stimulus changes, even to those
approaching the discrimination threshold (Sams et al. 1985).
When tone pips are delivered, MMN occurs in response to pitch
and intensity deviations in both directions (for a review, sce
Niatinen et al., in press). MMN is generated by a neuronal-
mismatch process between the sensory input from a deviant
stimulus and the neuronal representation of the physical fea-
tures of the repetitive, “standard” stimulus (Niitinen, in
press}. This process, at least in response to a pitch change, can
be localized to the primary auditory cortex by magnetoen-
cephalographic methods (Hari et al. 1984). It is important to
note that MMN is similar for the attended and unattended
inputs in selective dichotic listening (Niiitinen et al. 1978;
1980), which implies that the neuronal representations of the
standard stimuli in both inputs must contain fully processed
sensory information and that the comparison process occurring
within cach input is an equally elaborated (task-unrelated; sec
Niitinen, in press} processing of their physieal stimulus fea-
tures. The short-duration neuronal stimulus representations
mentioned probably form the neurophysiological basis of the
precategorical store or sensory register, at least in the auditory
modality in which this is called echoic memory (see Niitinen
1984; Niiitinen et al., in press). Even the time course of decay (a
few seconds) of the ncuronal representations is attention--
independent (see Naitinen & Gaillard 1983).

On the other hand, no available ERP data appear to clarify
whether semantic activation occurs to the unattended message
of selective dichotic listening, although in principle the N400
wave of semantic incongruency or mismatch (Kutas & Hillyard
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1980) might be used for this purpose (Hillyard, pers. comm. July
1984).

So far T have dealt with the case of a presumed “full” focusing
of attention in selective dichotic listening. In laboratory reality,
however, this focusing is often far from perfect, as becomes clear
from Holender’s review. The task may simply be too easy
(require tao little processing capacity). When it is demanding
enough, the subject may trade off between the two inputs, and
in any case appears to need some time to get his attention fully
focused (Treisman et al, 1974). Morcover, when the subject has
reached a sharp attentional focus, every now and then his
attention is momentarily caught by certain physical aspects of
the irrelevant input, most notably either guelitative (such as a
tone in the middle of a spoken sentence) or quantitative (such as
a word delivered after a break in the to-be-ignored input)
changes. ERPs suggest some cerebral mechanisms of these
involuntary attention switchings. In case of a qualitative phys-
ical change, the automatic neuronal-mismatch process de-
seribed above appears to provide a central “interrupt” signal
that causes attention switching to this change when the mo-
mentary threshold that varies as a function of a number of factors
is excecded (Nidtinen, Simpson & Loveless 1982). As the
neuronal-mismatch process is elicited even by slight changes,
the system controlling the focus of consciousness is, apparently,
frequently bombarded with these signals in any selective--
listening situation. The resulting attention switching is, pre-
sumably, responded to by the controlling system by redirecting
attention, but the focus is on the “wrong” side for a short while
cach time. Even such momentary attention switchings can be
associated with abundant transfer of sensory information. This is
due to the highly elaborate nature of attention-independent
sensory processing: The “glimpse” to the “wrong” side reaches
high-quality outputs of the ongoing sensory processes and pre-
cise representations of physical features of the stimuli of the
immediate past. Hence attention switching, triggered by
qualitative physical changes in the unattended input, provide,
momentary contacts between these sensory data and the fong-
term memory system; this is where I see semantic activation by
the to-be-ignored input as taking place,

A similar stimulus-driven attention-switching mechanism
secems to be controlled by quantitative changes in sensory input.
The most effective of such changes involve abrupt stimuli
presented after a silent period: 1t is impossible not to become
aware of diserete stimuli delivered to the otherwise silent
“unattended” car (Newstead & Dennis 1979). This attention-
switching mechanism can probably be identified with some of
the generator processes of the N1 wave of the ERP, particularly
of its nonspecific component (see Néiitinen &,.(l:‘ai] lard 1983).
The Iatter is very large after a period of a few seconds with no
abrupt stimuli but is completely habitvated when the stimulus is
repeated with short interstimulus intervals.

In sum, ERP studies scem to reveal the rich realm of precise
automatic sensory analysis and storing occurring outside our
conscious awareness. Moreover, ERPs also suggest some mech-
anisms of involuntary, stimulus-driven attention switching by
which these sensory data can reach our conscious experience
{and cause semantic activation).
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On determining what is unconscious
and what is perception

David Navon
Department of Psychology, University of Haifa, Haifa 31999, Israel

Holender’s thorough review is timely and penetrating, but what
are we to make of it? [t seems to me that its main asset lies in the
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Figure 1. A hypothetical classification of the output of percep-
tual processing.

fact that it serves as an excellent illustration of the kind of tail-
chasing we cognitive psychologists can get involved in when we
overlook the conflict between our perpetual interest in issues
that are undecidable by publicly observable data and our deeply
rooted commitment, inherited from the positivistic tradition, to
observable data as the only means of testing theoretical claims in
psychology. To practice empirical science properly, we need
tests whose validity dves not depend on the fate of the issues
being tested. Is this the case here?

What is the touchstone for consclous identification? The is-
sues addressed in various discussions of unconscious perception
concern the relationship among the concepts depicted in Figure
1: (a) Does B & A exist, or is the perceptual process totally
subordinated to intention? (b) Does C & B exist, or does
perception require or entail focal attention? {¢) Does D & C
exist, or is all the information yielded by perceptual processes
potentially available for conscious inspection? The rules of the
positivistic game demand that to test these issues, any evidence
for the availability of processed information should be coupled
with a demonstration of the failure of perceptual tasks that are
known to require the property that is hypothesized to be
unnccessary, such as availability to consciousness. This is, for
example, the assumption implied by Dixon’s (1971) criterion 1,
at least when the latter is taken as a necessary and sufficient
condition, as it is by Holender. However, do we really know of
such tasks, or do we simply delude ourselves into thinking that
we know?

More specifically, criterion 1 postulates that had unconscious
perception existed, it couid not have been manifested in a
“direct” test. Is this so evident? Suppose it had been indicated
that people can perform at a better than chance level in a direct
test even with no awareness of whatever guides the choice of
responses? Could that not be taken as evidence par excellence
for unconscious perception? Consider, for example, phenomena
such as blind sight [see Campion & Latto: “Is Blindsight an
Effect of Scattered Light, Spared Cortex and Near-Threshold
Vision?" BBS 6(3) 1984], performance controlled by the right
hemisphere in split-brain patients [see Puccetti: “The Case for
Mental Duality BBS 4{(1) 1981}, or unconscious performance of
tasks under hypuosis. Regardless of how relevant those phe-
nomena are for the behavior of normal subjects in a normal state
of awareness, they certainly challenge the conception of percep-
tion as a process the output of which is always consciously
available.

Hence the existence of unconscious perception need not (and
perhaps cannot) be determined by the dissociation between the
results of two types of operational test, however interesting such
afinding is in itself. To test whether a given item of perceptual
information the presence of which is indicated by indirect
methods is actually unavailable to consciousness, we simply




have to judge whether it has any reflection in phenomenal
experience. If experience is not acceptable as a legitimate
source of data, then the issue itsell must not have been secien-
tifically legitimate in the first place. Since consciousness is a
label for a class of experiences rather than a theoretical term,
when we ask questions about it we invite phenomenal observa-
tions as pertinent evidence. And indeed it usually goes without
saying that a hypothetical process of which we have no phe-
nomenal indication is to be treated as unconscious (e.g., uncon-
scious inference, unconscious memory search, unconscious ac-
tivation of all meanings of a polysemous word). Substantiating
such predications empirically is impossible.

So why bother attempting it in the case of identification: It
seems to me that the reason we do so is that issues (a) through (c)
enumerated above are central to major controversies in cog-
nitive psychology: (a) is relevant to the determination of the
source of initiative for perceptual processes; (b) is relevant to the
debate about the locus of sclection, and (¢) is relevant to the
question of whether the encoding of stimulus information is
necessarily mediated by same storage device that is accessible to
consciousness.

Different paradigms for different issues. Since these issues are
deemed so important, what can be done to address them
empirically? Holender does not do them justice by lumping
them together, Different paradigms suit different issues.

The dichotic listening paradigm is used to study whether focal
attention is necessary for perception, namely, issue (b). If it
were not necessary, that would constitute support for late-
selection theorics, even if the product of that nonfocal percep-
tion were potentially accessible to awareness. In fact, the para-
digm is designed to ensure that the only factor that could ex
hypothesi preclude perception is the lack of attention, so that
the locus of selection should be ascertainable.

Granted that it is usually just as futile to investigate the
processing of the rejected channel by means of a divect test as it
is to explore the properties of darkness by aiming a spotlight at
it. Thus, to ascertain that the to-be-ignored channel is really
unattended, we have to trust the manipulation itself (one that
has repeatedly been shown actually to manipulate the allocation
of attention) as well as indirect indices such as momentary
fluctuation in the quality of performance on the to-be-attended
channel. This is an inherent weakness in the study of attention-
free processing, yet it is a weakness that whoever is nonetheless
committed to study this subject matter has to put up with.

However, when the issue under investigation is rather
whether some products of perception are inaccessible to
awareness even under intense scrutiny of the attentional beam,
namely, issue (c}, then it becomes mandatory to secure full
attention to the stimuli: hence the only way to deny them access
to awareness is by degrading data quality or by curtailing the
period of processing. Thus, the masking paradigm is suitable for
studying this issue.

But here we return to the question of how the issue can be
decided. As claimed above, criterion 1 may be sufficient (if the
problem of response bias is met), but it is clearly not necessary.
Criterion 3 would be appropriate only if it were surmised that
representations that are and are not available to awareness arise
from two different types of perceptual processes. A more cco-
nomical conjecture is that there is only one type of process and
that its products are not equally available for various subsystems
of the mind (cf. Erdelyi 1974). Criterion 2 obviously seems quite
weak in the eyes of orthodox positivists, but since awareness has
the elusive characteristic that it often changes when inspected
too closely, unobtrustive methods may be indispensable.

Thus, it is unlikely that even if Halender's methodological
recommendations are followed the issue will be resolved. Con-
verging evidence from all eriteria will be required. Further-
more, no amount of positive experimental evidence for con-
scious identification is likely to convince thousands of
investigators and subjects if their phenomenal experience
points to the contrary. And as noted above, when the question
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concerns the contents of consciousness, phenomenal experi-
ence is after all the vltimate criterion, On the other hand, when
the question is whether subliminal perception exists, and the
limen is interpreted in the pure operational sense, then the
disparity between various indices for perception hecomes cru-
cial, and Holender's methodological caveats become most
relevant.

Semantic activation — process or product? So much for the
criteria for deciding whether unconscious perception is indeed
unconscious. Now, how do we establish that it is indeed percep-
tion? We must distinguish between a relatively stable represen-
tation within which certain characteristics of the stimulus are
explicated (Marr 1982) and the process whereby such a repre-
senfation is generated. The term perception, at least in the
present context, should be reserved for the former. Yet, during
the processes of analysis, a number of perceptual hypotheses
may be examined, and numerous memory nodes may be tem-
porarily activated (e.g., consider the word recognition model of
McClelland & Rumelhart, 1981). Those transient events may
leave no trace in the representation that emerges as the final
outcome of the process, yet they may induce by-products such
as changes in the level of activity of many related memory nodes
that may in turn produce observable effects such as priming,
changes in galvanic skin response, and so on. In the literal sense,
that would be semantic activation, but I doubt this is the sense
that most of us have in mind when we think of unconscious
identification.

Summary. In sum, dichotic listening tasks are appropriate for
testing whether perception requires attention. The scparate
issue of the possible presence of perception that can never be
brought under the spotlight of awarencss should indeed be
investigated by paradigms such as masking. However, the
ultimate criterion for availability to awareness must be phe-
nomenal experience, The discrepancy between threshalds of
different perceptual indices is an important empirical Anding,
but its theoretical interpretation is not sthraightforward, In addi-
tion, it is suggested that we worry about the possibility that so-
called indirect evidence reflects side effects of perceptual pro-
cessing rather than the contents of its final product. In that case,
what are being observed are vestiges of the processing of stimuli
that do not make it to awarencss. Whether those stimuli are
below the threshold for overt response is an open guestion.

The pilfering of awareness and guiit
by association

Kenneth R. Paap
Department of Psychology, New Mexico State Universily, Las Cruces, N.M.
88003

Holender's target article and similar arguments advanced by
Purcell, Steward, and Stanovich (1983} and Cheesman and
Merikle (1984) have excised subjective experience and
awareness from the body of consciousness. No wonder there’s
nothing left. To equate “conscious identification with the ability
to respond discriminatively to a stimulus at the time of presenta-
tion” is to impose a eriterion that ignores an essential aspecet of
consciousness. An operational definition of consciousness must
appeal to the notion of awareness. It simply does not make sense
to say that the thermostat in my house is conscious of New
Mexico's hot days and cool evenings.

Holender’s definition of conscious identification scems to
abuse the concept of identification as well as that of con-
sciousness. In everyday use identify is reserved for occasions
when we can name a unique instance (“The suspect was idenli-
fied as Tony Marcel”) or assign an instance to a category (“Mar-
cel was identified as one of the troublemakers”). It is never used
to imply diserimination in the absence of the ability to cate-
gorize. For example, one might say, “They look dillerent, but I
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can’t tell you which is Marcel.” But in the same situation it
would be bizarre and misleading to say: “1 can identify them,
but T can't tell you which is Marcel.” Psychologists speaking,
their jargon also tend to treat identification as more than simply
discrimination. For example, the controversy concerning the
categorical perception of speech sounds hinges on the difference
between identification and discrimination performance (Liber-
man, Harris, Hoflman & Griffin 1957; Paap 1975).

The discriminability definition of consciousness scems to
climinate, or at least obfuscate, an interesting psychological
state, The patients described by Marcel (1983b) who suffer from
blindsight lack a phenomenal visual experience. Despite the
fact that they are not consciously aware of the identity of a
stimulus presented to their blind side, they can make successful
forced choices at least in gross shape diseriminations. Does this
mean that we should conclude that these patients can “really”
consciously identify the stimuolus? Does this explain why words
presented to the blind side can bias the meaning of auditorily
presented polysemous words? Does this mean that blindsight is
functionally like a bad case of myopia? [See also Latto &
Campion, this issue.

Similarly, I think there is something interesting to explain in
the case of pattern masking. At sufliciently short stimulus onset
asynchrenies (SOAs) observers exhibit blindsight in the sense
that they have no visual experience of the target word (chance-
level detection threshold?) and are not aware of its identity.
When in this state most observers would find it very surprising
{and perhaps disconcerting as well} to learn that these words
were producing semantic priming. You would not remove the
mystery by telling them that, although they couldn’t sec the
words, their forced-choice guesses were above chance. This
statement would probably only add fuel to their burning skep-
ticism. Any plausible explanation of this phenomenon seems to
fall back on the notion that stimuli can be analyzed at a decper
level than that which reaches conscious awareness. Restating
this conclusion somewhat more specifically, the evidence scems
strong that semantic activation can occur without a concomitant
visual experience and without an awareness of the word's identi-
ty, that is, under conditions when observers say that they can't
see it and don't know what it is. Why is this not an interesting
question? Why would it become interesting only if this subjec-
tive experience (subjective lack of experience actually) were
accompanied by an objective failure to discriminate from among
a set of forced choices?

If we want to study the relationship between conscious
awareness and semantie priming then we should select values of
the independent variable (SOA) in the case of the masking
paradigm) that correspond to changes in conscious awareness.
To complain when this is done and to advocate a procedure that
appeals slightly {or not at all} to the observer’'sphenomenal
experience secms to argue that conscious awareness lies outside
the scope of our theories and that we should really study a
different issue. If we wanted to, we could legislate the pos-
sibility of semantic activation without conscious identification
{SA/CI) out of existence by simply eliminating the requirement
that the discriminative response occur at the time of stimulus
presentation. Thus, we could conclude that Marcel’s subjects
were obviously aware of the masked primes since the response
times to the targets indicate a clear ability to discriminate
related from unrelated primes.

1 sec no evidence that scientific virtue is being compromised
by an uncritical acceptance of SA/CIL. The evidence using visual
masking was examined with great care and two subtle types of
confounding were detected. Fowler et al. {1981, Experiment 3)
have shown that the stimulus pairs used in semantic similarity
judgments can have “chance” basclines well above 50% and
Purcell et al. (1983) have shown that sensitivity during priming
trials can be greater than that during threshold trials if priming
trials involve an increase in light adaptation.

The discovery that some of the studies purporting to demon-
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strate SA/CI were flawed seems to have led to a rush to
condemn them all {“none of these studies has included the
requisite controls to ensure that semaantic activation was not
accompanied by conscious identification of the stimulus of the
time of presentation.” I will brielly appeal one case, although
other defendants could be found for a class action suit. Marcel's
(1983a) Experiment 5 was a semantic priming study that ran-
domly mixed detection and lexical-decision trials, There was no
opportunity for differential light adaptation. After each detec-
tion trial subjects were asked to guess a word that might have
appeared before the mask. The prime-mask sequence was
repeated up to 20 times per trial. Priming increased as a function
of number of repetitions, whereas the probability of correct *
detection did not. The masked word was guessed correctly 3
times out of 1,400 opportunitics.

A final conjecture is that the Stroop paradigm may be a red
herring. Marcel’s (1983b) discussion of inhibition as a concomi-
tant of conscious intention provides a compelling explanation for
why unconsciously activated polysemous words facilitate all
associated meanings, but this assumption seems bankrupt {or is
it looded?) in the face of the interference generated by uncon-
sciously activated color words. Perhaps strang Stroop inter-
ference will occur only with conscious identification.

Against semantic preprocessing
in parafoveal vision

Keilh Rayner

Department of Psychology, University of Massachuselts, Amherst, Mass.
01603

The issue of semantic activation without conscious identification
(SA/CI) is highly controversial, and Holender has taken a very
definite stand with respect to it. Proponents of the apparent
phenamenon believe that it has a great deal of theoretical
importance and explanatory power. Those who are opposcd to
the concept feel that it seems too mystical, relying on almost
magical capabilities of the human information-processing sys-
tem. Holender argues that enthusiasm for the phenomenon is
premature, that many of the results are artifactual, and that the
data can probably be explained by the subjects’ having con-
sciously identified the stimuli.

I have never found the dichotic listening expeviments pur-
porting to show the phenomenon very convincing. I find the
pattern-masking esperiments very intriguing, but, like
Holender, I have never been sure that subjects were not
sometimes identifying the masked prime. Holender’s sug-
gestion that experimenters should check on each trial to deter-
mine whether subjects knew what the prime was seems very
good. Inhoff and I (Inhoff & Rayner 1980; sce also Inhofl 1982)
used such a procedure with parafoveally presented words and
found no evidence of SA/CI, as Holender noted.

With respect to SA/CI for parafoveally presented words,
Holender points out that the evidence supporting the idea is
scanty. Some relevant evidence supporting Holender's thesis
has been reported by Rayner, McConkie, and Ehrlich (1978)
and Rayner, McConkie, and Zola (1980). The studies of para-
foveal vision reviewed by Holender primarily dealt with the
effect of a parafoveally presented word on a simultaneously
presented foveal word. He concluded that there is little evi-
dence for any type of clfect. Another way in which SA/CI could
occur is through a process in which semantic preprocessing
accurs for parafoveal words. Such a process has occasionally
been suggested for reading, in which SA/CI occurs before the
reader fixates on the word. The experiments by Rayner et al.
(and McClelland & O'Regan 1981) demonstrated facilitation in




naming a word from prior parafoveal preview. In the task,
subjects fixate on a target cross in foveal vision. In parafoveal
vision a word or letter string is presented, and when the subject
makes an eye movement 1o its location, it is replaced by a word,
which must be named. In the most critical condition for present
purposes, the word chair is presented parafoveally and is re-
placed by table during the sacecade. Prime-target relationships
of this type presented foveally are known to result in significant
priming effects when both prime and target are consciously
identified. However, when the semantically related prime is
presented parafoveally, no facilitation occurs (Rayner et al.
1980).

The information that is primarily facilitative from the para-
foveal previcw has been shown to be the first few letters of the
parafoveal word; if the first and second (the word that is named)
stimuli share the first two or three letters, there is facilitation
{Balota and Rayner 1983; Rayner et al. 1980). None of our
studies {be they with this naming task or in a reading situation)
have ever found any evidence of semantic preprocessing of
parafoveal words. Indeed, the challenge offered by the findings
reported by McConkie et al. (1982) for our views has little to do
with semantic preprocessing. McConkie ct al, argued that no
information from a parafoveal word is useful in processing that
word when it is later brought into foveal vision by an eye
movement. (A recent study of ours [ Balota, Pollatsek & Rayner,
in press] indicates that the amount of contextual constraint and
the particular dependent variables one chooses to analyze ac-
count for the discrepancy, but this is beyond the scope of the
present commentary.) The important point is that we have not
found any evidence for semantic preprocessing (which is an-
ather form of SA/CI) of parafoveal words or pictures (Pollatsek,
Rayner & Collins 1984).

I end this commentary on a cautionary note. The enthusiasim
with which SA/CI via the pattern-masking paradigm has been
embraced by some researchers has sometimes let to unwar-
ranted generalizations. For example, on the basis of his well-
known pattern-mask studics, Marcel (1978) has suggested that
in reading meaning is simultaneously available from a number of
places on a page. As I have noted here and elsewhere (Rayner
1984), there is no evidence for such an assertion. Indeed, it is
precarious at best to generalize from a brief, foveally presented,
pattern-masked word to anything beyond that situation. Words
presented in such a manner are not analogous to paraloveal
words in reading. Both types of words are degraded, but they
are degraded in different ways. I became most convinced of this
a few years ago when we conducted an experiment similar to
that reported by Pickering (1976). Pickering presented a word
or nonword foveally for about 30 msec followed immediately by
aword or nonword in the same spatial location; the subjects then
made a lexical decision on the sccond stimulus. Ifthe target was
a word and had been preceded by another word, the response
was faster than if it had been preceded by a nonword. Converse-
ly, a nonword target was responded to faster when preceded by
another nonword than when preceded by a word, There werea
number of conditions in the experiment we carried out that are
too complicated to discuss here (unpublished data). The basic
point is that the pattern of results was very different when the
prime was briefly presented to the fovea (and followed immedi-
ately by the target) compared to when the prime was presented
parafoveally (for 175 msec) followed by the target in foveal
vision.

In summary, it is my opinion that there is no good evidence
for SA/CI in parafoveal vision. Subjects will, of course, some-
times be able to consciously identify parafoveal stimuli, and
identification may well influence the data pattern. While the
pattern-masking studies are infriguing, inappropriate gener-
alizations should not be made from them. Holender's arguments
against SA/CI in general and patiern-masking  studies
specifically present an interesting challenge for those doing
work of this type.

Commentary/Holender: Activation without identification

Priming without awareness:
What was all the fuss about?

Keith E. Stanovich and Dean G. Purcell
Department of Psychology, Oakland University, Rochester, Mich. 48063

Holender's target article is very timely. Actually, it is more than
timely. It is close to being overdue.

There will probably be wide agreement with two of Holen-
der’s conclusions: that the dichotic listening paradigm cannot
provide the conditions necessary to demonstrate the phe-
nomenon under consideration and that the parafoveal vision
experiments, while somewhat less problematie, provide no
strong evidence for it. It is the third major conclusion — that the
results from masking studies do not warrant the conclusion that
semantic priming without awareness has been demonstrated —
that will be the center of dispute.

We would argue, however, that Holender's summary of the
masking literature is accurate and that his conclusions are
justified. Semantic paralexias are easily disposed of as an ar-
tifact. In addition, Marcel’s (1983a) ohservation that better-
than-chance semantic judgments could be made at stimulus
onset asynchronies (SOAs) at which detection judgments were
at chance has failed to replicate several times. The literature on
semantic priming without greater than chance detection or
identification of the prime is more ambiguous. Nevertheless, we
believe that Holender’s target article successfully demonstrates
that all of the existing positive findings are subject to at least one
of the methodological criticisms discussed by Cheesman and
Merikle (1984), Merikle (1982), and Purcell, Stewart, and
Stanovich (1983) or to one of Holender’s own variants of these
arguments. Indeed, there ave other possible confounds in these
experiments beyond those discussed by Holender and previous
critics. For example, most researchers fail to consider the
cffective contrast level of their stimuli. The contrast level of the
prime is a function of the adaptation state of the subject’s eye. In
a completely dark-adapted eye a brief, intense stimulus will
provide much less effective contrast than would the same
stimulus presented to a more light-adapted eye (i.c., an cye
adapted by the target stimulus). This is particularly true when
stimuli are presented against a dark or dim background, as was
the case in many of the experiments under discussion (e.g.,
Balota 1983). The net effect of this change in eflective contrast is
an increase in the visibility of the primes from threshold to
priming sessions. In additon, one should not lose sight of
Merikle's (1982) original criticisms mercly because we and
Holender have seemed to emphasize adaptation-level explana-
tions of previous results. If the basic threshold-setting pro-
cedure is not adequate. other criticisms are in some sense
superfluous. This is relevant because many of the experiments
that are subject to adaptation-level confounds are also plagued
by inadequate threshold-setting procedures.

When one looks at the literature in its entirety, as Holender
has done, there appear to be two things that preclude accepting
the conclusion that semantic priming without identification of
the prime has been demonstrated. The first is that that there
have been enough clear replication failures (e.g., Cheesman &
Merikle 1984; Experiment 3 of Purcell et al. 1983) to raise
suspicions abouf the original findings. The second is that the
positive demonstrations are virtually all subject to at least one of
several demonstrated design criticisms (e.g., the differential
masking demonstrations of Purcell et al., Experiments 1 and 2;
Merikle’s points about the reliability of threshold determina-
tion), and this makes it possible to attribute any observed
priming to the fact that subjects could see the prime more often
than would be expected on the basis of threshold determination.

Of course, the state of the evidence in this particular rescarch
area is not uncommon in cognitive psychology. Many of our
effects arc elusive. Hunting down artifacts in unlikely findings
that have prematurely entered the textbooks is a major sport of
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doctoral candidates in search of a thesis topic. But given that the
state of the evidence is as muddied as Holender has said it is,
what in the world was all the hullabaloo about? Why was a
reasonably large seminar room at the 1981 Society meeting
Psychonomic bursting at the scams with people trying to cram
into a seminar on priming without awareness? Surely the strong
response to this line of research occurred because of how
“awareness” was operationalized in terms of thresholds, How-
ever, as Cheesman and Merikle (1984) have noted, the issues
have been confused because some investigators have inadver-
tently measured a subjective rather than an objective threshold,
and secondary reports have been unclear about just what con-
clusions were to be drawn from this research.

Cheesman and Merikle (1984) define the subjective threshold
as the level at which subjects elaim not to be able to discriminate
the stimulus and the objective threshold as the level at which
discrimination is actually af chance. The latter threshold is, of
course, lower than the former, There is little question that
experimentation has demonstrated that semantic priming can
occur below the subjective threshold. Subjects’ responses are
affected by stimuli they claim not to see. This is a manifestly
important finding deserving of more attention than cognitive
psychologists have given it. But it is not a revolutionary finding
as long as the subjective threshold is above the objective thresh-
old. Indeed, it is common in psychophysical experiments for
subjects to be identifying stimuli at 75% accuracy and at the
same time claiming to be just guessing. The Cheesman and
Merikle (1984) paper contains a simple demonstration of this
phenomenon. Their experiments also show that an amount of
priming occurs that is commensurate with the amount of senso-
ry processing of the prime (this is also implicit in Holender's
discussion of the results in Table 3}, but there is a whole range of
sensory processing of the prime that the subject is unaware of.
Again, fascinating — but quite different from the claim that
priming occurs when the subject is at oljective threshold, when
he cannot identify the prime with greater than chance accuracy.
This claim is indeed revolutionary, but, as Holender shows,
there is no demonstration of it that is frec from serious meth-
odological problems and there exist several replication failures,

The priming without awareness literature will provide an
interesting case study for the intellectual historian of the year
2000 who decides to analyze the development of cognitive
psychology. Perhaps it will be said that by 1985 the field had
come of age. With the newfound maturity, however, came a
worry that cognitive psychology was getting just a little too fat
and contented — getting a little soft, shall we say. There was a
growing feeling that the standard paradigms and assumptions
were being taken for granted, that they were being given a free
ride without earning their way. What they necded was a little
toughening up - a little more honing with the blade of eritical
science. Contributing to this general feeling was the fact that,
like most social scientists, cognitive psychologists were un-
critical readers of Kuhn. Clearly, when surveying the landscape
in search of the anomaly that would trigger the new paradigm
shift, what better candidate than the claim that a stimulus that is
invisible even when the subject is fully intent on perceiving it
can have as strong an effect on a hehavior as a stimulus that is
clearly seen? But, alas, what Holender has shown us is that the
uncritical acceptance of anomalies can be as dangerous as the
tendency to cling to the standard paradigms.

Facilitation or inhibition
from parafoveal words?

Geolfrey Underwood

Department of Psychology, University of Noltingham, Noltingham NG7
2RD, England

One of the problems described by Holender concerns the
direction of the cHect caused by parafoveal words. With some
tasks they facilitate the response, and with others they cause
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inhibition. The following comments address the question of why
parafoveal primes should have inconsistent effects. To uncover
the various influences of primes upon targets in these tasks it is
necessary to go beyong Holender’s analysis of the visual charac-
teristics of the displays and to specify the stages of processing
involved in each of the effects.

Investigations of picture naming have, in general, found
inhibition from a priming word that is a semantic associate of the
picture. This is the case for words superimposed upon the
picture {e.g., Lupker 1979; Rosinski 1977; Smith & Magee 1980)
and for words appearing to one side of a fixated picture (Under-
wood 1976, Experiment 1). Under divided-attention condi-
tions, however, picture-naming facilitation can be observed for
associated words relative to nonassociated words (Underwood
1976, Experiment 2), When words are used as the target items,
the direction of influence of associated primes is also dependent
upon the task performed by the subject. The lexical-decision
task produces an inhibition effect (Underwood & Thwaites 1982;
Underwood, Rusted & Thwaites 1983), unless attention is divid-
ed (Dallas & Merikle 1976), and a category-decision task pro-
duces facilitation (Shaffer & LaBerge 1979; Underwood 1981).
The items used in the control condition emerge as heing of
critical importance in semantic categorisation tasks, however,
for whereas associates facilitate in relation to nonassociates, the
nonassociates used in these experiments have actually been
members of competing categories. These inhibition effects with
nonassociates therefore reflect competition during category
selection. When a word is to be reported under difficult viewing
conditions then an associated prime can also produce facilitation
(Allport 1977), as it can if the target is to be pamed and
disambiguated (Bradshaw 1974) or used to provide additional
information in the selection of a paired-associate response
{Underwood 1980).

Pleture-naming tasks. Presumably the stages involved in nam-
ing a line drawing of a familiar object include feature extraction,
object recognition, name generation, and name output, and any
of them are candidate stages for the locus of inhibition. It is
difficult to imagine how an associate of a picture could inhibit
feature extraction, however, for if the prime were to operate at
this stage it would be to direct a search for picture features, and
this would result in facilitation. When a name is to be generated
for the objeet then inhibition can arise because the associate has
a name that is a competitor to the picture name in the sense that
the two lexical units share semantic features. In addition, the
picture may augment the activation of the lexical representation
of the associated prime by providing information about the
prime. This lexical activation may then serve to provide a
semantic distraction effect at the stage of picture-name
generation.

Whereas most of the investigations of picture naming have
veported inhibition effects, the pattern can be changed by
making picture pracessing move difficult. Subjects had to divide
their attention between two possible spatial locations in Experi-
ment 2 of Underwood (1976), and this had the eftect of produc-
ing associative facilitation, in contrast to a picture accompanied
by an unrelated word, This same pattern (of associates produc-
ing facilitation relative to nonassociates) was found in an experi-
ment in which subjects were required to report not enly the
picture name but also the identity of the prime {Underwood
1977b). However, nonassociates produced inhibition only when
they could be reported. In the cases when the primes could not
be reported, the associates provided the slower naming laten-
cies. It may have been the case, then, that the earlier experi-
ment resulted in nonassociative inhibition as a result of words
being available for report. It is not clear from Helender's
remarks on this experiment why it does not satisfy his criteria for
semantic processing without awareness. The parafoveal words
are effective and unreportable, and they produce an effect
different from that produced when they are reportable.

Lexical-decislon tasks. Only when the to-be-reported and not-
reported words have spatial uncertainty is associative facilitation




observed (Dallas & Marikle 1976), and the more time allowed
for focusing the smaller is the facilitation effect. This pattern of
effects is similar to those introduced by spatial uncertainty in the
picture-naming task (Underwood 1976, Experiment 1 vs, Ex-
periment 2). With attention focused upon the spatial location of
the target, inhibition emerges in the lexical-decision task (Un-
derwood & Thwaites 1982; Underwood et al. 1983). The stages
involved in this task include letter-string identification (featural
analysis), a search of the lexicon for an entry for the identified
letter string, and, when an entbry is found or when a deadline has
expired, decision and output of the decision. As with picture
processing, identification could be facilitated only by the provi-
sion of associative information, and so the eflects are located
after lexical access. A nonassociated prime arriving earlier than
the target may provide inhibition if the interstimulus interval is
long enough for the subject to generate an incorrect expectancy
with Posner and Snyder’s (1975a) conscious-attentional mecha-
nism. However, in the experiments described here the primes
were masked and presented as distractors that were to be
ignored. The prime should have an effect by the fast-acting
automatic activation mechanism rather than the slower atten-
tional mechanism, and this allows for facilitation only. An
associated prime may aid identification of the letter string (in
which case a facilitation effect should be observed), but its
recognition also creates a second source of lexical activation.
When this activation shares semantic features with the target
then difficulty may oceur in deciding which item is the target. If
isolation of the target activation is made difficult by the presence
of competing activation in a nearby memory location, then only
associates should produce inhibition. Slower lexical-decision
responses may result from the necessity of an additional process
of activation-identification. The items that cause the greatest
inhibition are therefore those that are most like the item requir-
ing the response, as in the Stroop effect.

Word-naming tasks. There is no reason to suspect that a
parafoveal prime should influence the encoding of a fixated
target. The target gains the advantage of being processed by a
more sensitive area of the retina, and in many of the experi-
ments described so far it is described to the subject as the to-be-
attended or primary stimulus, with the prime described as a
distractor that is to be ignored. If encoding were to be delayed
by some manipulation such as visual degradation or even later
presentation of the target, then encoding should be facilitated
by an associated prime. The associative facilitation effect re-
ported by Balota and Rayner (1983) is an example of prepresen-
tation influencing encoding.

When verbal report of a fixated word is required the pattern
changes and facilitation is observed: Allport (1977) took accuracy
of report as his dependent measure and found that an associated
prime increased the likelihood of successful report. In this
situation the encoding of the target is difficult and so might be
expected to be open to influence from any extra information
available at the time of encoding. An associated prime makes
available additional information about the target and thereby
increments the lexical activation caused by the target and
facilitates report. It is this provision of additional lexical informa-
tion that results in faster paired-associate naming (Underwood
1980) and disambiguation of polysemous targets (Bradshaw
1974). With good encoding of a larget that is to be named, a
parafoveal associate would be expected to inhibit naming for the
same reason that inhibition occurs with picture naming. Lexical
distraction would require that the two sources of activation be
separated before the correct name could be selected.

Word-categorisation tasks. Rather than have subjects name
words, a number of experiments have used semantic categorisa-
tion tasks. The advantage over word naming is that the meaning
of the word must be processed, and so effects of associated
primes are more likely. Shaffer and LaBerge (1979) and Under-
wood (1981) have found that associated primes facilitate cate-
gorisation responses to fixated targets, relative to nonassociated
primes, and in a slightly different paradigm Rosch (1975) found
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that a prime spoken at the same time as two words facilitated a
same/different category response. Loftus (1975) concluded that
the simultaneous spoken prime could influence only decision
processes occurring after lexical access, and this may also be the
case for the category responses with parafoveal primes. Facilita-
tion results from associated activation incrementing the infor-
mation collected about a particular category name. If a potential
category response is “animal,” then presenting two animal
names rather than one will simply provide more information
about the category “animal.” Primes that are members of
competing categories should, by this madel, inhibit the cate-
gorisation response refative to primes that are neufral, and this
is what happens (Shaffer & LaBerge 1979; Underwood 1981),
The “nonassociated” words used here were in fact members of
nontarget categories used in the experiment, and relative to
nonwords and associated primes they inhibited processing.

However, the explanation is not quite straightforward, be-
cause associated prinmes inhibit processing relative to nonword
primes {Underwood 1981). Because the primes did not affect
encoding, the candidate stages for inhibition in the task are
abstract categorisation of the encoded object name, selection of
the category name, and output of the selected name. Shaffer and
LaBerge used a manual response rather than category naming
and found no difference between associative primes and non-
word controls. They reported a small facilitation effect in fact,
but the difference was not reliable. Associative inhibition couid
arise from competition at any of these stages except output,
whereas inhibition from nonassociates is restricted to category
selection. Given the difference between these two categorisa-
tion experiments and the difference in associative inhibition
observed, this inhibition eflect appears to be located at the stage
of selecting a category name. If two associated words generate
lexical activation at the same time, then it may be necessary to
select the word that requires further processing. It is this
seleetion process that incurs a time penalty in the categorisation
task and in other tasks,

A final point concerns the nature of the failed replications that
Holender cites without any cantionary note about the problem
of the null hypothesis. Almost all the experiments reporting
positive effects of parafoveal words employed high-contrast
displays generated by card tachistoscopes and slide projectors
{e.g., Bradshaw 1974; Dallas & Merikle 1976; Underwood 1976;
Underwood & Thwaites 1982). Almost all the experiments
reporting failures to replicate these effects used the low-contrast
displays gencrated by cathode ray tube (CRT) sereens (e.g.,
Paap & Newsome 1981; Inhoff 1982; Inhoff & Rayner 1980). In
general, displays that project high stimulus energy to the para-
fovea of the retina tend to be assaciated with effective stimuli.
The low stimulus energy projected by CRT displays, including
our own in unpublished experiments, tends to be associated
with the absence of any influence. Given the sensitivity of the
parafovea this is perhaps not surprising, and it may be that
effects of parafoveally presented words are apparent only under
high-contrast viewing conditions.
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A review of the literature
with and without awareness

George Wolford
Department of Psychology, Dartmouth College, Hanover, N.H. 03755

1 believe that Holender’s target article is misguided in several
respects, 1 will examine two problems with it. The firstis a slight
misconstrual of our work on priming, and the second concerns a
paradox in the definition of awareness.
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Holender dismisses much of the work on priming without
awareness on the basis of improperly set thresholds. He ex-
presses two reasons for concern about thresholds. The first is
that there were different degrees of dark adaptation in the
threshold-setting sessions and the priming sessions. Purceli,
Stewart, and Stanovich (1983} found that identification thresh-
olds obtained with dark-adapted subjects were significantly
higher than thresholds obtained with less dark-adapted sub-
jects. Furthermore, they showed that in some experiments
{e.g., McCauley, Parmelee, Sperber & Carr 1980) the subjects
were less dark-adapted in the priming phase of the experiment
than in the threshold-setting phase. The subjects in those
experiments might therefore have been aware of the primes
during the crucial phase of the experiment.

Holender dismisses our research (Fowler, Wolford, Slade &
Tassinary 1981) on similar grounds. This dismissal is inappropri-
ate. Our lighting conditions were not the same as those used by
McCauley et al. or by Purcell et al. Our subjects were dark-
adapted prior to the start of both the threshold-setting and the
priming phase of the experiment, but lighting conditions during
the experiment probably reduced the degree of dark adaptation
considerably during the course of a session. During the thresh-
old-setting sessions in our experiments, the illuminated fixation
field was in view at all times when the stimulus or mask was not
in view except for the interstimulus interval between the target
and mask (a period ranging from 10 to 70 msec). During the
priming phase, the lighting conditions were similar except that
the tachistoscope was also dark during the interval between the
offsct of the mask and the onset of the prime (an interval of abaut
1,950 msec). Although it is true that the target field (500 msce in
duration) was brighter than the fixation field, the tachistoscope
was lit a bigher percentage of the time during the threshold-
setting sessions. The total amount of light available, then, was
roughly similar in both phases of the experiment, and in neither
phase were the subjects very dark-adapted. In support of this
contention, the average threshold stimulus onset asynchronies
{SOAs) achieved by our subjects were quite low. In fact, they
were among the lowest of any related research. Holender argues
that McCauley and others obtained very high thresholds due to
dark adaptation during the threshold sessions. (The SOAs in
McCauley et al. with dark-adapted subjects in threshold ses-
sions ranged from 53 to 68 msec on average. When Purcell et al.
controlled lighting conditions across the two phases of the
experiment, they achieved an average SOA of 25.89 msee. Our
SOAsaveraged 19 and 22 msec in the bwo priming experiments.)

Holender's second concern about thresholds is that most
investigators used too few trials or used insensitive procedures
in arriving at the thresholds. This might or might not be true in
our case, but the low-threshold SOAs provide some evidence
that our procedures were reasonably sensitive.

My primary concern with the target article is the definition of
awareness or consciousness and the procedures recommended
for estabilishing the lack of awarencss. Holender defines prim-
ing without awareness as “positive indirect evidence of activa-
tion (the semantic priming effect) together with negative direct
evidence of identification (inability to make a voluntary discrim-
inative response to the prime).” The latter response can take
several operational forms but oftern involves a forced-choice
judgment concerning the identity of the prime. This forced-
choice judgment is supposedly a direct measure of awareness
even though there are experiments in which subjects are above
chance on the forced-choice judgment but completely deny
seeing the prime (Cheesman & Merikle 1984). What does it
mean to claim that subjects are aware of stimali that they deny
seeing? Furthermore, is it reasonable to assume that forced-
choice judgments are unaflected by information that we are not
aware of? For instance, assume that we can have semantic
priming from information that is below our awareness thresh-
old. The experimenter now asks us to make a forced-choice
judgment concerning some of those primes presented below the
awareness threshold, Given our assumption, the correct alter-
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native should have a higher than average level of semantic
activation. If the subjects were sensitive to the level of semantic
activation, they could use that information to respond correctly
on some of the forced-choice trials. Greater-than-chance perfor-
mance on those forced-choice trials, then, would not necessarily
indicate awareness. Furthermore, it is possible to imagine that
there is more than one threshold: one that must be exceeded to
achieve awareness and a lower one that must be exceeded to
achieve any sort of semantic activation. Based on the previous
analysis of the possible relationship between priming and forced
choice, a procedure such as that used by Cheesman and Merikle
(1984) or by Purcell et al. might arrive at SOAs below the latter -
threshold, climinating the possibility of observing semantic
priming. This would depend in part on the relative sensitivity of
semantic priming and forced-choice judgments to semantic .
activation.

My belief, then, is that the procedures suggested by
Holender for determining awareness are inherently flawed.
Although I recognize numerous problems such as differential
criteria, I still believe that our best test for awareness is to ask
the subjects. Using this criterion, there are numerous demon-
strations of semantic activation without awareness, including
demonstrations by many of the critics on the topic {e.g.,
Cheesman & Merikle 1984).

Author’s Response

Conceptual, experimental, and theoretical
indeterminacies in research on semantic
activation without conscious identification

Daniel Holender

Laboratofre de Psychologie expérmentale,Université Libre de Bruxelles, B
1050 Bruxelles, Belgium

There are a priori conceptual problems associated with
demonstrating SA/CI (semantic activation without con-
scious identification), problems that avise before any
experiment is set up. Two commentaries in particular
provide valuable clarifications that help organize this
discussion: Erdelyi gives us a concise but complete anal-
ysis of the indeterminacies in what he calls “the dissocia-
tion paradigm of the unconscious,” and Macmillan pro-
vides some clear definitions of the concept of subliminal-
ity in current psychophysics,

It will be useful to reformulate the problem of SA/CI
in terms of Erdelyi’s dissociation paradigm, in which one
attempts to make the subject unaware of the stimulus or
of certain aspects of it. In the experiments reviewed this
was achieved by impoverishing stimulus quality (mask-
ing), diverting the subject’s attention from the process-
ing of the stimulus (dichotic listening), or both (para-
foveal vision). Assuming that the information about some
aspects of the stimulus is represented somewhere in the
subject’s brain (and accessible by a process called “se-
mantic activation” because the review concerns stimulus
meaning), one looks for a discrepancy between two indi-
cators of the availability of information: One is an indica-
tor of availability to awareness (direct evidence of seman-
tic activation, which I equated with “conscious identifi-
cation”), the other of availability to the processing sys-
tem (“indirect evidence”). Logically there are two possi-




ble dissociations between indicators, but empirically
there is only one because a consciously identified stim-
ulus necessarily has its semantic representations acti-
vated (this corresponds to criteria 1 and 2; Section 1}.

Indicators of awareness. There is some confusion among
commentators about what was considered an indicator of
conscious identification in the target article. Fowler in-
correctly concludes that only verbal report was accepted
as an indicator, whereas Latto & Campion explicitly
advocate relying on verbal report because they are dissat-
isfied with a definition equating awareness with the
ability to respond discriminatively to a stimulus.

Because of the heterogeneity of the experimental sit-
vations under review, one must in practice consider a
range of possible responses as indicators of awareness. In
studies concerned with dichotic listening (Section 2),
parafoveal vision (Section 3), and unidentifiable masked
primes (Section 4.3.1) subjects are required to demon-
strate their conscious identification of the stimulus by
naming it immediately upon presentation or by recalling
it somewhat later. This corresponds to unrestricted ver-
bal report because stimuli are drawn from a large pool.
In the more stringent masking studies (Sections 4.2 and
4.3.2) subjects must perform either a forced-choice dis-
crimination (often a choice between two stimuli, some-
times four) or a forced-choice detection (a presence-
absence judgment).

Paap is right that including under the heading of
“conscious identification” responses recorded under any
of these conditions involves stretching the meaning of
the concept of identification somewhat. Forced-choice
detection or discrimination does not imply identifica-
tion, Moreover, verbal labeling is not the only indicator
of truc identification, Counsider a commissurotomized
patient with an object presented exclusively to his right
hemisphere. If this patient can point to an object in the
same semantic category, choose it among a series of
objects by touch only, or mime its use, he is certainly
demonstrating a form of conscious identification, even
though he cannot name it.

One property common to all these indicators of
awareness is that subjects make their responses inten-
tionally. It is fundamental that an indicator of awareness
must be intentional. This is stressed in the first two
paragraphs of the target article, where direct evidence of
semantic activation is defined as “any voluntary discrimi-
native response that can be elicited on the basis of the
meaning of a stimulus” and direct evidence of semantic
activation is in itself taken as evidence for conscious
identification. This hardly endows thermostats, even
Paap’s thermostat (or Latto & Campion’s photocell),
with consciousness.

[mplicitly or explicitly, almost all the commentators
seem to agree that masking is the only method among
the three reviewed that can be used to implement the
dissociation paradigm (criterion 1). Hence conscious
identification is generally operationalized by above-
chance performance in a forced-choice detection or dis-
crimination task. Many commentators arve dissatisficd
with such a criterion {e.g., Latto & Campion, Merikle &
Cheesman, Stanovich & Purcell, Wolford). Their crit-
icism takes two forms. First, both Navon and Paap claim
that subjects who have no subjective experience of the
stimulus would be astonished to learn that their forced-

Response/Holender: Activation without identification

choice performance was above chance or that any seman-
tic priming had occurred. Second, if after tightening the
methodology to reach a true d' = 0 in forced-choice
detection we still find evidence of semantic activation,
this will tell us nothing about consciousness or the lack of
it (Bisiach, Fowler, Morton, Navon, Paap). Hence, op-
erationalizing conscious identification in terms of forced-
choice detection or discrimination serves to excise “sub-
jective experience and awareness from the body of con-
sciousness” (Paap). Tt follows that either subjective phe-
nomenal experience is taken into account and studying
SA/CI under pattern masking makes sense, or subjective
experience cannot be operationalized and the question
lies outside the scope of scientific inguiry.

Threshold for what? The threshold question will be dis-
cussed exclusively with respect to pattern masking.
Threshold setting consists of finding an appropriate stim-
ulus onset asynchrony (SOA) between the beginning of a
brief presentation of a high-contrast stimulus and that of a
high-contrast pattern mask. Paap claims that if we want to
study the relation between awareness and priming we
should select an SOA value corresponding to a change in
conscious awareness, Navon and Wolford make a similar
case in suggesting that the best way to probe a subject’s
conscious identification is simply to ask him to comment
on his subjective experience. Also, in being able to name
a stimulus (verbal report) while no restriction on the
number of possible responses is imposed, a subject cer-
tainly communicates an aspect of the contents of his
consciousness (Latto & Campion).

Lupker’s commentary is pertinent here (see also the
recent debate between Henley, 1984, and Merikle,
1984). The problem is that conscious identification is
simply not an all-or-none aflair. At a certain SOA a
stimulus can sometimes be seen vividly and sometimes
almost not at ail. There is a whole range of SOAs for which
subjects have partial information about the stimulus.
Partial cues can be used to guess the identity of the
stimulus, especially in a forced-choice discrimination
situation (Lupker’s level e).

A small digression here may be helpful in assessing the
validity of many experimental results. This problem
could be called the episodic memary trace fallacy, but
becausc of its close relation to the validity of criterion 2 for
demonstrating SA/CI, it will henceforth be called the
criterion 2 fallacy.

Consider three states leading to a correct response in a
forced-choice discrimination. In state 1 the subject sees
the stimulus clearly; he could have reported it even
without restrictions on the number of possible choices. In
state 2 the subject makes a correct guess on the basis of a
combination of his knowledge of the stimulus possibilities
and his conscious perception of partial visual information
{sophisticated guessing). In state 3 the subject makes a
correct response by learning to respond discriminatively
on the basis of partial visual cues (perceptual learning). I
assume that even if at the time of responding the subject
could justify his response in each state (providing a
different reason in each case, of course), the situation
would rapidly change as time went on. In other words,
the episodic trace of the correct choice will be different in
each state, being good in state 1, perhaps even better in
state 2 (see Jacoby 1983), and considerably poorer in state
3 (see Smith, Theodor & Franklin, 1983, for tentative
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supporting evidence.) As long as there are no clear
empirical data about the time course of episodic traces lelt
by correct responses in each of these states (and many
other states as well) one cannot use criterion 2 (alone, or
in combination with criteria I and 3) to draw nonecircular
conclusions about SA/CI at stimulus presentation time.

To return to the main problem: Lupker analyzes the
situation correctly in claiming that we will find ourselves
trapped in unending controversies concerning where we
should set a threshold on the continuum of knowledge in
order to separate semantic activation with and without
conscious identification. Anticipating that this would be
the case, Marcel (1983a) decided to choose a detectability
threshold to separate conscious and unconscious percep-
tion, It is clear that what he intended to show was that
with a d' = 0 (or close to 0) for detection (an objective
threshold) semantic priming still occurs, In his commen-
tary Marcel again stresses that pattern masking “is the
only technique reviewed to which strong criteria of
awareness can be applied.”

We are back where we started. Some commentators
take it for granted that at the level of a true d' = 0 for
detection, the likelihood of finding evidence of semantic
activation is very small (Johnston, Lupker). For others,
finding priming under such conditions would indeed be
startling (Fowler, Macmillan, Navon, Paap), but it would
not tell us anything interesting about consciousness be-
cause phenomenal awareness would not be taken into
account,

The last stage in the development of this controversy is
that, happily enough, threshold-setting methods have
been so clumsy that a very stringent, objective detection
threshold has never been attained. What has inadver-
tently been attained is instead a subjective threshold
(Cheesman & Merikle 1984, in press). This is close to
what we are looking for if we want to take a subject’s
awareness into account {(Fowler, Merikle & Cheesman,
Stanovich & Purcell, Wolford).

An objective threshold is defined in terms of stringent
criteria such as the SOA at which d' = 0 for detection or
forced-choice distrimination. A subjective threshold is
defined in terms of a subject’s rating of his performance; it
corresponds to the SOA at which he still claims to perform
at a chance level in his forced choice while already being
above chance objectively. Adams, in reviewing the evi-
dence for this notion in 1957 (at which date there existed
no study more recent than 1939), wrote that “there seem
to have been no published studies of learning to judge
one’s uncertainties more accurately (i.e., to eliminate the
diserepancy between confidence judgment and perfor-
mance) or to manipulate the discrepancies through prac-
tice, knowledge of results, reward, or punishment”
(Adams 1957, p. 388). Almost three decades later, even
with signal detection theory’s intervening influence, the
situation appears to be unchanged.

Qbjective threshold definition. An extremely useful anal-
ysis of what “below threshold” could mean in the frame-
waork of current psychophysics is provided by Maemillan.
No one would disagree with him that his definitions a and
b are both unsatisfactory and that classical threshold
theory should be abandoned. Only his definition ¢ is
acceptable. In this case a subliminal stimulus is one that
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leads to the detect state as often as the null stimulus, a
condition implemented by d’ = 0 in signal detection
theory.

Macmillan also stresses that signal detection theory
takes no stand as to whether or not a below-criterion
stimulus is consciously perceived. Bisiach makes a similar
case (see also Haber 1983a). If one decides to adopt
Macmillan’s definition e, however, in which below
threshold is equated with below criterion, an interesting
property emerges, as Macmillan demonstrates in his
analysis of the results of Lindner (1968). If one asks |
subjects for forced-choice detection and a forced-choice
identification on each trial, above-chance identification
can occur even on trials for which the detection response
is negative. This signal detection analysis removes much
of the mystery from the results reported by Lindner
(1968) and Rollman and Nachmias (1972), which are often
taken as evidence for subliminal perception. Notice thata
similar observation made by Marcel (1983a, Experiment
1) has never been replicated (see Section 4.2 and also the
results of Dagenbach & Carr, 1982).

Erdelyi wonders about the adoption of a near-zero
value for d’. This criterion appears to reflect the general
attitude in the field. For example, Fowler finds that
arguing that forced-choice detection and identification
were not exactly at chance misses the mark because
subjects were clearly unaware of the stimuli. Morton
claims that it does not matter if presence—absence judg-
ments are 60% or 70%. Mareel, in dealing with the
possibility that subjects are slightly better light-adapted
during the priming than during the threshold phase,
writes that it is “subsidiary to the issue of whether
subjects are aware of the masked word in the critical
phase of the experiment.”

It is hence evidence that no one has really been
attempting to reach a d’ = 0. Instead, a rather stringent
criterion such as forced-choice detection is adopted and
then measured leniently. The objective is to reach a point
at which the subject is unaware (has no phenomenal
experience) of the identity of the stimulus. In other
words, investigators have been looking for a subjective
threshold without knowing exactly how to get it but
believing that there exists a whole range of SOAs for
which subjects simply cannot identify the stimulus even if
they can detect it.

The claim in the target article that prime availability in
the priming phase could actually be better than one
would believe on the basis of the threshold phase was
intended to imply that many primes can actually be seen
(i.e., consciously identified). The point is conjectural and
the solution empirical, but in the experiments of Purcell,
Stewart & Stanovich (1983) a small increase in light
adaptation did cause a considerable increase in prime
yeports.

Macmillan’s clear account of the rationale behind the
development of signal detection theory provides a partial
answer to Dixon’s points 1 and 2. Obviously, the assump-
tion that subjects could lie played only a minor role in the
development of this theory. Within a certain range of
sensory states subjects must make decisions in partial
uncertainty. Under such civcumstances there is a conflict
between contradictory demands; it is impossible to win
both ways (e.g., increasing hits without increasing false




alarms, or increasing speed without increasing errors).
The word conflict was in the dictionary well before the
existence of psychoanalysis and its offspring.

Criterlon 3: Qualitatively and quantitatively ditferent ef-
fects, This point concerns the indicators of availability of
information to the processing system. The commonly
used indicator is a semantic priming effect measured in a
subthreshold and a suprathreshold condition. There
. could be not only a quantitative difference between these
priming effects but also a qualitative one. It is generally
held (Dixon, Evett, Humphreys & Quinlan, Fowler,
Merikle & Cheesman} that finding a qualitative dif-
ference between the effects in the two conditions implies
that different underlying processes mediate the eflects;
that is, criterion 3 is met,

One should be very cautious not to confound the logical
status of possible outcomes with their probabilistic status.
There is a logical independence between the existence of
distinct processes and the observation of qualitatively
different effects. We may nevertheless have reason to
think that one is more likely to find qualitatively different
effects when different underlying mechanisms are in-
volved in each condition than when only one mechanism
is (a possibility envisaged by Navon). It is on the basis of
such an assumption that Dixon (point 3) insists that the
effects should really be qualitatively different.

It follows that if we satisfy criterion 1 {i.e., if we set an
appropriate threshold for an indicator of awareness and
find a priming effect) we can conclude that SA/CI exists.
If, in addition, we are lucky enough to get a priming effect
gualitatively different from that of the suprathreshold
condition, our conclusion is further reinforced.

Three points should be kept in mind to avoid confu-
sion. First, because of the logical status of the relation
between effects and processes, meeting criterion 3 is
incidental, not necessary. Second, the quest for qualita-
tively different effects does not exempt us from measur-
ing a threshold, a point Dixon has stressed forcefully
{Dixon 1971, p. 18); in other words, we are still dealing
with a dissociation paradigm. Third, we may get
qualitatively different effects from visible primes.

1t should be clear from these three points that it is
fallacious to make the two-step deduction that observing
qualitatively different effects in two conditions implies
that different processes are involved in each condition,
and that this in turn implies that primes are available to
awareness in one condition and not in the other. Such an
inference will henceforth be called a criterion 3 fallacy.
This should clarify my position regarding criterion 3 for
Evett et al., Fowler, Merikle & Cheesman, and Under-
wood.

To reply to Dixon’s point 3 more completely, it appears
that he may be misunderstanding Posner and Snyder’s
(1975a; 1975b) approach in the cost—benefit analysis. This
analysis is indeed based on finding qualitatively different
priming effects. From observing a benefit {facilitation)
without a cost (interference) in the priming effect Posner
and Snyder would infer the existence of an automatic,
unconscious, spreading-activation process; from observ-
ing a benelit with a cost in the priming efect, they would
infer that a conscious preparatory process was involved.

Response/Holender: Activation without identification

Merikle & Cheesman’s distinction between objective and
subjective thresholds. Cheesman and Merikle (1984, in
press) proposed to resolve the controversy about which
criterion to use for SA/CI with a two-level approach in
which awareness is defined in terms of a subjective
threshold and criterion 3 is met. The extent to which this
approach is successful can only be assessed by analyzing
their procedure in some detail. Experiment 2 (Cheesman
& Merikle 1984) and Experiment 4 (Cheesman & Mer-
ikle, in press) will be considered.

Merikle & Cheesman measured an objective discrimi-
nation threshold by requiring a forced choice between
four color words (red, blue, green, and yellow) masked by
a pattern. The subjective threshold was determined by
asking subjects to rate their performance after each block
of 48 trials (Experiment 2) or 96 trials (Experiment 4). At
the SOA corresponding to the objective threshold (25%
correct forced choices) it was shown that the color words
produced no Stroop effect at all on the naming of a
surrounding color patch. The SOA at which subjects
rated their performance to be at chance was longer than
that corresponding to the objective threshold. At this
subjective threshold SOA, identification performance
was much better than chance (66% correct forced choices
in both experiments) and a substantial Stroop effect was
found, although this effect was still Jarger in the su-
prathreshold condition.

Merikle & Cheesman’s interpretation is probably
flawed by the criterion 2 fallacy (defined above). Even if
subjects were perfectly able to justify their response on
each trial, asking them to rate their global performance
retrospectively after 48 or 96 trials should lead to the
observed discrepancy between claimed performance and
real performance.

Merikle & Cheesman as well as Fowler would proba-
bly reject this criticism by claiming that criterion 3 was
met, But was it? In Experiment 4, the authors randomly
mixed suprathreshold and subjective threshold trials and
compared a condition in which each type of trial (con-
gruent, incongruent, neutral) was equally likely with a
condition in which congruent trials were presented two-
thirds of the time. In the suprathreshold condition, in-
creasing the frequency of congruent trials increased both
the facilitation and the interference effects, thereby en-
hancing the total Stroop effect. No such frequency effect
was observed in the subjective threshold condition. This
is taken by the authors an indication that criterion 3 has
been met. But finding either no modification or an in-
crease in the magnitude of the Stroop effect can hardly be
considered qualitatively different effects of congruent-
trial frequency; these are purely quantitative effects.
Hence, criterion 3 is not met. Even if the congruent-trial
frequency effects were qualitatively different in the su-
prathreshold and the subjective threshold conditions,
this should be considered a criterion 3 fallacy because
threshold measuring was itself flawed by the criterion 2
fallacy as explained above.

In the section “Threshold for what?” state 1 is defined
as one in which subjects see stimuli perfectly well and
state 3 as one in which subjects have learned to discrimi-
nate between stimuli on the basis of partial cues. With
suprathreshold presentations subjects should almost al-
ways be in state 1, whereas with a subjective threshold
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SOA (66% correct forced choices), they should be in state
3 very often, because they have had hundreds of trials
involving four words differing in length, first letter, last
letter, and so on. We know that state 1 provides good
episodic memory and a good frequency effect. Unfortu-
nately, we do not have the same information about state
3.

Until we have this information the enthusiasm of Mer-
ikle & Cheesman for their method, shared by Fowler,
Stanovich & Purcell, and Wolford, seems uvnwarranted.
Morcover, there is the more general problem of dis-
tinguishing between objective and subjective thresholds,
raised by Adams (1957). Although performance for the
discriminative judgment has been manipulated in almost
every imaginable way (instruction, payofl, etc.), nothing
similar has been done with respect to a subject’s confi-
dence in his judgment.

Summarlzing indeterminacies and preamble to a re-
search program. Automatic priming by prior presenta-
tion of a stimulus is the major indicator of the availability
of information to the processing system that does not
depend on a voluntary decision by the subject. Physiolog-
ical indices could in principle play the same role, but
those so far known are less sensitive than automatic
priming to various aspects of stimulation (see Fischler
and Nidtinen.)

All the other indicators depend on a voluntary decision
by the subject. These are, for example forced-choice
detection, forced-choice diserimination, naming, seman-
tic categorization, and semantic association. At the time
of making such decisions a subject will have different
conscious contents according to what task he performs.
Later, the episodic traces left by the decision itself and by
the associated content of consciousness will also be differ-
ent, depending on the task.

In addition, both the immediate conscious contents
and the episodic traces will be affected by the the quality
of the stimulation and the amount of attention the subject
can devote to its processing. In particular, near detection
or discrimination threshold a subject may make a correct
response without knowing it is correct {e.g., Merikle &
Cheesman, Stanovich & Pureell), or he may make a
wrong response being convinced it is correct (Fischler).

Because all these indicators differ in their sensitivity to
stimulation (Erdelyi, Fowler, Latto & Campion), finding
a particular dissociation between a pair of them is not
especially informative. Several such indicators should
therefore be measured across a whole range of stimulus
parameters (from threshold values to well above thresh-
old) and attentional parameters (Latto & Campion). One
should also try to find a common metric for all these
indicators, such as d’ or derived measures (as suggested
by Exdelyi). Moreover, possibilities such as hypermnesia
(Erdelyi) show that Latto & Campion and Navon are right
in claiming that criterion 1 is only a sufficient condition.
Converging evidence from criterion 2 is necessary too.

One should realize, however, that at the present level
of conceptualization the original question of SA/Cl in the
dissociation paradigm ceases to make sense. We are no
longer reasoning in terms of a threshold approach; criteria
1, 2, and 3 have disappeared from the formulation of the
problem, and the question of finding qualitatively differ-
ent effects is now amplified well beyond the original
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intention. We are now dealing with a whole multidimen-
sional set of qualitatively and quantitatively different
effects. Whether it would be possible to partition this set
into two subsets of effects corresponding to our current
intuitive notions of semantic activation with and without
conscious identification is an open issue. Whether the
proposal constitutes a realistic research program will be
dealt with at the end of the third section of this Response.

Experimental indeterminacies

Masking. An excellent summary of the experimental
problems associated with masking studies can be found at |
the beginning of the commentary of Stanovich & Purcell.
We could hardly be in closer agreement.

Both Balota and Wolford disagree with my suggestion
that differential dark-adaptation conditions in the thresh-
old and priming phases of the experiments of Fowler,
Wolford, Slade & Tassinary (1981, Experiments 5 and 6)
and Balota (1983) could have flawed their results. Balota
and Wolford argue that (1} their subjects were less dark-
adapted than those of McCauley, Parmelee, Sperber &
Carr (1980) because their fixation field was dim (lumi-
nance of 7.5 cd/m?) rather than dark as in McCauley et
al.’s study and (2) the luminances(23 cd/m?) of all fields
except the fixation field were lower than in the experi-
ments of McCauley et al., in which field luminances were
set at 55 cd/m? Hence, the total amount of light was
roughly equivalent in both phases of the experiments of
Balota (1983) and Fowler et al. (1981) and overall dark
adaptation was less pronounced than in the experiments
that proved to be flawed by the artifact of differential dark
adaptation. There is, however, one additional aspect of
the situation that is not taken into account by Balota and
Wolford: The difference in temporal distribution of light
during a threshold and a priming trial should also play an
important role (as suggested in Section 4.3.2 in tenta-
tively accounting for the absence of priming effects with
short SOAs.)

Taking Balota's (1983) 2,000-msec SOA condition as an
example, the question is whether a subject’s visual sys-
tem is in a better, equivalent, or worse state to process
the next priming word after a priming trial compared to a
threshold trial. During a threshold trial, the fixation field
was dimly illuminated all the time except for a very short
period during which three events took place: A word or a
blank field was presented for 15 msec followed by a
variable interstimulus interval (mean duration of 32 msec)
and a 30-msec mask. Hence this whole episode had a
mean duration of 77 msec. Nearly 10 sec later the next
word or blank field was presented. In a priming trial the
fixation field was dimly illuminated all the time except for
an cpisode similar to that just desaribed followed by a
period of complete darkness of nearly 2 sec and then a
target word illuminated for 2 sec. Six seconds later the
next priming word was presented. Both Balota and Wolf-
ord are optimistic in thinking that the state of the visual
system is more or less the same in priming and threshold
trials, whereas I am more inclined to think that subjects
are better able to identify the primes in priming than in
threshold trials. In addition to the arguments already
mentioned, Balota and Wolford provide two further justi-
fications for their position.




First, Wolford argues on the basis of his very-low-
threshold SOA that there should have been no artifact.
Notice, however, that mask efficiency depends not only
on energy and contrast, the level of dark adaptation of the
subject, and SOA, but also on the similarity between
target and mask features. Of course, we lack a precise
quantitative description of the eflect of target—mask fea-
ture similarity. One should therefore be cautious in using
adifference between levels of dark adaptation in different
experiments to explain a difference in threshold SOA
durations, as Wolford does in his commentary (or the
other way round, as in Section 4.3.1 of the target article.)

Second, Balota argues against the artifactual in-
terpretation on the basis of Scharf and Fuld’s (1972)
report, He claims that the influence of a light-adapting
stimulus not only is eliminated but can be reversed at
lower luminance levels. This point is made to emphasize
the difference between McCauley et al.’s study and those
of Balota (1983) and Fowler et al. (1981). Scharfand Fuld
studied the influence of a priming light flash on the
duration threshold for identifying four letters masked by a
pattern. Subjects were dark-adapted and viewed a dark
fixation field (not a dim one), and the priming flash was
presented immediately before the target letters {not
several seconds earlier). The duration of the priming flash
was varied between 0 and 500 msec. With all fields
(except fixation) set at a very low luminance (0.33 cd/m?),
threshold duration increased slightly with very short
durations of the priming flash and remained at that level
with longer durations. What could these results imply
about the state of the visual system in trials involving
events with the temporal and energy characteristics 1
described above? The reader must judge.

If, as Balota concludes, the final answer must await
further empirical investigation, what was the point of all
this discussion? Obviously, no compelling argument can
be made about whether or not the results of Balota (1983)
and Fowler et al. (1981, Experiments 5 and 6) were
actually flawed by the greater-than-expected availability
to consciousness of the primes during the priming phase.
Nor can we expect to get the psychophysical data allowing
guantitative predictions in the near future. Hence, the
only appropriate response is to perform cxperiments in
which the lighting conditions are equated during both the
priming and threshold phases as suggested in Section 4.4.
Carr & Dagenbach obviously reached the same conclu-
sion in designing their experiments.

In view of this uncertainty, Balota’s results remain
ambiguous; there is evidence both for and against SA/CI.
This was reflected in the discussion in Section 4.3.2, but
Balota is right in saying that this was incomplete. (The
nonword data could indeed be considered further evi-
dence for SA/CI, a point I failed to notice in reading the
paper.) The incidental memory data were not cited be-
cause of lack of space {editorial pressures to reduce the
length of the target article were strong) and because these
data did not appear to carry much weight, their in-
terpretation being flawed by the criterion 2 fallacy,

Carr & Dagenbach certainly go a long way toward
meeting the methodological eriticisims raised by similar
experiments, We should be confident that the light adap-
tation problem is adequately eliminated. This procedure
yielded a priming effect that was considerably smaller at
the detection threshold SOA than with suprathreshold
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presentation, being 18 msec and 74 msec (averages on
three groups of subjects), respectively. Notice, however,
that Carr and Dagenbach’s procedure is not strictly com-
parable to that of the other experiments. The main
difference lies in the interpolation of various threshold-
setting tasks between the usual detection threshold-
setting phase and the priming phase of the experiment.
The important result is, of course, that the magnitude of
the priming effect at detection threshold depends on
which particular interpolated task was performed. In the
most favorable condition the mean priming eflect
amounted to 30 msec (see Dagenbach & Carr 1982).
Unfortunately, the corresponding suprathreshold prim-
ing effect of this group was not reported. It is unlikely,
however, that with an overall suprathreshold priming
effect of 74 msec, we should revise the conclusion that the
improved methodology of Carr and Dagenbach produces
less priming at detection threshold than at su-
prathreshold. Strictly speaking, these results (and those
of Balota, 1983) do not replicate Marcel's (1983a, Experi-
ment 4) observation of equal priming effects in both
conditions.

The commentary of Evett et al. is very helpful concep-
tually. The fundamental distinction is between masking
by undetectable primes and masking under less stringent
conditions. Within the range of SOAs used to reach
undetectability, the hierarchy of masking mechanisms
described in Section 4.1 is probably responsible for the
buildup of a visual represcntation amalgamating the tar-
get and the mask into an indivisible whole. In the passage
stating that there is no place in the system where a legible
representation of the word is available, “legible” should
have been disambiguated by “no place” (see also Marcel's
commentary where he asks “legible to whom”). What was
meant was that neither an individualized processing rep-
resentation of the word nor a conscious representation of
the word exists. In such conditions there is pure data
limitation in processing.

With longer SOAs part or even all of the stimulus
begins to become available, indicating that the hierarchy
of integrative mechanisms progressively loses its influ-
ence; but this does not mean that other masking mecha-
nisms, namely attentional masking, are not limiting per-
formance (see Breitmeyer 1984, Chapter 8; Michaels &
Turvey 1979). In this case processing is resource-limited.

Evett et al, seem to have successfully developed a
masking paradigm in which processing of the words is
resource-limited. Hence, since they claim they cannot
implement criterion 1 by looking for direct evidence of
processing of the first word for the very same reasons that
it cannot be implemented in dichotic listening (see Sec-
tion 2.3), all they can do is resort to subtle control
conditions in the hope of getting indirect evidence of
awareness of the first word. Even so, it would be interest-
ing to know whether subjects could report the first word
only if they were urged to do so.

Parafoveal vision. In the review of SA/CI from the para-
fovea it was assumed that the processing of the parafoveal
stimulus was essentially data-limited. The degree of data
limitation is determined by the interaction between the
sensitivity of the parafoveal region and the physical char-
acteristics of the stimuli, Although there was a focus on
physical stimulus size (see Section 3.1), it is obvious that
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other visual parameters such as contrast are important as
well (as pointed out by Underwood at the end of his
commentary). It is less obvious that processing of the
parafoveal stimuli could depend on how much attention
the subjects pay to it. This position is justified at the end
of Section 3.1. Inhoff and McConkie are more ready to
admit that attention is indeed an important determinant
of parafoveal information processing. The crucial point is
that increasing the size or the contrast of the parafoveal
stimulus or paying more attention to it will simply in-
crease the frequency and speed with which it is con-
sciously identified; but how could we implement the
converging operations of criterion 17

The problem is that all studies have been concerned
with parafoveal stimuli that are sometimes identifiable
and sometimes not. Visibility is therefore less stringently
vestricted than in masking with undetectable primes.
Hence, as pointed out by Rayner, pattern-masked words
and parafoveal words are degraded in different ways and,
one should add, to different degrees. This is why Rayner
finds different patterns of results in Pickering’s (1976) task
according to whether the prime was foveal or parafoveal.
Also, in reading without foveal information (Rayner &
Bertera 1979), because partial visual cues are available,
subjects produce visual confusion errors, not semantic
paralexias. Rayner is therefore perfectly right in pointing
out that it is unwarranted to generalize from putative
demonstrations of SA/CI with the pattern-masking para-
digm to parafoveal vision.

In principle, Underwood is right in proposing a stage
analysis of facilitation and interference effects in Stroop-
like tasks. However, he does not sufliciently stress the
crucial role of the relative time couwrses for processing
both the relevant and the irrelevant information. In
addition, his commentary contains some inaccuracies; for
example, Dallas and Merikle (1976) used a naming task,
not a lexical-decision task as Underwood incorrectly re-
ports. Also, Underwood uses misleading terminology for
deseribing some effects in his introduction and in his
section on picture-naming tasks.

The fact is that one cannot describe the relation be-
tween the results of two conditions in terms of facilitation
and interference without referring to a baseline condi-
tion. The appropriate baseline is of course provided by a
picture-alone condition. As can be seen in the third line of
Table 2 of the target article, in Experiment 2 of Under-
wood (1976) words hoth related and unrelated to the
picture produced interference, but the interference was
smaller with related than with unrelated words. It is
therefore inappropriate to describe the results as Under-
wood does in his commentary, saying that dividing atten-
tion “had the effect of producing associative facilitation,
in contrast to a picture accompanied by an unrelated
word.” Even though Underwood (1977b) did not use a
picture-alone condition, the experiment was quite similar
to that of 1976. In accepting the 1976 baseline as a
reasonable approximation, it is clear that related and
unrelated words interfere with picture naming in this
experiment as well (Table 2, lines 2 and 4.)

What is crucial for determining the pattern of inter-
ference and facilitation is the time at which the irrelevant
information reaches the appropriate stage, which in turn
depends on the retinal location of this information (and on
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size, contrast, etc.). This time-course problem can gener-
ate qualitatively different effects not reflecting different
underlying processes.

As explained in Section 3.3, implementing the dis-
sociation paradigm by partitioning the trials into those for
which the parafoveal item is reported and those for which
it is not poses a number of nontrivial problems. Nor is it
guaranteed that the addition of the control conditions I
suggested will solve these problems. These difficulties
could have been stressed a priori, casting doubts on
Underwood’s apparent meeting of criterion 3 in two
different experiments (Underwood 1977b, 1981), which -
could be instead interpreted as instances of criterion 3
fallacy. In Section 3.2 too much space was devoted to
speculating about the possibility that some unreported
words were indeed identified in the experiment of Un-
derwood {(1977h). It is useless to go further into these
considerations because the condition crucial to test these
hypothesis (picture with superimposed word foveally
displayed) is lacking.

In addition to reporting several failures to replicate
some of Underwood’s data Inheff makes some criticisms
similar to my own about inconclusive demonstrations of
SA/CI in two reports of Underwood (1981; Underwood &
Thwaites 1982). Both McConkie and Rayner claim force-
fully, on the basis of their own extensive study of reading
processes, that they have no data at all suggesting that
SA/CI in the parafovea exists. Rayner clearly reiterates
that he never got any evidence for semantic preprocess-
ing [rom parafoveal preview, a point somewhat misrepre-
sented in the brief allusion to these data in Section 3.1.

In the second part of his commentary MeConkic argues
that there are critical differences between normal reading
and Stroop-like tasks. The point is well taken, but notice
that it is hard to find supporting evidence for this claim in
the existing data because there is confounding between
tasks and physical parameters. Most of the Stroop-like
tasks showing parafoveal processing involved large, high-
contrast parafoveal words (displayed on cards in a ta-
chistoscope or projected on a screen), whereas most
reading-like tasks showing no such processing used small,
lower-contrast parafoveal words (displayed on a cathode
ray tube).

‘The first part of McConkie's commentary is very useful
in showing what would be the consequences for reading
models of adopting a wide-ranging semantic activation
view (one apparently adopted by Latto & Campion) or a
strong attentional selectivity view. It is a pity that Mec-
Conkic does not cite references when he says that with
gaze fixation maintained in one position, more than 10
surrounding words can be identified provided the subject
pays attention to them. Section 3.1 required just such
information, but almost none was found, apart from the
papers of Sperling and Melchner (1978a; 1978b).

Inhoff provides us with very interesting new data
concerning attentional factors in parafoveal processing,
more or less explicitly interpreting them as showing that
his patients are unable to pay voluntary attention to a
contralateral parafoveal stimulus. But why should a sub-
ject pay voluntary attention to an irrelevant stimulus? It
may be, rather, that with random left or right presenta-
tion an irrelevant parafoveal stimulus can automatically
divert part of the attentional resources of the subjects




only if the contralateral parietal cortex is intact. This view
stems from the new conception of automaticity discussed
at the end of Section 3.1.

Dichotic listening. The only commentators to devote
their entire commentary to dichotic listening are Corteen
and Niatianen (Fischler also devotes part of his). I am
delighted at Corteen’s basic agreement with the crit-
icisms of his data in Section 2.2.2 (Corteen & Dunn 1974;
Corteen & Wood 1972). It should be noted that Corteen
never made strong claims about SA/CI in the irrelevant
- channel; he drew only tentative conclusions from his
data. The explicit position he now adopts in his commen-
tary is extremely courageous. It is in sharp contrast with a
* decade of uncritical overinterpretation and overgenerali-
zation stemmming from his data in so many reports by other
authors. Corteen’s commentary makes it unnecessary for
me to make any further reply to Dixon's point 2; how
could I find a better answer?

As to event-related potentials (Niitiinen, Fischler),
though they seem promising for monitoring attentional
focusing, they scem much less likely to provide valid
indices of semantic activation with or without conscious
identification. One cannot anticipate the future develop-
ment of this rescarch area, but for the time being the
precision of the physiological indicators of semantic pro-
cessing and of awareness is far from what is needed to
provide answers to our psychological questions.

Theoretical indeterminancies and general
scientific options

Converging evidence. Some commentators mention that
aside from the three topics reviewed there are other
sources of evidence for perception without awareness.
Fowler cites some everyday experience, and Latto &
Campion draw on their views of the reading process to
make a similar case. Fischler provides some personal
experience to argue that the dissociation is not between
activation and report but between both of these and
subjective experience. As pointed out by Bisiach, howev-
er, it is the study of brain-lesioned people that has
provided the most challenging data about fragmentation
of consciousness. Among the neuropsychological syn-
dromes cited by the commentators are conduction apha-
sia and deep dyslexia (Bisiach), hemineglect (Fowler),
right-hemisphere performance in commissurotomized
patients (Navon), and, above all, blindsight (Bisiach,
Fowler, Latto & Campion, Marcel, Navon, Paap).

Taking a converging-cvidence point of view, Dixon
(1971) first subsumed eight research arcas under the
heading “subliminal perception.” In increasing these
lines of evidence to 11, Dixon (1981) now integrates
everything into the notion of “preconscious processes.”
In his point 4, Dixon reiterates that all these “relatively
unrelated areas of research™ constitute evidence for the
same underlying phenomenon. Notice that blindsight
(seriously shaken by the review of Campion, Latto &
Smith 1983) and the three lines of evidence reviewed in
the present paper are among Dixon’s 11.

No doubt each of these sources of evidence deserves
detailed analysis and criticism in its own right. Proba-
bilistic judgments as to where the weight of evidence is

Response/Holender: Activation without identification

{Dixon, point 4; Marcel) — or, in my terms, where the
pendulum is - can indeed be used to distinguish between
those who are pessimistic and those who are optimistic
about the issue. Nobody wants to legislate on possible
sources of scientific curiosity and creativity. If, on the
other hand, we want to use converging evidence to build
a theory, each of the lines of evidence taken individually
must be strong enough to warrant the enterprise; Morton
calls this “unrealistic standards of proof.” Perhaps we
should think of converging evidence as two different {not
always coinciding) things, being either a “subjective
state” for generating new, nonspecific pretheoretical
ideas or an “objective basis” for theorizing and modeling,

I close this discussion of converging evidence with
three remarks about some neuropsychological data.
First, the occurrence of semantic paralexias (Marshall &
Newcombe 19G6) in some reading disorders (not yet
called “deep dyslexia” at the time) was one of the argu-
ments used by Morton at the end of the sixties for positing
two thresholds on the logogen. After passing the first
threshold the word is available in the processing system
without being available to awareness; after passing the
second one, the word becomes available as a possible
response and is therefore consciously identified (Wolford
likes this idea). This is the way Morton “accounted quite
explicitly (albeit rather cavalierly) for unconscious pro-
cessing of verbal stimuli” {sec the end of his commen-
tary). Notice, however, that what was overlooked at that
time was that deep dyslexics are often aware of making
semantic paralexias. Recently, Morton and Patterson
(1980) attempted to deal with this fact in a current version
of the logogen model, but it is not guaranteed that
everyone will be satisfied with their solution.

Second, the most startling neuwropsychological evi-
dence for unconscious perception certainly came from
blindsight. Even if one does not agree with all the
criticisms made by Campion et al. (1983), the status quo
as regards the interpretation of blindsight can hardly be
considered the same following the publication of this BBS
treatment. This is overlooked by Bisiach, Marcel,
Navon, and Paap but not by Fowler.

Third, Navon is right in claiming that dirvect tests of
unconscious perception can be used, but they seem to be
much more successful as sources of evidence with brain-
lesioned patients than with normal subjects viewing stim-
uli they are not aware of (see the discussion of Experi-
ments 1 and 2 of Marcel 1983a).

Choosing a null hypothesis. In pondering what my null
hypothesis might be Marcel wonders whether I deny the
existence of nonconscious mental processes. Morton
makes a similar point. Some clarification is needed.

I of course share the position of most modern cognitive
psychologists that much of the processing of a clearly
visible stimulus (strictly speaking, a stimulus that is going
to become clearly visible through processing) is nncon-
scious and that the processing of many of its aspects,
including semantic aspects, precedes awareness of the
subset of aspects that do become consciously repre-
sented. [See also Libet: “Unconscious Cerebral Ini-
tiative” BBS 8(4) 1985.]1 I also agree with Marcel that
awareness of an aspect of processing is theoretically
dissociable from processing itself, and that awareness is
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not a prerequisite of processing. (This position is similar
to that reached by Crowder in about 1967.)

None of these general theoretical ideas implies that if
the visual stimulus is presented at a very low energy level
or masked by a pattern dissociation between semantic
processing and availability to awareness should occur.
The null hypothesis implicitly adopted in the target
article was that SA/CI in the dissociation paradigm does
not exist, not that unconscious processing does not exist
{or, put another way, not that SA/CI simpliciter does not
exist). This was apparently obvious to all the commen-
tators except Marcel and Morton. Let us take the imple-
mentation of the dissociation paradigm in priming by
masked primes as an example. Assume we reach thresh-
old for a satisfactory indicator of awareness. There are two
possible outcomes: Either we get a priming effect signifi-
cantly different from zero or we do not. Since the absence
of an effect is uninformative, there is only one viable null
hypothesis, namely, that “SA/CI by masked primes does
not exist.” The proposition “SA/CI by masked prime
exists” cannot be taken as a null hypothesis because it can
only be confirmed (by finding significant priming effects),
but it cannot be rejected.

The preceding considerations are critical for assessing
some of Marcel’s claims based on the radical qualitative
distinction he has made between mental representations
used in processing and the constructed representations
available to awareness (Marcel 1983b). If one claims thata
subject is completely unable to identify, say, a small word
presented 15 degrees away from the fovea, Marcel will
reply, as he does in his commentary, that this does not tell
you anything about retinal characteristics because the
evidence concerns conscious representations, not pro-
cessing representations. Has Marcel changed the null
hypothesis? Is the null hypothesis now that parafoveal
presentations prevent access to consciousness but not to
the processing system, in other words, that “SA/CI in
parafoveal vision exists”? If so, then the model is always
confirmed by finding priming eflects but can never be
refuted by finding no priming.

The null hypothesis cannot be changed. The only
psychological model that would be refuted by finding
subliminal effects is one in which there is a perfect
identity between processing representations and con-
scious representations. As Mareel points out, such a
model is rejected by twentieth-century psychology. The
reasons for this rejection are various, but none involve the
existence of subliminal perception of one form or another.
it follows that the issue remains as empirical as it ever
was. Both Marcel’s model and Morton’s logogen model
can accommodate SA/CI under, say, severe pattern-
masking conditions. These models are of course un-
affected by failures to demonstrate the phenomenon, but
they are also unaflected by finding positive evidence for
it. Hence, it appears that Morton seriously miscasts the
argument when he claims that one cannot look for ar-
tifacts atheoretically (Fischler also points out that the
implications of the issue of SA/CI for cognitive psychol-
ogy are not strong).

For SA/CI in the dissociation paradigm to be an in-
teresting phenomenon, we need a model of the process-
ing system that rules out the existence of SA/CI under
impoverished sensory stimulation; that is, one implying a
null hypothesis of the form “SA/CI does not exist.” It is

58 THE BEHAVIORAL AND BRAIN SCIENCES (1986} 9:1

not clear whether it is possible to formulate such a model
at an exclusively psychological level of description. How-
ever, if we have only hypathetical constructs such as
integrative or interruptive mechanisms of masking, Mar-
cel can rightly claim that this distinction has nothing to do
with the level of processing at which these mechanisms
are operating. If, however, we hypothesize that these
mechanisms are implemented physiologically at the
transducer level, the sitvation changes.

Such a leap poses some epistemological problems. Can
we integrate a physiological level of description into a
psychological model? Morton (1982) has given an in-’
teresting answer to this question. He wrote that “there is
no physiological or anatomical fact that could in principle
falsify or verify a purely psychological theory” (Morton
1982, p 90). He went on to claim that he finds attempts to
link the two levels premature and unsuccessful “apart
from the extreme of sensory and motor considerations”
(Morton 1982, p 90). Hence, the processing of stimuli
impoverished at the sensory input level involves exactly
the conditions in which we can draw on physiological
evidence to formulate psychological hypotheses.

It is in this context that the masking theory of Breit-
meyer and Ganz (1976} is appealing, because it explains
masking phenomena on the basis of mechanisms imple-
mented at the transducer level. The hierarchical inte-
grative theory of masking (see Section 4.1) based on the
mechanisms proposed by Breitmeyer and Ganz (1976)
would be falsified by the discovery of SA/CI by undetec-
table pattern-masked primes (with short SOAs). This is
because such a theory implies a null hypothesis of the
form “SA/CI does not exist.” This theory would be
refuted by rejecting this null hypothesis. (Marcel in-
terprets raising SA/CI under pattern masking to the level
of a potential falsifier of so powerful a theory as Breit-
meyer and Ganz’s as reinstating “the treatment of Galileo
by the Inquisition.”)

One final point in this section concerns failures to
replicate effects. Marcel is of course right in claiming that
an experiment showing no effect demonstrates nothing. If
this absence of an effect is a failure to replicate an initial
positive result, however, it casts doubt on the validity of
the initial finding even if the discrepancy cannot be
explained (perhaps it was a swan painted black, or a black
nonswan). Conversely, a single positive finding that is at
odds with a large body of evidence should not automati-
cally cast doubt upon this evidence (as is exemplified by
the review of evidence for SA/CI in parafoveal vision).
Considering the difficulties associated with experimenta-
tion in cognitive psychology, one is always amazed to find
any single study considered a crucial experiment. Who
doubts that nurse primes doctor in a lexical-decision task?
No one. It has been replicated dozens of times. Who
doubts that a masked polysemous word unselectively
primes all its meanings (Marcel 1980)? I do; unless you
give me at least two or three replications (the best would -
be to have some replications following Marcel’s pro-
cedure as closely as possible and others using an im-
proved methodology). My position is the same with
respect to Experiment 5 of Marcel (1983a); and also, it
goes without saying, with respect to the still sketchy,
undetailed description of Marcel's blindsight data (see
Marcel’s and Paap’s commentaries for a more optimistic
assessment of these data.)




Breltmeyer’s masking theory and McClelland and Rumel-
hart's model. Breitmeyer (1984; Breitmeyer & Ganz
1976) provides us with an integrative approach to masking
that is successful in accounting for almost every masking
phenomenon so far known. Aside from its scope, its main
asset is that it is not an autonomous psychological theory
but draws on neurophysiological and neuroanatomical
data. The proposed mechanisms of masking start playing
their role right from the retina, in the pathways and relays
to the visual cortex, and up to the visual cortical level.

Within the range of short SOAs, such as those used in

experiments dealing with undetectable primes, it is likely

that all that is available for processing is an input amal-
gamating the target and the mask into an undecipherable
representation (both for the processing system and for
conscious awareness). This would result from the opera-
tion of the hierarchy of integrative processes mentioned
in Section 4.1. It is all too easy to overlook Breitmeyer’s
theory almost completely, or to discuss it only vaguely
(Marcel 1983Dh). If one takes Breitmeyer’s theory se-
riously, one cannot argue,especially with short SOAs,
that there is complete independence between masking
mechanisms and the processing level at which they oper-
ate. Similaly, however successful McClelland and
Rumelhart (1981) are in simulating some of the effects
found with the paradigm of Reicher (1969), there is no
serious attempt to evaluate whether the hypotheses are
plausible in the light of Breitmeyer’s contribution,

Bridgeman provides us with a radical criticism of the
underpinnings of the two mechanisms of masking pro-
posed by Breitmeyer, namely, intrachannel integration
and interchannel inhibition. If he is right, we would lose
our first modern possibility of making SA/CI under pat-
tern masking a potential falsifier of a theory. I am not
competent to discuss the validity of the core of Bridge-
man's criticism of Breitmeyer’s theory, but I have three
replies to Bridgeman’s commentary.

First, even if we reject Breitmeyer’s masking mecha-
nisms a theory of masking may still need to take anatom-
ical and physiological aspects of vision into account.
Second, it is disappointing that Bridgeman (and Breit-
meyer in his book) takes no position regarding the plau-
sibility of SA/CI with severe pattern masking. Does this
mean that, aside from evaluating threshold-setting pro-
cedures, nothing can really be said about the problem?
Third, in his introduction Bridgeman erroneously claims
that I overrate the importance of integration theory
because I do not differentiate between type A and type B
functions. There has always been a very strong tendency
to equate type A function with an integrative mechanism
and type B function with an interruptive one. A super-
ficial reading of Turvey (1973) could suggest that he did
this, but in fact he rightly hesitated to draw this conclu-
sion. Later, in integrating most of Breitmeyer and Ganz's
ideas, Turvey (1978; Michaels & Turvey 1979) accepted
that the type B function in backward pattern masking is
caused by interchannel inhibition. For reasons given in

- Section 4,1 of the target article, this mechanism should be

considered integrative {in a subtractive way). Converse-
ly, a blatantly integrative mechanism such as contrast
reduction by luminance summation can generate superb
type B functions, as has been shown by Felsten and
Wasserman (1980). It is therefore unwarranted to equate
masking functions with masking mechanisms.
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The following quote from McClelland and Rumelhart
(1981, p. 39) showing that theirs is an interruptive con-
cept of masking can serve as a reply to one misunder-
standing by Evett et al.: “In the bright-target/patterned-
mask condition, the primary limitation on performance is
the amount of time that the information is available to the
system in relatively legible form rather than the quality of
the information presented.” It is nevertheless true that in
looking at different mechanisms in the hierarchical model
we can find clements compatible with either an inte-
grative or an interruptive conception of masking. Mc-
Clelland and Rumelhart take no stand as to whether
SA/CI should occur with pattern masking, and they avoid
the issue of consciousness of partially activated represen-
tations. Navon suggests that transient activation of candi-
date words in the model could be conceived of as a form of
SA/CI. Notice that if these activated candidates could
influence subsequent decisions, there should be graph-
emic and phonological priming but little or no semantic
priming. This is because candidate words are activated on
the basis of shared letters and, eventually, shared pho-
nology (Glushko 1979). It follows that if, as Morton points
out, Marcel’s masked prime results support a cascade
rather than a stage theory of information processing, it is
not the cascade theory implemented in McClelland and
Rumelhart’s (1981) model but rather the one dreamed of
by Crowdenr.

The status of consclousness in cognitive psychology and
perspective on a research program. It is pointed out by
Bisiach and by Navon that subjective experience, being
not a hypothetical construet but a personal, private phe-
nomenon, lies outside the scope of science. Marcel and
Monrton stress that many cognitive psychologists consider
consciousness to be unnecessary for their models of
cognition, In Fodor’s (1983) recent formulation, con-
sciousness should be associated with a central processor
whose nonmodular organization prevents scientific inves-
tigation. In what follows, I shall adopt Fodor's (1983)
distinction between three types of psychological pro-
cesses: transducers, input systems, and central pro-
cessors. [See multiple book review of Fodor’s Modularity
of Mind, BBS 8(1) 1985.]

Yet it seems to be going too far to assert as Dixon does
that both awareness and unawareness are private events.
Even in eschewing awareness in theorizing, cognitive
psychology often relies on a subject’s voluntary response
to a stimulus to infer something about information pro-
cessing in the cognitive system. This response (e.g.,
naming or categorizing a stimulus) reveals a small portion
of the content of the subject’s conscicusness. Latto &
Campion rightly stress that it is the absence of response
that cannot be equated with unawareness — but that
is just a particular example of the general principle that
a negative response is simply uninformative (see also
Navon).

There is something peculiar in attempting to investi-
gate unconscious processes by rendering a stimulus sub-
liminal. In older studies of subliminal vision no system-
atic distinction was made between reaching threshold by
reducing stimulus energy and reaching it by masking an
otherwise identifiable stimulus. 1t was hypothesized that
in both cases the stimulus would be registered in the
processing system (actually, what Fodor calls the input
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system) and would undergo deep processing. Marcel’s
recent theory denies that a stimulus which is too weak or
is peripherally masked by a bright flash could reach the
input system in a form preserving useful informational
content. The reason is simply that the processes occur-
ring at the transducer level cannot deliver an adequate
output to higher levels. Marcel argues that this is not the
case when subliminality is achieved through pattern
masking (ideally in the dichoptic situation, to ensure that
only central masking is involved). For the theoretical
reasons developed in Section 4.1, pattern masking with
short SOAs is probably not less of a problem at the
transducer level than brightness masking is.

It is remarkable that Fodor (1983) avoids drawing on
any kind of subliminal data in discussing empirical evi-
dence compatible with his conjectures about the proper-
ties of input systems. What is fascinating in his theoretical
formulation is precisely that a good (supraliminal) sensory
input (1) can undergo a fair amount of processing into a
modular input system, including lexical access, without
necessitating any intervention from the central processor
and (2) that the central processor can be ignorant of the
fact that such processing has occurred.

Of course, these two points are just the dissociation
between conscious and unconscions mental representa-
tions we have been discussing all along. The advantage of
Fodor’s formulation over Morton’s and Marcel’s models,
however, is that it puts a heavier stress on epistemological
problems, allowing us to see more clearly some research
paradoxes in cognitive psychology.

From an empirical point of view, attempts to demon-
strate the existence of informationally encapsulated input
systems draw heavily on tasks suggesting automaticity in
information processing, including many Stroop-like ex-
periments. One cannot avoid bringing attention into the
debate, however, because it constitutes the other side of
the coin (see Kahneman & Treisman, 1984). If there were
no such thing as attentive processing, we would not need
the concept of automatic processing. In the present
context, the term aftention is used exclusively in the
sense of an intentional act of selection, not in the sense of
a capacity limitation (the resource metaphor; see Navon,
1984), as in the target article.

The study of attention, as a faculty of the central
processor, is as legitimate as it ever was, whatever the
epistemological status of such a notion (in Fodor’s for-
mulation attention is considered a horizontal faculty of
the nonmodular central processor, which precludes its
scientific investigation). If the input systems cannot avoid
processing concurrent inputs (that are not impoverished
at the transducer level), or cannot even avoid accessing
different meanings of a single polysemous word (Swinney
1979; see end of Section 2.3), it is nonetheless through an
act of selection that the central processor chooses which
competing information is going to be brought to
awareness. Another question is whether the central pro-
cessor can choose not to have any knowledge at all about
at least one of the concurrent stimuli or concurrent
stimulus meanings; whether the mind can be thus shut
like the eyes is a much more controversial issue.

By way of clarifying for Fischler, Johuston, Marcel,
Morton, and Navon the view advocated in the target
article: Attention is not a prerequisite for semantic pro-
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cessing (of supraliminal stimuli) at the level of the input
systems; there is an inevitable link (see Fischler) between
at least the content of one of the activated unit and
consciousness {central processor). Under competing
stimulation, the purpose of voluntary attention is to
enhance one particular link at the expense of the others
(or equivalently, the subject’s task determines what is
attended).

One paradox in the study of attention (see Section 2.3)
is that a selective attentional theory posits that unat-
tended stimuli are not consciously identified, but this
assumption cannot be tested directly. The reason is well
captured by Naven’s metaphor of attempting to study the
properties of darkness by pointing light at it. In other .
words, the dissociation paradigm of the unconscious (as
embodied in the converging operations of criterion 1)
cannot be implemented in situations involving selective
attention. In such situations, all we can hope to study is
the dissociation between attention and processing, not
between consciousness and processing (see also
Kahneman & Treisman 1984).

This conclusion was alveady reached by the target
article and does not appear to require modification. By
contrast, the conclusion that reaching an appropriate
threshold in a masking situation may be able to provide
the desired dissociation should be revised in the light of
the commentaries and of the present Response. The
problem is that operationalizing conscious awareness in
terms of a threshold fails to make sense in two respects.
First, it forces us to use indicators of awareness (such as
detection) in which subjective experience is almost com-
pletely eliminated. Second, once we reach such a level
there is probably not enough useful processable informa-
tion delivered at the output of the transducer systems to
activate meaning representations of the stimulus in the
input systems and in the central processor.

Johnston’s methodological choice hence leads to an
important local research program in which we should
engage more fully (version B of Johnston’s spotlight view
of attention is now beautifully illustrated by a series of
experiments by Allport, Tipper & Chmiel, in press). One
can disagree, however, about what would be achieved by
such research. Johnston hopes that a dissociation be-
tween consciousness and processing could be demon-
strated, though with some difficulties, whereas all that
may emerge is a dissociation between processing and
attention (Navon appears to share the latter view). What
if we never find any priming from unattended stimuli?
That would force us to adopt an extreme early-selection
view of attention only to the extent to which we were right
in locating automatic priming cflects at the level of input
systems, which is a theoretical choice, not a demon-
strated fact, Kahneman and Treisman (1984) also point
out that the early-late description of selection makes no
sense without reference to the kind of activity in which
the subject is engaged.

The problem does not concern merely the relation
between attention and perception (or semantic process-
ing), but also, as pointed out by Fischler, the relation
between perception and memory (see Tulving 1984).
Erdelyi is right in suggesting that the distinction between
criteria 1 and 2 is sophistical because there is no way of
operationalizing it (Fischler). There is, of course, no task



involving only perception, attention, or memory, only
tasks we consider better suited for investigating one
aspect or other of information processing. Areas of re-
search also become more and more integrated. There is
some blurring of the notion of semantic and episodic
aspects of a stimulus at the time of presentation in
Kahneman and Treisman’s {1984) recent account of the
role of attention in perception (see Fischler). There is an
equivalent trend in the study of the long-term memory
effects of such an event on the subsequent perception or
recognition of the same stimulus (Jacoby 1983).

The research program proposed at the end of the first
section of the Response stems from such considerations.
It is not at all unrealistic; people are actually busy working
on it (e.g., Balota 1983; Jacoby 1983; Smith et al. 1983),
but the range of stimulus and task parameters studied is
still too narrow. There is a whole series of questions in
cognitive psychology whose only appropriate answer is
empirical. Yet there is also a tendency not to do justice to
the complexity of the questions we ask in being too
modest in the experimental enterprise. Exploring more
widely the parameter space of the tasks we are interested
in would probably avoid a lot of pointless discussion about
what are and what are not contradictory or converging
results.

One would thereby achieve better models of informa-
tion processing in which the notion of consciousness did
not need to play any functional role. We should not
forget, however, that most of our conclusions would still
be based on the subject’s performing the tasks according
to the instructions, which sometimes entails revealing
part of the content of his consciousness. The dissociation
between knowing and the feeling that one knows alluded
to by Fischler and Fowler should be further investigat-
ed. The present discussion suggests, however, that such
a notion cannot be conceptualized in threshold terms,
which casts doubt on the validity of any kind of sub-
fiminal approach.

Epilogue

Newell (1973, p. 298) writes: “We never seem in the
experimental literature to put the results of all the experi-
ments together. . . . One picks and chooses among the
qualitative summaries of a given experiment what to
bring forward and juxtapose with the concern of the
present treatment.” In other words, it often looks as if (in
what is generally conceived as an empirical endeavor) one
can manage to avoid data that would limit the rhetorical
justification of one’s speculations. The somewhat
tiresome review of the data ir. the target article represents
a modest attempt to meet this eriticism while engaging a
group of experts in debate about the conceptual and
theoretical aspects of SA/CI in the context of the experi-
mental results,

"1 am extremely indebted to all the commentators for
helping to broaden the scope of this account well beyond
. the limits of the initial narrow analysis. The reader now
has many of the conceptual, empirical, and theoretical
elements (and some less formal ones as well) he needs to
set his own pendulum where he wants it to be with
respect to the issue of SA/CI in dichotic listening, para-
foveal vision, and visual masking.

References/Holender: Activation without identification

References

Adams, J. K. (1957} Laboratory studies of hehavior without awareness.
Psychological Bulletin 54:383-405. {CAF, rDH]

Allport, D. A. (1977) On knowing the meaning of words we are nnable to
report: The effects of visual masking. In: Atention and performance, vol.
6, ed. 8. Doric, Erlbaum. {taDH, GU]

(1950) Patterns and actions: Cognitive mechanisms are content-specific. In:
Cognitive psychology: New divections, ed. G, Claton, Routledge &
Kegan Paul, [taDH]

Allport, D. A., Tipper, S. P. & Chmiel, N. R. J. (in press) Perceptial
integration and post-categorical filtering. In: Mechanisms of attention:
Attention and performance, vol. 11, ed. M. I, Posner & O. S. M. Marin.
Erlbaum. [rDIi]

Anderson, J. R. {1933} The architecture of cognition. Harvard University
Press. [taDH]

Anstis, §. M. {1974) A chart demonstrating variations in acuily with retinal
position. Vision Research 14:559-92.  [taDH]

Balota, D. (1983) Autematic semantic activation and episodic memory
enceding. Journal of Verbal Learning and Verbal Behavlor 22:88-104.
[DAB, CAF, tarDH, KES]

Balota, 3. A., Pollatsek, A. & Rayner, K. (in press} The interaction of
contextnal constraints and parafoveal visual informatien in reading.
Cognitive Psychology.  [KR]

Balata, D, A. & Rayner, K. (1983) Paraloveal visual information and semantic
contextual constraints. fournal of Experfniental Psychology: Human
Perception and Performance 9:726-38,  [KR, GU]

Bateson, G., Jackson, D. D., Haley, J. & Weakland, J. {1956} Toward a
theory of schizophrenia. Behavioral Science 1:231-64,  [NFD}

Beatty, J. (1982) Task-evoked pupillary responses, processing load, and the
structure of processing resources. Psychological Bulletin 91:276-92.  [1F)

Beauvillain, €. & Segui, . (1953) Role du contexte dans la décision lexicale;
Rapidité d'établissement d'une facilitation sémantique. L'Année
Psychologigue 83:39-52. [taDH]

Becker, C. A. {1980) Semantic context effects in visnal word recognition: An
analysis of semantic strategies. Memory and Cognition 8:489-512.

[THC}

Bisiach, . (1955) The (haunted) brain and consciousness, Paper prepared for
the workshap “The concept of consciousness in contemporary science,”
Como. [EB]

Blanchard, H. E., McConkie, G. W., Zsla, D. & Wolverton, G. 5. (1931)
The time course of visual information utilization during fixations in
reading. Journal of Experimental Psychology: Human Perception and
Performance 10:75-89.  [GWM]

Boolbinder, J. & Osman, E. (1979) Attentional strategies in dichotic listening.
Memory and Cognition 7:511-20. [taDH]

Bowma, H. (1973) Visual interference in the parafoveal recognition of initial
anil final letters of words. Vision Research 13:767-82. [1aDH]

(1978} Visual search and reading: Eye movements and functional visual
field: A tutorial review. In: Attention and performance, vol. 7, ed. J.
Requin, Erlbaum. [taDH, GWM]

Bradshaw, J. L. {1974) Peripherally presented and unreported words may bias
the perceived meaning of a centrally fisated homograph. Journal of
Experimental Psychology 103:1200-1202.  [taDH, GU]

Breitmeyer, B. G. (1950) Unmasking visual masking: A lock at the “why"”
behind the veil of the “how.” Psychological Review 87:52-69.  ftaDH}

{1984} Visual masking: An integrative approach. Oxford University Press.
{BB, rDH)

Breitmeyer, B. G. & Gangz, L. (1976} Implications of sustained and transient
channels for theories of visual pattern masking, saccadie suppression, and
information processing. Psychological Review 83:1-36.  [BB, LJE,
tarDH]

Bridgeman, 1. {1971) Mctacontrast and lateral inhibition, Psychological
Reciew 78:528-39.  [BB}

(1978) Distributed sensory coding applied to simulations of iconic storage
and metacontrast. Bulletin of Mathematical Biology 10:605-23,  [BB}

(1950) Temporal response characteristics of cells in monkey striate cortex
measured with metacontrast masking and brightoess discrimination.
Brain Research 196:316-64.  [BR]

Briscoe, G., Dember, W. N, & Warm, J. S. (1953) Target recovery in visual
backward masking: No clear explimation in sight. Journal of Experimental
Psychology: Human Perception and Performance 9:898-911.  [taDH]

Broadbent, D, E. {1955) Perceptivn and ¢ {taD11]

{1871} Decision and stress. Academic Press.  [WAJ}

Brown, W. P. (1961) Conceplions of perceptual defence. British Journal of
Psychology Monograph Supplement no. 35. [RL]

i P,
alion. Ferg

THE BEHAVIORAL AND BRAIN SCIENCES (1986) 9:1 61



References/Holender: Activation without identification

Campion, J. & Latto, R. (1955) What is blindsight? Behavioral and Brain
Sciences BOD0O-000.  {RL]

Campion, J., Latto, R. & Smith, Y. {(1953) Is blindsight an effect of scatiered
light, spared corlex, and wear-threshold vision? Behavioral and Brain
Sciences 6:423-86. |[CAF, rDH, RL]

Carr, T. H. & Bacharach, V. R. {1976) Perceptual tuning and conscious
attention: Systems of input regulation in visual information processing,
Cognition 4:281-302. [NFD, taDH]

Carr, T. H., McCauley, C., Sperber, R. D. & Parmelee, C. M. {1952)
Words, pictures, and priming: On semantic activation, conscious
identification, and awtomaticity of information processing. Journal of
Experimental Psychology: Human Pereeption and Performance 8:757-77.
[taDH]

Cheesman, J. & Merikle, P. M. (1983) Distinguishing conscious from
unconscious pr . Paper pr 1 at the ting of the
Psychonomic Society, San Diego. [PPM]

(1984) Priming with and without awareness. Perception and Psychophysics
36:387-95. [THC, tarDH, PPM, KRP, KES, GW]

(in press) Word recognition and consclousness, In: Reading rescarch:
Advances in theory and practice, vol. 5, ed. D. Besner, ‘I, Waller & C.
MacKinnon. Academic Press. [THC, LJE, CAF, rDH, PPM]

Cherry, E. €. (1953) Some experiments on the recoguition of speech with one
and two ears. fournal of the Acoustical Society of America 25:975-79.
[taDH]

Collins, A. M. & Loftus, E. F. {1975) A spreading activation theory of
semantic processing. Psychological Beciew 82:407-258.  [taDH, GUJ

Coltheart, M. (1980a) Deep dyslexia: A review of the syndrome. In: Deep
dyslexia, ed. M. Coltheart, K. Patterson & J. C. Marshall. Routledge &
Kegan Paul, [taDH]

(1950b) fconic memory and visible persistence. Perception and
Psychophysics 27:183-228.  [IF]

Conrad, C. (1974) Contest effects in sentence comprehension: A study of the
subjective lesicon. Memory and Cognition 2:130-38. [taDH|

Cooper, L. M. & Hoskovee, J. (1972) Hypnotic suggestions for leaming
during stage 1 REM sleep. American Journal of Clinical Hypnosts
15:102-11. [RL]

Corteen, R. §. & Dunn, D. (1974) Shock-associated words in a nonattended
message: A test for momentary awareness. Jonrnal of Experimental
Psychology 102:1143-44. [RSC, NFD, tarDII}

Corteen, R. 8. & Woed, B. (1972) Autonomic responses 1o shock-associated
words in an unattended channel. Journal of Experimental Psychology
94:309-13. {RSC, tarDH]

Dagenbach, D. & Carr, T. H. (1952) On semantic activation from unidentified
and undelected words. Paper presented at the Psychonomic Socicty
Meeting, Minneapolis. [rDH]

(1985) Awareness, attention, and automaticity in perceptual encoding:
Conscious influences on unconscious perception. Submitted. [THC]

Dallas, M. & Merikle, P. M. (1976} Semantic processing of nonattended
visual information, Canadian Journal of Psychology 30:15-21.  {tarDR,
Gyl

Davis, J. C. & Smith, M. C. (1972} Mewmory for unattended input. fournal of
Experimental Psycholopy 96:350-88.  [taDH}

Dawson, M. E, & Schell, A. M. (1952) Electrodermal responses to attended
and unattended significant stimuli during dichotic listening. fournal of
Experimental Psychology: Human Perception and Performance 8:315-24.
{taDH, RSC]

(1953) Lateral asymmeiries in electrodermal responses to nonattended
stimuli: A reply to Walker and Ceci. Journal of Experimental Psychology:
ifuman Perception and Performance 9:148-50.  [talYH]

De Groat, A. M. B, {1933} The range of automatic spreading activation in
word priming. Journal of Verbal Learning and Verbal Behavior 22:417-
36, [taDH]

Dember, W. N, & Purcell, D. G. {1967} Recovery of masked visual targets by
inhibition of the masking stimulus. Scienee 157:1335-37,  [taDH]

Dember, W. N., Schwartz, M. & Kocak, M. (1878) Substantial recovery of a
masked visual target and its thearctical interpretation. Bulletin of the
Psychonomic Socicty 11:285-87. [taDH]

Dennis, 1. (1977) Component problems in dichotic listening. Quarterly
Journal of Experimental Psychology 29:437-50.  [taDEl]

Deutseh, J. A. & Deutsch, D. (1963) Attention: Some theoretical
considerations. Psycholagical Recicw T0:50-90, [taDH, WAJ]

Dixon, N. F. (1971} Subliminal perception. McGraw-Hill. [THC, NFD,
MHE, CAF, tarDH, PPM, DN]

(1981} Preconscions processing. Wiley. [THC, NFD, CAF, taDH, AJM]

Dixon, N. F. & Henley, 5. H. A. (1950} Without awareness. In: Psycheology
stirvey no. 3, ed. M. A. Jeeves. Allen & Unwin. [NFD]

Duncan, J. (1950) The locus of interference in the perception of simultaneous
stimuli. Psychological Review 87:272-300. [LJE, taDH]

62 THE BEHAVIORAL AND BRAIN SCIENCES (1986) 9:1

(1984) Selective attention and the vrganization of visual information. Journal
of Experimental Psychology: General 113:501-17.  {WAJ]

Economos, J. {1953) Direct awareness and inference. Behavioral and Brain
Sefences 6:452-53.  [RLI]

Ellis, A. W. & Marshall, ]. C. {1978) Semantic errors or statistical Qukes? A
note on Allpert’s “On knowing the meaning of words we are unable to
report.” Quarterly Journal of Experimental Psychology 30:569-75.
[taDH]

Erdelyi, M. H. (1970) Recovery of unavailable perceptual input. Cognitice
Psychology 1:99-113. [RGC, MHE]

{1972} The role of fantasy in the Potzl {emergence) phenomenon. Journal of
Personalily and Social Psychology 24:186-90. [MHE]
(1974) A new luok at the new look: Perceptnal defence and vigilance.
Psychologlcal Review 81:1-25.  [RGC, NFD, MHE, taDH, DNJ
(1984) The recovery of unconscious (inaccessible) memories: Laboratory
studies of hypermnesia. In: The psychology of learning and motivation:
Adcances in research and theory, vol. 18, ed. G. Bower. Academic
Press. [MHE]

(1985) Psychoanalysis: Frewd's cognitive psychology. W, H.
Freeman. [MHE]

Eriksen, B, & Eriksen, C. W. (1974} Effects of novise letters upon the
identification of a target letter in a nonsearch task. Perception and
Psychophystes 16:143-49.  [taDH]

Eriksen, €. W. (1958) Unconscious processes. In: Nebraske Symposium on
Motivation, ed. M. R. Jones. University of Nebraska Press.  [MHE]

(1960) Discrimination and learning without awareness: A methodological
survey and cvalvation. Psychological Reciew 67:279-300. [CAF, taDil]

(1966) Temporal luminance tion effects in backward and forward
masking. Perception and Psychophysies 1:87-92.  fraDH)

{1950) The vse of visual inask may seriously confound your experiment.
Perception and Psychophysics 28:69-92. [taDH]

Eriksen, C. W, & Schultz, D. W. (1978) Temporal factors in visual
information processing: A twtorial review. In: Atfention and performance,
vol. 7, ed. J. Requin. Erlbaum. [taDH]

Evett, L. J. & Humphreys, G. W. {1931) The use of abstract graphemic
information in lexical access. Quarterly Journal of Experimental
Psychology 33A:325-50.  [taDH]

Feather, B. W. {1965) Semantic generalization of classical conditioned
responses: A review, Psychological Bulletin 63:425-41,  [taDH]

Felsten, G. & Wasserman, G. S. (19580} Visual masking: Mechanisms and
theories. Psychological Bulletin 88:329-53. [tarDH]

Fiorentini, A. & Maffei, L. (1970) Transfer characteristics of excitation and
inhibition in the human visual system. Junrnal of Nearophysiology
33:285-92. [BB] '

Fischler, 1. {1975} Detection and identification of words and letters in
simulated visual search of word lists. Memory and Cognition 3:175-82.
[IF]

Fischler, 1., Childers, D. G., Achariyapaopan T. & Perry, N. W., Jr. {in
press) Brain potentials during sentence verification: Automatic aspects of
comprehension. Biological Psychology.  IF]

Fischler, 1. & Goadman, G, Q. (1978} Latency of associative activation in
memory. Journal of Experimental Psychology: Human Perceplion and
Performance 4:455-70.  [IF, taDH]

Fodor, J. A. {1983) The modularity of wind. MIT Press, [IF, rDH]

Ford, J. M., Roth, W. T., Dirks, S. J. & Kopell, B. S. {1973) Evoked
potential correlates of signal recognition between and within modalities.
Science 181:165-66. [RN]

Forster, K. 1, {1979} Levels of processing and the structure of the language
processor. In: Sentence processing: Psycholinguistic studies presented to
Merrill Garrett, ed. W. E, Cooper & C. T. Walker. Erlbaum. {IF]

Forster, K. L & Davis, C. (1984) Repelition priming and [requency
attenuation in lexical access. fournal of Experimental Psychology:
Learning, Memory and Cognition 10:650-98. [LJE]

Forster, P. M. & Govier, E. (1978) Discrimination without awarencss?
Quarterly Journal of Experimental Psychology 30:259-95. [taDH]
Fowler, C. A., Wolford, G., Slade, R. & Tassinary, L. (19581) Lexical access
with and without awareness, journal of Experimental Psychology:

Ceneral 110:341-62.  [DAB, THC, CAF, tarDH, KRP, G\V|

Friedland, B. & Weinstein W. (1977) Hemi-inatteution and hemisphere
specialization. In: Advances in neurofogy: Hemi-inattention and
hemisphere specialization, ed. R. Friedland & W. Weinstein. Raven
Press,  [CAF]

Friedman, R. B. (1950) Identity without form: Abstract representation of
letters. Perception and Psychophysics 28:53-60.  [taDH]

Gatti, S. W. & Egeth, 1. E. {1978) Failure of spatial selectivity in vision,
Bulletin of the Psychonomic Society 11:181-84.  [taDR]

Glucksherg, §. & Cowen, G. N. J. (1970) Memory for nonattended auditory
material. Cognitive Psychology 1:148-56. [taDH])




Glushko, R. (1979) The organization and activation of orthographic knowledsge
in reading aloud. Jeurnal of Experimental Psychology: Human Perception
and Performance 5:674-91.  [rDH])

Goldiamond, 1. (1958) Indicators of perception: Subliminal perception,
subeeption, unconscious perception: An aralysis in terms of
psychophysical indicater methodology. Psychological Builetin 55:373-411.
[MHE]

Goureviteh, V. & Galanter, E. (1967} A signilicance test for one-parameter
isosensitivity functions. Psychometrika 32:25-33. [NAM]

Graf, P., Squire, L. R. & Mandler, G. {19%4) The information that amnesic
patients do not forget. Journal of Experimental Psychology: Learning,
Memory, and Cognition 10:164-78. [MHE]

CGreen, D. M. & Swets, J. A. (191) Signal detection theory and
psychophysies. Krieger. [NAM]

Groeger, J. A. {1854a) Preconscious influences on language production. Ph.D.
thesis, Queen's University of Bellast. [NFD)

(1984b) Evidence of unconscious semantic processing from a forced ervor
situation. Brifish Journal of Psychology 75:305-14. [NFD]

Haher, R. N. (1983a) The inpending demise of the icon: A critique of the
concept of iconic storage in visval information processing. Behavioral and
Bruain Sciences 6:1-54.  [tarDI11]

{19331} The two visual system hypothesis loses a supporter. Behavioral and
Brain Sclences 6:453-54. [RL)

flaber, R. N. & Erdelyi, M. H. (1967) Emergence and recovery of initiaily
unavailable perceptual material, Journal of Verbal Learning and Verbal
Behavior 26:618-28.  [MHE]

Haber, K. N. & Hershenson, M. (1980) The psychology of visual perception.
2d ed. Holt, Rinchart & Winston. [GWM)

Hari, R., Himildinen, M., 11 iemi, R., Kaul E., Reinikainen, K.,
Salminen, J., Alho, K., Nadtinen, R. & Sams, M. (1934) Responses of
the primary auditory cortex to pitch changes in a sequence of tone pips:
Neuromagnetic recordings in man. Neuroscience Letters 50:127-32,

{RN]

Henderson, L. (1982) Orthography and word recognition in reading.
Academic Press.  [taDH]

Henley, S. H. A. {1984) Unconscious perception re-revisited: A comment on
Merikle's (1952) paper. Bulletin of the Psychonomic Sociely 22:121-24.
[rDH]

Henley, 5. H. A. & Dixon, N. F. (1974} Laterality differcnces in the effects of
incidental stimuli upon evoked imagery. British Journal of Psychology
65:529-36. [NFD]

Hink, B. F., Hillyard, 8. A. & Benson, P. J. {1978) Eveat-related brain

potentials and selective attention to acoustic and ph ic cues. Biological
Psychology 6:1-16. [IF}
Hugdahl, K. (1984) H rie asy try and bilateral electrodermal

recordings: A review of the evidence. Psychophysiology 21:371-93,
{RsCi

Humphreys, G. W. {1978} The use of category information in perception.
Perception T:589-604. [taDH]

(1981} Dircct vs. indirect tests of the information available from masked
displays: What visual masking does and does not prevent. British fonrnal
of Psychology 72:323-30. [taDH}

(in press} Atfention, automaticity and autonomy in visual word processing.
In: Reading research: Adeances in theory and practice, vol. 5, ed. D.
Besner, T. GG. Waller & G. E, MacKinnon, Academic Press, [LJE]

Humphreys, G. W. & Evett, L. J. (1885) Are there independent lexical and
nonlexical routes in word processing? An evaluation of the dual-route
theory of reading. Behavioral and Brain Sciences 8:000-000.  [JM]

Humphreys, G. \WV., Evett, L. ]. & Quinlan, P. T. (in preparation)
Orthographic processes in visual word identification.  [LJE]

Humphreys, G. W., Evett, L. J. & Taylor, D. E. (1982) Automatic
phonological priming in visual word recognition. Mentory and Cognition
10:576-90. {taDH, AJM]

Humphreys, G. W., Quinlan, P. T. & Besner, D. (1933} Word repetition
effects with masked and unmasked primes. Paper presented to the
Experimental Psychology Society, Osford.  [LJE]

Inhoff, A. W. (1982) Parafoveal word perception: A further case against
semantic preprocessing. Journal of Experimental Psychology: Human
Perception and Performance 8:137—45.  [taDH, KR, GU)

Inhoft, A, W. & Posner, M., L (1985) Unattended processing capacities of
normals and parietal patients. Presented at the International
Neuropsychological Society Meeting, San Diego. [AWI]

Inhoff, A. W. & Rayner, K. (1980) Parafoveal word perception: A case against
semantic preprocessing. Perception and Psychophysics 27:457-64,
{taDH, KR, GU]

Jacoby, L. L. (1983} Remembering the data: Aualyzing interactive processes
in reading. Journal of Verbal Learning and Verbal Behavior 22:485-508.
[rDH]

References/Holender: Activation without identification

Jacohson, ). Z. (1974) Interaction of similarity to words of visual masks and
targels. Journal of Experimental Psychology 102:431-34. [taD11}

Johnston, J. C. (1981} Understanding word perception: Clues from studying
the word-superiority eflect. In: Perception of print: Reading rescarch in
experimental psychology, ed. 0. ). L. Tzeng & H. Singer. Erlbaum.
{taDH]

Johnston, W. A, (1978) The intrusiveness of familiar nontarget information.
Memory aud Cognition 6:38—42. [taDH]

Johuston, W. A. & Dark, V. J. (1952) in defense of intraperceptual theories of
attention. Journal of Experimental Psychology: Human Perception and
Performance 8:407-21.  [taDH]

Johnston, W. A. & Heing, S. P. {1678) Flexibility and capacity demands of
attention. fournal of Experimental Psychology: General 107:420-35.
[taDH, WAJ}

(1979) Depth of nontarget processing in an attention task. Journal of
Experimental Psychology: Human Pereeption and Performance 5:168/75.
[taDH]

Johnston, W. A. & Wilson, ]. (1980) Perceptual processing of nentargets in an
attention task. Memory and Cognition 8:372-77.  [taDH]

Kahneman, ID. (1968) Method, findings, and theony in studies of visual
masking. Psychological Bulletin 70:404-25, [BB, taDH]

{1970) Remarks on attention and control. Acta Psychologica 33:118-31.
[taDH}

(1973) Attention and cffort. Prentice-Hall. [taDH]

(1975) Effort, recognition and recall in auditory altention. In: Affention and
performance, vol. 5, ed. P. M. A. Rabbitt & §. Domic. Academic Press.
(taDH]

Kahneman, D. & Chajezyk, D. (1983) Test of the automaticity of reading:
Dilution of Stroop effects by color-irrelevant stimuli. Journal of
Experimental Psychology: Human Perception and Performance 9:497-
509. [aDH])

Kahneman, D. & Henik, A. (1951) Perceptual organization and attention. In:
Perceptual organization, ed. M. Kubovy & J. R. Pomerantz. Erlbaum,
[taDH]

Kahneman, D. & Treisman, A. (1984) Changing views of attention and
automaticity. In: Varieties of attention, cd. R. Parasuraman & D. R.
Davies. Academic Press, [tarDH, IF]}

Kah , D., Trei , A. & Burkell, J. {1983} The cost of visual filtering.
Journal of Experimental Psychology: Human Perception and Performance
9510-22. [taDH]

Keele, S. W. (1973} Attention and human performance. Goodyear. {taDIl]

Keren, G., O'Hara, W. & Skelton, . M. (1977} Level of noise processing and
attentional control, Journal of Experimental Psychology: Human
Perception and Performance 3:653-64. [taDH]

Kiger, J. 1. & Glass, A. L. (1953) The facilitation of lexical decisions by a
prime occurring after the target. Memory and Cognition 11:356-65.
{taDH]

Klapp, S. T. & Lee, P. (1974) Time-of-occurrence cues for “unattended”
auditory material. Journal of Experimental Psychology 102:176-77.
[taDH]

Klein, D. B. (1977} The unconscious: Invention or discovery? Goodyear,

QF]

Kristofferson, A. B., Galloway, J. & Hanson, R. G. (1979) Complete recovery
of a masked visual target. Bulletin of the Psychonomic Seciety 13:5-86.
[taDH]

Kutas, M. & Hillyard, 8. A. (1980) Reading senscless sentences: Brain
potentials reflect semantic incongrity. Selence 207:203-05. [RN]

LaBerge, D. (198]) Automatic information processing: A review. Tn: Attention
and performance, vol. 9, ed. J. Long & A. Baddeley, pp. 173-86.
Erlbaum. {taD1]

(1983) Spatial extent of altention to letters and words, Journal of
Experimental Psychology: Human Perception and Performance 9:371-79.
(waj)

LaBerge, D). & Samuels, J. (1974) Toward a theory of automatic information
processing in reading. Cognitive Psychology 6:293-323. [taDH]

Lackner, J. R. & Garrett, M. F. (1972) Resolving ambiguity: Effects of biasing
context in the unattended ear. Cognition 1:359-72. [taDH}

Lefton, L. A. & Haber, . N. (1974} Information extraction from different
retinal locations. Journal of Experimental Psychology 102:975-80.
[taDH]

Lewis, J. L. (1970) Semantic processing of unattended messages using dichotic
listening. Journal of Experimenial Psychology 85:225-28. [taDH]
Liberman, A. M., Harris, K. S., Hoffman, H. 5. & Grilfin, B. C. (1957) The
discrimination of speech sounds within and across phonene boundaries,

Journal of Experimental Psychology 54:358-65. [KRP]

Lindner, W. A. (1968} Recognition performance as a function of detection
criterion in a simultaneous detection-recognition task. Journal of the
Acoustical Society of America 44:204—11.  {[rDH, NAM]

THE BEHAVIORAL AND BRAIN SCIENCES (1986) 9:1 63



References/Holender: Activation without identification

Loftus, E. F. (1975) Spreading activation within semantic categories:
Comments on Rosch’s “Cognitive representations of semantic categories.”
Journal of Experimental Psychology: General 105:234-40.  [GU]

Luce, R. D. (1963} A threshold theary for simple detection experiments.
Psychological Revicw T0:61-79.  [NAM]

Lupker, S. J. (1979) The semantic nature of response tompetition in the
picture-word interference task. Memory and Cognition 7:485-95.

[taDH, GUJ

Lupker, S. J. & Katz, A. N. (1981} Input, decision, and response factors in
picture-word interference. Journal of Experimental Psychology: Human
Learning and Memory T:269-82.  [taDH}

Marcel, A. ]. (1978} Unconscious reading: Experiments on peaple who do not
know that they are reading. Visible Langtage 12:392-404. [taDH, KR]

{1980} Conscious and precanscious recoguition of pelysemous words:
Locating the selective eflect of prior verbal context. In: A#tention and
performance, vol. 8, ed. R. 8. Nickerson. Erlbaum. [THC, LJE, MHE,
CAF, tarDH}

{1952} Is corlical blindness a problem of visual funection or of visual
consciousness? Paper presented at Fifth International Neuropsychology
Society European Conference, Deauville.  [AJM]

{1953a) Conseious and nnconsciows perception: Experiments on visual
masking and word recognition. Cognitive Psychology 15:197-

237. [DAB, THC, MHE, CAF, tarDH, RL, AJM, NAM, JM, KRP,
KES]

{1953h) Conscious and unconscious perception: An approach to the relation
between phenomenal experience and perceptual processes. Cognitive
Psycholegy 15:235-300.  [THC, RGC, MHE, tarDH, RL, A]M, JM,
KIP)

Marcel, A. J. & Patterson, K. E. (1978} Word recognition and production:
Reciprocity in clinical and normal studies. In: Attention and perfonnance,
vol. 7, ed. J. Requin, pp. 209-26. Erlbanm. [MHE, taD11]

Marr, D. (1932) Vision. Freeman. [DN]

Marshall, J. C. (1981) Multiple perspectives on modularity. Cognition 17:209-
42. [IF)

Marshall, }. C. & Newconbe, F. {1966) Syntactic and semantic ecrors in
paralexia. Neuropsychologla 1:169-76. [rDH]

{1973) Patterns of paralexias: A psycholinguistic approach. Journal of
Psycholinguistie Research 2:175-99, [taDit]

McCauley, C., Parmelee, C. M., Sperber, R. D. & Carr, T. H. (1950) Early
extracton of meaning from pictures and its relation to conscious
identification. Jeurnal of Experimental Psychology: Human Perception
and Performance 6:265-76. [DAB, tarDH, GW]

McClelland, J. L. {1976} Preliminary letter identification in the perception of
words and nenwords. journal of Experimental Psychology: Human
Perception and Performance 2:50-91. [taDH]

McClelland, J. L. & O'Regan, J. K. (1951} Expectations incrcase the benefit
derived from parafoveal visual information in reading words aloud.
Journal of Experimental Psychology: Human Perception and Performance
7:634-44. [KR]

McClelland, J. L. & Rumelhart, D. E. (195} An allemmative activation model
of context effects in letter perception: 1. An account of basic findings.
Psychological Revicw 83:375-407. [LJE, tarDH, DN]

McConkie, GG, W. (1933} Eye movements and perception during reading. Tn:
Eye. movements in reading: Perceptual and langrage precesses, ed. K.
Rayner. Academic Press,  [taDH}

McConkie, G. W., Zola, D., Blanchard, H. E. & Waolverton, G. S. (1952}
Perceiving words during reading: Lack of facilitation from prior
peripheral exposure. Perception and Psychophysics 32:271-81.  [taDHi,
GWM, KR])

MacKay, D. G. (1973) Aspects of a theory of comprehension, mewory and
attention, Quarterly Journal of Experimental Psychology 25:22-40.
{taDH}

Merikle, P. M. (1952) Unconscious perception revisited, Perecption and
Psychophysics 31:298-301.  {tarDH, NAM, KES]

{1983} Subliminal perception reallirmed (Review of Preconscious processing
by N. F. Dixon). Canadian Jeurnal of Psychology 37:324-26.  |PPM]

(1984) Toward a definition of awarencss. Bulletin of the Psychonomic Society
22:449-50. [rDH, PPM]

Merikle, P. M. & Gorewich, N. }. (1979} Spatial selectivity in vision: Field
size depends upon noise size. Bulletin of the Psychonomic Society
1434316, [taDH]

Meyer, D. E. & Schvaneveldt, B, W, (1971) Facilitation in recognizing pairs
of words: Evidence of a dependence hebween retrieval operations.
Journal of Experimental Psychology 90:227-34.  [taDH, GU)

Meyer, D. E., Schvaneveldt, R, W. & Ruddy, M. G. {1875) Loci of
contextual effects on visval word-recagnition, In: Attention and
performance, vol. 5, ed. P.M.A. Rabbitt & S. Dornic. Erlbaum.  [taDH]

Michaels, C. & Turvey, M, T. (1979) Central sources of visual masking:

64 THE BEHAVIORAL AND BRAIN SCIENCES (1986} 9:1

Indexing structures supporting seeing at a single, brief glance.
Psychological Research 41:1-61.  [BB, tarDH]

Moray, N. (1859) Attention in dichotic listening: Aflective cues and the
influence of instructions, Quarterly Journal of Experimental Psychology
11:56-60, [taDH]

{1969) Attention: Selective processes in vision aud hearing. Hutchinsen
Educational. {taDH)

Moray, N. & O'Brien, T. (1967} Signal-detection theory applied to selective
listening. Journal of the Acoustical Svcicty of America 42:765-72.
[taDH]

Morton, J. (1969} Grammar and computation in language behavior. In: Studies
in language and language behavior, ed. ]. C. Catford. Center for
Rescarch in Language and Language Behavior, Progress Report No. 6.
University of Michigan. [}M]

{1969) The interaction of information in word recognition. Psychological
Reclew 60:329-16. [taDH]

(1982} Disintegrating the lexicon: An information processing approach. In:
Perspectives on tal repre , ed. J. Mehler, E.C.T. Walker &
M. Garrett. Erlbaum. [rDH]

Morton, ). & Patterson, K. (1950} A new attempt at an interpretation, or, an
attempt at a new interpretation. In: Deep dyslextn, ed. M. Coltheart, K.
Patterson & J. C. Marshall. Routledge & Kegan Paul. [vDH]

Mowhray, G. W. (1964) Perception and retention of verbal information
presented during auditory shadowing. Jonrnal of the Acoustical Socicty of
America 36:1459-64. [taDH]

Mykel, N. & Daves, W. I, {1979) Emergence of unreported stimuli into
imagery as a function of laterality of presentation: A replication and
extension of research by Henley and Dixon. British Journal of Psychology
70:253-58. [NFD]

Niitinen, R. (1954) In search of a short-duration y trace of a sti
in the human brain. In: Human action and personality: Essays in honour
of Martti Takala, ed. L. Pulkkinen & P. Lyytinen. University of
Jyvaskyla.  [RN]

{in press) Selective attention and stimulus processing: Rellections in event-
related potentials, magnetoencephalogram and regional cerchral blood
flow, In: Attention and performance, vol. 11, ed. M. 1. Posner & O. §.
Marin. Erlbaum. [ItN]

Nastanen, R & CGaillard, AWK, (1983) The N2 deflection of ERP and the
orienting refles. In: EEG correlates of information processing:
Theoretical issues, ed. A W.K. Gaillard & W. Ritter. Elsevier. [RN]

Niitinen, R., Gaillard, A.W.K. & Mintysalo, 5, {1978) Early selective
attention effect on evoked potential reinterpreted. Acta Psychologica
42313-29. [RN]

{1980) Brain putential correlates of voluntary and inveluntary attention. In:
Motication, motor and sensory processes of the Brain: Electrical
potentials, behaviour and clinical use, Progress in Brain Rescarch 54, ed.
H. H. Komhuber & L. Deecke. Elsevier. [RN]

Naiitinen, R., Sams, M. & Alho, K. (in press) The mismatch negativity: The
ERP sign of a cerebral mismatch process. Electroencephalography and
Clinical Neurophysiology, supplement. [RN]

Niitinen, R., Simpson, M. & Loveless, N. E, (1952} Stimulus deviance and
evoked potentials. Biological Psychology 14:53-95.  [RN]

Naish, P. {1980} The eficcts of graphemic and phonemie similarity between
targets and masks in a backward visual masking paradigim. Quarterly
Journal of Experimental Psychelogy 32:57-85. [taDH]

Navon, D. (1984) Resources — A theoretical soup stone? Psychological Revicw
91:216-34. [tarDH]

Navon, D. & Gopher, D. (1979) On the economy of the human processing
system. Psychological Recicw 86:214-55,  [taDH]

Neely, J. H. (1976) Sewontic priming and retrieval from lexical memory:
Evidence for facilitatory and inhibitory processes. Memory and Cognition
£648-51. [taDH]

{1977) Semantic priming ond retricval from lexical memory: Roles of
inhibitionless spreading activation and limited-capacity attention. Journal
of Experimental Psychology: Ceneral 106:226-54.  [DAB, THC, NIFD,
talDH}

Neisser, U. {1967) Cognitive psychology. Prentice-Hall.  [taD1i, RL]

(1976) Cognition and reality. Freeman. [taDH]

Newell, A. (1973) You can't play twenty questions with nature and win. In:
Visual information processing, ed. W. G. Chase, Academic Press.

[rDH]

Newstead, S. E. & Dennis, 1. {1979) Lexical and grammatical processing of
unshadowed messages: A reexamination of the Mackay effect. Quarterly
Journal of Experimental Psychology 31:477-88.  [taDH, RN]

Niniv, A. & Kahneman, D. (1974) Reaction time in focused and in divided
attention, Journal of Experimental Psychology 103:394-99.  [taDH]
Nolan, K. A. & Caramazea, A, (1982) Unconscious perception of meaning: A

failure to replicate. Bulletin of the Psychonomic Society 20:23-26. [taDH}

1




Norman, D. A. {1969) Memory while shadowing. Quarterly Journal of
Experimental Psychology 21:85-93. [taDH]

{1981) Categorization of action slips. Psychological Reciew 88:1-15. [CAF]

Norman, D. A. & Bobrow, D. G. {1975) On data-limited and resource-limited
processes. Cognitive Psychology T:44-64.  {taDH]

(1976) On the analysis of performance operating charucteristics.
Psychological Reciew 83:508-10. [taDH]

Onifer, W. & Swinney, D. A. (1881} Accessing lexical ambiguities during
sentence comprehension: Effects of frequency of meaning and contextual
bias. Memory and Cognition 9:225-36. [taDI]

O'Regan, ). K., Lévy-Schien, A., Pynte, ). & Brugaillere, B. (1984)
Convenient fixation location within isolated words of dilferent length and
structure. Journal of Experimental Psychology: Human Perception and
Performance 10:250-57,  [taDH]

Paap, K. R. (1975) Thearies of speech perception. In: Uneerstanding
language: An information processing analysis of speech perception,
reading, and psycholinguistics, ed. D. Massaro. Academic Press. [KRP]

Papp, K. R. & Newsome, S. L. {1951) Parafoveal information is not sufficient
to produce semantic or visual priming. Perception and Psychophysics
20:467-76. [taDH, GU]

Peterson, L. R. & Kroener, S. {1964) Dichotic stmulation and retention.
Journal of Experimental Psychology 68:125-30.  [taDH)

Philpott, A. & Wilding. J. (1979) Semantic intedference from subliminal
stimuli in a dichoptic viewing situation. British Journal of Psychology
70:559-63. [taDH]

Pickering, ]. (1976) The perception of familiar stimuli. Perception 5:251-64,
ftarD11, KR}

Pollatsek, A., Rayner, K. & Collins, W. E. (1984) Integrating pictorial
information across eye movements. Journal of Experimental Psychology:
General 113:42642.  [KR)

Posnansky, C. ). & Rayner, K. (1978} Visual vs. phonetic contributions to the
importance of the initial letter in word jdentification. Bulletin of the
Psychonomic Socicty 11:188-90. {taDH]

Posner, M. 1. (1978} Chronometric explorations of mind. Edbaum.

{1982) Cumulative development of attentional theery. American
Psyehologist 37:165-79. [taDH]

Posner, M. I & Snyder, C.R.R. (I975a) Attention and cognitive contral, In:
Information processing and cognition: The Loyela Sympositm, ed. R. L.
Solso. Exlbaum. [THC, NFD, tarDH, WA]J, GUJ

(1975b) Facllitation and inhibition in the processing of signals. In: Attention
and performance, vol. 5, ed. P.MLA. Rabbitt & S. Dornic. Academic
Press. [NFD, tarDH]

Posner, M. L., Snyder, C.R.R. & Davidson, B. J. {1950) Attention and the
detection of signals. Journal of Experimental Psychology: General
109:160-74.  [WAJ]

Posner, M. 1., Walker, ., Friedrich, F. & Rafal, B. (1984) Effects of parietal
injury en covert orienting of visual attention. Journal of Neuroscience
£1863-74. [AWI]

Patzl, O. (1960) The relationship between experimentally induced dream
images and indirect vision. Trans. J. Wolll, D. Rapaport & S. Aunin.
Psychological Issues 3, Monograph 7, 41120, (Originally publ. 1917,)
[MHE]

Pribram, K. (1969} The neurophysiology of remembering, Sefentific American
220:73-86. [CAF]

Puccetti, R. (1981) The case for mental duality: Evidence from split-brain data
and other considerations. Behavioral and Brain Seiences 4:93-123.
[taDH]

Purcell, D. G., Stewart, A. L. & Stanovich, K. K. (1983} Another look at
semantic priming without awareness, Perception and Psychophysics
34:65-71. [DAB, THC, tarDH, KRP, KES, GW)]

Pynte, J., Db, P. & Scampa, P. (1984) Lexical decisions during the reading of
sentences containing polysemous words. In: Preparatory states and

[taDH)

processes, ed. S, Komblum & J. Requin, Erdbaum. {taDH]
Rayner, K. (1978) Foveal and pataloveal cues in reading. In: Atfention and
performance, vol. 7, ed. J. Requin. Erlbaum. [taDH]

(1984) Visual selection in reading, picture perception, and visual search. In:
Altention and performance, vol. 10, ed. H. Bouma & Don G. Bouwhuis.
Erlbaum. [taDH, KR]

Rayner, K. & Bertera, J. H. (1979) Reading without a fovea. Science 206:465-
69, [tarDH]

Rayner, K., McConkie, G. W. & Ehrlich, S. (1978) Eye movements and
integrating information across fixations. Journal of Experimental
Psychology: Human Perception and Performance 4:529-44, [KR]

Raymer, K., McConkie, G. W. & Zola, D. (1950) Integrating information
across eye movements. Cognitive Psychology 12:206-26.  [KR)

Rayner, K. & Morrison, R. E. (1951) Eye movements and identifying words
in parafoveal vision. Bulletin of the Psychonomic Socicty 17:135-38.
[taDH]

References/Holender: Activation without identification

Rayner, K. & Posnansky, C. (1978) Stages of processing in word identification.
Journal of Experimental Psychology: General 107.64-80, [taDH]

Reason, J. (1979} Actions not as planned: The price of automatization. In:
Aspects of consciousness: Psychological processes, ed. G. Underwood &
It. Stevens. Academic Press. [CAF]

Reicher, G. M. (1869) Perceptual recognition as a function of meaningfulness
of stimulus material. fournal of Experimental Psychology 81:275-80.
[taDH]

Robinson, D. N. {1966) Disinhibition of visual masked stimuli. Science
154:157-58. [taDH]

Rock, I & Cutman, D. (1951) The effect of inaktention on form perception.
Journal of Experimental Psyelology: Human Perception and Performance
7:275-85. [WaJ]

Rollman, G. B. & Nachmias, ]. (1972) Simultancons detection and recognition
of chromatic llashes. Pereeption and Psychophysics 12:309-14.  [rDH]

Rosch, E. (1975) Cognitive representations of semantic categories. Jonrnal of
Experimental Psychology: General 104:192-233.  {GU]

Rosinski, R. R. (1977} Picture-word interference is semantically based. Chifd
Development 48:643-47. [taDH, GU]

Rozin, P. {1976) The evolution of intelligence and access to the cognitive
uncenscious. In: Progress in physiclogical psychology, val. 5, ed. ] M.
Sprague & A. N. Epstein. Academic Press. {THC]

Rumelhart, D. E. & McClelland, §. L. (1982} An interactive interaction model
of context effects in letler perception: 2. The contextual enhancement
effect and some tests and extensions of the model Psychological Review
89.60-94. [RGC, tDH]

Sams, M., Paavilainen, P., Alho, K. & Naitinen, R. (1953) Auditory
frequency discrimination and event-related potentials.
Electroencephalography and Clinical Neurophysiology. In press.  [RN]

Scharf, B. (1970) Critical bands. In; Foundations of modern auditory theory,
vol. 1, ed. ). V. Tobias. Academic Press. [NAM]

Scharf, B. & Fuld, K. (1972) Reduction of visual masking by a priming flash.
Journal of Experimental Psychology H:116-18.  [DAB, rDH]

Schiepers, C. {1980) Response latency and accuracy in visual word
recognition. Perception and Psychophysics 27:71-81.  [taDH]

Schueider, W., Dumais, 5. T. & Shiffrin, R. M. (1984) Automatic and control
processing and attention. In: Varietics of attention, ¢d. R, Parasuraman &
D. R. Davies. Academic Press.  [taDH]

Schneider, W. & Shillrin, R. M. (1977) Controlled and automatic human
information processing: 1. Detection, search and attention. Psychelogical
Reciew 84:1-66.  [taDH]

Sehvaneveklt, R. W., Meyer, D. E. & Becker, C. A. (1976) Lexical
ambiguity, semantic context, and visual word recognition. Journal of
Experimental Psychology: Human Perception and Performance 2:243-56.
{taDDH]

Searleman, A. {1977) A review of right hemisphere linguistic capabilities.
Psychological Bulletin 84:503-28. [taDH}

Severance, L. J. & Dyer, F. N. (1973) Failure of subliminal word
presentations to generate interference to colour naming. Journal of
Experimental Psychology 101:186-89. [taDH]

Shaffer, W. O, & LaBerge, D. (1979} Automatic semantic processing of
unattended words. fournal of Verbal Learning and Verbal Behacior
18:413-26. [taDH, GU]

Shevrin, H. & Dickman, S. (1980) The psychological unconscious: A necessary
assumption far all psychological theory? Amcrican Psychologist 35:421-
34, [taDH]

Shiffrin, R. & Schneider, . {(1977) Controlled and automatic human
information processing: 2. Perceptual learning, automatic attending, and a
general theory. Psychological Review 84:127-90.  [taDH, WA]]

Smith, ¥. {1971) Understanding reading. Holt, Rinehart & Winston.

Smith, G.J.W. & Westerlundh, B. (1950) Perceptgenesis: A process
perspective on perceplion — personality. In Recview of personality and
soclal psychology, vol. 1, ed. Ladd Whecler. Sage Publications. [NFD]

Smith, M. C. & Burrows, D. (1974} Memory scanning: Effect of unattendedd
input. fournal of Experimental Psychology 102:722-25.  [taDH]

Smith, M. C. & Groen, M. (1974) Evidence for semantic aualysis of
unattended verbal items, Journal of Experimental Psychology 102:595—
603. JtaDH]

Smith, M. C., Theodor, L. & Franklin, P. E. {1893) The relationship between
contextual facilitation and depth of processing. Journal of Experimental
Psychology: Learning, Memory, and Coguition 9.697-712.  [fDH|

Smith, M. C. & Magee, L. E. (1950) Tracing the time course of picture-word
processing. Journal of Experimental Psychology: Ceneral 109:373-92.
[cul

Somekh, D. E. & Wilding, J. M. {1973} Perception without awareness in a
dichoptic viewing situation. British Journal of Psychology 64:339-49.
{taDH]

Sperber, R. D., McCauley, C., Ragain, R, D. & Weil, C. M. (1979) Semantic

[GWM]

THE BEHAVIORAL AND BRAIN SCIENCES (1986) 9:1 65




References/Holender: Activation without identification

priming effects on picture and word processing. Memory and Cognition
7:330-45. [taDH]

Sperling, G. (1960} The information available in brief visual presentations.
Psychological Monographs: General and Applied 74:1-29.  [taDH]

{1963) A madel for visual memory tasks. Human Faclors 5:19-31, [taDH]

{1967) Successive approsimations to a model for short term memory. Acla
Psychologiva 27:285-92, [taDH]

Sperling, G. & Melchner, M. J. (1978a) The attention operating characteristic:
Examples from visual search. Science 202:315-18. [tarDH]

(1978b) Visual search, visual attention, and the attention operating
characteristic. In: Aftention and performance, vol. 7, ed. J. Requin.
Erlbaum. [tarDH]

Squires, N. K., Squires, K. C. & Hillyard, S. A. (1975) Two varieties of long-
latency positive waves evoked by unpredictable auditory stimuli in man.
Electroencephalography and Clinical Neurophysiology 33:387-401.

[RN]

Stanovich, K. E. & West, R. F. (1983) The generalizability of context effects
on word recognition: A reconsideration of the roles of parafoveal priming
and sentence context. Memory and Cognition 11:49-58.  [taDH]

Sternberg, S. (1966) High-speed scanning in human memory. Sclence
153:652-54.  [taDH]

Stronp, J. R. (1935) Studies of interference from unattended printed words.
Journal of Experimental Psychology 18:643-62. [taDH}

Swets, ]. A., Tanner, W. & Birdsall, T. G. (1961) Decision processes in
perception. Psychological Review 68:301-40.  [taDH])

Swinney, D. A. (1979) Lexical access during sentence comprehension:
(Reconsideration of context elfects, Journal of Verbal Learning and
Verbal Behacior 18:615-59. [tarDH)

{1952) The structure and time-course of information interaction during
sprech comprehension: Lexical segmentation, access, and interpretation.
In: Perspectives on mental representation, ed. ], Mehler, E.C.T. Walker
& M. Carrett. Erlbaum. [taldH]

Taylor, D. A. (1977) Time course of context effects. Journal of Experimental
Psychology: Ceneral 106:401-26.  [taDH])

Traub, E. & Geflen, G. (1979) Phonelic and category encoding of unattended
words in dichetic listening. Memory and Cognition T:56-65. [taDH]

Treisman, A. (1960) Contextual cues in selective listening. Quarterly Journal
of Experimental Psychology 12:242-48. [taDH]

(1964) Monitoring and storage of irrelevant messages in selective atlention.
Journal of Verbal Learning and Verbal Behavior 3:449-59. [taDH]
Treisman, A. & Geffen, G. (1967) Selective attention: Perception or response?

Quarterly Journal of Experimental Psychology 19:1-17.  [taD1]

{1968) Selective attention and cerebral dominance in perceiving and
responding to speech messages. Quarterly Journal of Experimental
Psychology 20:139-50. [taDH]

Ti A., Kal D. & Burkell, J. (1983) Perceptual objects and the
cost of filtering. Perception and Psychophysics 33:527-32. [taDH]

Treisman, A, & Riley, J.G.A. (1969) Is selective attention selective perception
ar selective response? A forther test, Jonrnal of Experimental Psychology
79:27-34. [taDH]

Treisman, A. M. & Schmidt, H, (1982} Hlusory conjunctions in the perception
of objects. Cognitice Psychology 14:107-41.  [1F]

Treisman, A., Squire, R. & Green, J. (1974} Semantic processing in dichotic
listening? A replication. Memory end Cognition 2:641-46. [taDH, RH]

Tulving, E. {1984) Multiple book review of Elements of episodic niemory.
Behavioral and Brain Sciences 7:223-63.  [rDH]

Tulving, E. & Arbuckle, T. Y. (1963) Sources of intratrial interference in
immediate recall of paired associates. Journal of Verbal Learning and
Verbal Behaclor 1:321-34, [IF]

Turvey, M. T. {1973} On peripheral and central processes in vision:
Interference from an information-processing analysis of masking with
patterned stimuli. Psychological Review 80:1-52. [BB, tarDH}

{1974) Constructive theory, perceptual systems and tacit knowledge. In:
Cognition and the symbolic processes, ed. W. Weimer & D. Palermo.
Erlbaum. [CAF]

{1977) Contrasting orientations to the theory of visual information
processing. Psychological Review 84:67-88. [taDH]

{1978) Visual processing and short-term memory. In: Handbook of learning
and cognitive processes, vol. 5: Hwman information processing, ed.

W. K. Estes, Erlbaum. [BB, tarDH]

Tweedy, §. R., Lapinski, R. H. & Schvaneveldt, R. W. (1977} Sciantic
context effeets on word recognition: Influence of varying the proportion of
items presented in an appropriate context. Memory and Cognition 5:84—

89. [THC]

66 THE BEHAVIORAL AND BRAIN SCIENCES (1986) 9:1

Ullman, §. (1980) Against direct perception. Behavloral and Brain Sciences
3:373-45.  [aDIl]

Underwoed, G. {1976) Semantic interference from unattended printed words.
British Journal of Psychology 67:327-38. [tarDH, WAJ, GU]

(1977a) Contextual facilitation from attended and unattended messages.
Journal of Verbal Learning and Verbal Behacior 16:99-106.  [taDH]

(1977b) Attention, awareness, and hemispheric differences in word
recognition. Nenropsycheologia 15:61-67. [taDH, GUJ

{1950) Attention and the non-selective lexical aceess of amblgnous words.
Canadian Journal of Psychology 34:72-76. [taDH, GU]

(1981} Lexical recognition of embedded unattended words: Some
implication for reading processes. Acta Psychologica 47:267-63.
AW, GUJ

Underwood, G. & Moray, N. (1971) Shadowing and ing for selective
attention. Quarterly Journal of Experimental Psychology 23:284-95.
{1aDH]

Underwood, G., Rusted, . & Thwaites, 5. (1933) Parafoveal words are
effective in both hemifields: Preattentive processing of semantic and
phonological codes, Perception 12:213-21.  [GU]

Underwood, G. & Thwaites, 5. (1952) Automatic phonological coding of
unatiended printed words. Memory and Cognition 10:434—42.  {AWI,
tarDH, GU}

Underwood, C., Whitlield, A. & Winfield, J. {1952} Elfects of contextual
constraints and non-fixated words in a simple reading task. fournal of
Rescarch in Reading 5:59-100. [taDH]

Von Wright, J. M., Anderson, K. & Stenman, U. {1975} Generalization of
conditioned GSRs in dichotic listening. tn; Attention and performance,
vol. 5, ed. P.MLA. Rabbitt & $. Domic. Academic Press.  [taDH]

Wagstall, G. F. {1981} Hypuosis, compliance and belicf. St. Martin's Press.
[BL]

Walker, E. & Ceci, 8. J. {1983} Laleral asyminetries in electrodermal
responses to nonattended stimuli: A response to Dawson and Schell.
Journal of Experimental Psychology: Human Perception and Performance
9:145-47. [taDH]

Walker, P. (1978) Binocular rivalry: Central or peripheral selective processes?
Psychological Bulletin 85:376-59.  [taDH]

Wardlaw, K. A. & Kroll, N.E.A. (1976) Automatic responses to shock-
associated words in a nonattended message: A failure to replicate. Journal
of Experimental Psychology: Human Perception and Performance 2:357—
60. [1aDH]

Waugh, N. C. & Norman, D. A. {1965} Primary memory. Psychological
Reclew T2:89-104. {aDH]

Weiskrantz, L., Warrington, E. K., Sanders, M. D. & Marshall, ], (1974)
Visual capacity in the hemianopic field following a restricted oceipital
ablation. Brain 97:709-28. [EB, CAF]

Wheeler, D. D. {1970) Processes in word recognition. Cegnitive Psychology
1:59-85. [taD]

Wickens, C. D. {1934a} 'rocessing resources in attention. In: Varicties of
atiention, ed, R. Parasuraman & D. R. Davies, Academic Press. [taDH]

(1984b) Engineering psychology and human performance. Charles Merrill.
[1F]

Williams, P. C. & Parkin, A. J. (1950) On knowing the meaning of words we
are unable to report — A confirmation of a guessing explanation.
Quarterly Journal of Experimental Psychology 32:101-7.  [taDH]

Willows, . M. {1974) Reading between the lines: Selective attention in good
and poor readers. Child Development 45:408-15. [taDH]

Willows, D. M. & MacKinnen, G. E. (1973} Selective reading: Attention to
the “unattended lines.” Canadian Journal of Psychology 27:292-304.
[taDH}

Wolford, G. & Marrison, F. (1950) Processing of unattended visual
information. Memory and Cognition 8:521-27. [taDH]

Wood, B. (1973) The elfect of pitch distinction and lateral asymmetry in
autonomic respanding to shock-associated words in a non-attended
channel of a dichotic listening task. Master's thesis, University of British
Columbia, Vancouver. [RSC)

Yates, J. & Thul, N. {1979} Perceiving surprising words in an unattended
auditory channel. Quarterly Journal of Experimental Psychology 31:281—
86. [taDH]

Zajone, 1. (1962) Response suppression in perceptuat defense. Journal of
Expevimental Psychology 64:206-14.  [RGC]

{1950) Feeling and thinking. American Psychologist 35:151-75. [RGC]

Zimba, L. D. & Blake, R. (1953} Binocular rivalry and semantic processing:
Out of sight, out of mind. Journal of Experimental Psychology: Human
Percepiion and Performance 9:807-15.  [taD13]

[tarDH,




