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Discovery consists of seeing what everybody has seen
and thinking what nobody has thought.

– Albert Szent-Györgyi
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Bottom-up and Top-down Processing



Bottom-up and Top-down Processing

• In contemporary cognitive psychology, how perception
works is often described as a contrast between bottom-up
and top-down perceptual processing.

• The bottom-up view emphasizes the role of sensory data
in determining perception, and the top-down approach
stresses the role of previously established concepts in
determining perceptions.

• Because of these contrasts, you will also see the two
aspects of perception labeled as a distinction between
data-driven processing (the bottom-up emphasis) and
conceptually driven processing (the top-down emphasis).
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A view of the town of Alesund, Norway

(Kantowitz, Roediger, & Elmes, 2015, p. 198)
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Bottom-up and Top-down Processing

• With regard to the Ålesund Norway photograph, the
bottom-up analysis focuses on the gradient of texture that
appears to recede into the distance toward the mountains
in the background.

• Since this receding texture is a component of depth and
distance in our three-dimensional world, we directly see
the picture as containing depth.

• The indirect or top-down approach provides an alternative
interpretation of your perception of Ålesund. The
interpretation from the top-down position asserts that
your perception of depth and distance in a photograph is
an illusion.
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Bottom-up and Top-down Processing

• An illusion (错觉) is a mistaken or distorted perception.
• Why is your perception of these qualities in the Ålesund

photograph an illusion? The small buildings near the top
of the photograph could be miniature buildings, or they
could be farther away than the large buildings at the
bottom.

• However, in the photograph, both sets of buildings are
equally distant from you (assuming that your eyes and the
plane of the picture are parallel).
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Bottom-up and Top-down Processing

• On the basis of your past experience with small buildings
being distant from you, you confer illusory depth cues to
the two-dimensional photographic representation of
Ålesund. This interpretation of depth leads to a
three-dimensional percept.

• Since there is no real depth in the two-dimensional
photograph, the depth and distance that we do perceive
can be attributed to an indirect process resulting from our
interpretation of the (illusory) cues in the scene.
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Bottom-up and Top-down Processing

• Most perceptions involve a complex interplay between
direct and indirect factors (or bottom-up and top-down
processes), and many contemporary theories emphasize
that interplay.

• For example, Norman (2002) suggests that rather than
assuming they represent completely different types of
perception, it may make sense to consider direct and
indirect processes as working together to result in
perceptual experience.
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Awareness and Perception

• If the perceiver adds meaning and interpretation to
sensations, the question arises as to whether these
additions result from conscious deliberation.

• The controversial topic in perception that we emphasize in
this chapter concerns the role of conscious awareness in
perception.

• The gist of the Awareness (觉知) issue is this question:
Can meanings and interpretations be applied to sense data
automatically, without our being verbally aware of them,
or is verbal awareness a necessary part of perception?
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Awareness and Perception

• However, perception has to do with one’s experience of an
event, and much research on perception has attempted to
understand the nature of this phenomenal experience.

• After all, the argument goes, if perception includes an
experience or a feeling of “something,”then we must be
consciously aware of that “something.”

• A substantial amount of research is being undertaken to
determine the relation between conscious awareness and
perception.
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Awareness and Perception

• As you might expect, studying a private process such as
consciousness is fraught with numerous methodological
problems.

• To set the stage for our examination, we first consider a
remarkable neuropsychological case study, the patient D.
B.
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Blindsight: Detection without Awareness

• D. B. is an Englishman born in 1940. Except for the
particular neuropsychological problem that he has, D. B.’s
life (medically, socially, and psychologically) can be
described as ordinary or typical.

• When D. B. was about 14, he began to experience violent
headaches every 6 weeks or so, accompanied by a
temporary oval of blindness in the left portion of his visual
field.

• In his early 20s, the attacks increased in frequency, and a
partial blindness remained permanently after one of the
headache attacks.
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Blindsight: Detection without Awareness

• An angiogram, which is an X-ray picture of the head
taken after an opaque substance has been injected into the
bloodstream, revealed a mass of enlarged blood vessels at
the tip of the visual cortex on the right side of the brain.

• This visual part of the brain and the distorted blood vessels
were removed surgically.

• Immediately, his headache attacks stopped, and D. B. was
able to lead a reasonably normal, productive life.

• However, after the operation, D. B. was blind in the left
half of his visual field.
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Blindsight: Detection without Awareness

• The reason that D. B. was blind in the left half of his
visual field can be determined from Figure 7.2.

• The right visual cortex contains the information in the left
visual field, and the left visual cortex contains the
information in the right visual field.

• Since D. B. had a large portion of his right visual cortex
surgically removed to eliminate the headaches, the left
visual field did not have the same representation in the
brain as did the right visual field.
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Blindsight: Detection without Awareness

(Kantowitz et al., 2015, p. 201)
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Blindsight: Detection without Awareness

• D. B.’s blindness was determined by a procedure called
Dynamic perimetry (动态视野检查法) which is the
standard way of assessing visual field defects following
accident or surgery.

• The procedure is a variant of ascending method of limits
trials. With the patient’s head kept still, a spot of light is
slowly moved across the visual field of one eye, starting at
the perimeter.

• When the patient sees the light, it is returned to the
perimeter and brought across the field again from a
different angle.
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Blindsight: Detection without Awareness

• This procedure is repeated several times and results in a
map of sensitive and blind areas in the visual field. Then
the perimetry is repeated on the other eye. The blind part
of the visual field is called a scotoma (盲点)

• D. B. had a scotoma in the left half of the visual field of
each eye.
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Blindsight: Detection without Awareness

• So far this blindness, though unfortunate, was as expected,
given that brain tissue from the right visual cortex had
been removed.

• However, some informal observations seemed to show that
D. B. could locate objects in his blind field. For example,
he could reach for a person’s outstretched hand accurately,
even though he could not see it.

• Furthermore, he could correctly guess the orientation
(horizontal or vertical) of a stick that he claimed he could
not see.

• In fact, D. B. vehemently denied that he saw anything in a
portion of his left visual field, and he attributed his success
on these informal tasks to lucky guesses.

19/137



Blindsight: Detection without Awareness
• So far this blindness, though unfortunate, was as expected,

given that brain tissue from the right visual cortex had
been removed.

• However, some informal observations seemed to show that
D. B. could locate objects in his blind field. For example,
he could reach for a person’s outstretched hand accurately,
even though he could not see it.

• Furthermore, he could correctly guess the orientation
(horizontal or vertical) of a stick that he claimed he could
not see.

• In fact, D. B. vehemently denied that he saw anything in a
portion of his left visual field, and he attributed his success
on these informal tasks to lucky guesses.

19/137



Blindsight: Detection without Awareness
• So far this blindness, though unfortunate, was as expected,

given that brain tissue from the right visual cortex had
been removed.

• However, some informal observations seemed to show that
D. B. could locate objects in his blind field. For example,
he could reach for a person’s outstretched hand accurately,
even though he could not see it.

• Furthermore, he could correctly guess the orientation
(horizontal or vertical) of a stick that he claimed he could
not see.

• In fact, D. B. vehemently denied that he saw anything in a
portion of his left visual field, and he attributed his success
on these informal tasks to lucky guesses.

19/137



Blindsight: Detection without Awareness
• So far this blindness, though unfortunate, was as expected,

given that brain tissue from the right visual cortex had
been removed.

• However, some informal observations seemed to show that
D. B. could locate objects in his blind field. For example,
he could reach for a person’s outstretched hand accurately,
even though he could not see it.

• Furthermore, he could correctly guess the orientation
(horizontal or vertical) of a stick that he claimed he could
not see.

• In fact, D. B. vehemently denied that he saw anything in a
portion of his left visual field, and he attributed his success
on these informal tasks to lucky guesses.

19/137



Blindsight: Detection without Awareness
• So far this blindness, though unfortunate, was as expected,

given that brain tissue from the right visual cortex had
been removed.

• However, some informal observations seemed to show that
D. B. could locate objects in his blind field. For example,
he could reach for a person’s outstretched hand accurately,
even though he could not see it.

• Furthermore, he could correctly guess the orientation
(horizontal or vertical) of a stick that he claimed he could
not see.

• In fact, D. B. vehemently denied that he saw anything in a
portion of his left visual field, and he attributed his success
on these informal tasks to lucky guesses.

19/137



Blindsight: Detection without Awareness

• Suppose you were Weiskrantz, the psychologist who
observed this odd behavior. What would you conclude?

• On the one hand, D. B. was blind. He did not report
seeing stimuli in his left visual field. On the other hand,
D. B.’s behavior indicated that he could detect and locate
stimuli in the same area.

• Weiskrantz and his associates believed D. B.’s verbal
report that he could not see objects in his left visual field,
so they undertook a series of controlled experiments to
determine the visual capacity of D. B.’s scotoma.
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Blindsight: Detection without Awareness

• Since D. B. could not see objects in the blind field, he was
asked to make forced-choice guesses about the location
and the presence or absence of small patches of light.
Other tests required him to guess the orientation of very
small lines.

• All the tests were done under controlled lighting
conditions, and D. B.’s head and direction of gaze were
kept fixed. Sometimes, the visual stimuli were presented
so briefly in the blind area that D. B. could not move his
eyes quickly enough to change his focus to the good visual
field.
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Blindsight: Detection without Awareness

• The line and dot stimuli were small and not very intense,
but their size and intensity may have influenced both good
and bad visual fields simultaneously. Therefore, detection
of these targets in the blind visual field was compared with
detection in the good field and in the blind spot.
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Blindsight: Detection without Awareness

• Everyone has a blind spot in each eye. It is the part of the
retina where the nerves exit the eyeball and thus is
insensitive to light.

• If D. B. were able to detect a target in his blind spot, it
would mean that the target was so intense or so big that it
“leaked”out to sensitive areas of the eye.

• Since the blind spot was much smaller than D. B.’s field
of blindness and since he could not detect targets in his
blind spot, Weiskrantz had chosen target stimuli with
appropriate characteristics to test in the blind field.
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Blindsight: Detection without Awareness

• Weiskrantz then presented D. B. with dots and lines of
either horizontal or vertical orientation. The results of the
controlled tests were very interesting.

• Localization, detection, and guessing of orientation of
targets presented to the blind field were much better than
could be expected by chance. In many cases, the visual
performance from the blind field was nearly as good as
that from the good visual field.

• D. B. could not identify objects presented to his blind
field, and throughout the testing, he claimed not to see the
targets for which he was required to make forced-choice
judgments.
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Blindsight: Detection without Awareness

• D. B.’s reaction to his success on the forced-choice trials
was one of incredulity. He attributed his success to lucky
guesses, because he simply could not see the target stimuli.
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Blindsight: Detection without Awareness

• Type 1 Blind Sight is the name that Weiskrantz used to
describe visual capacity in a scotoma (the blind field) when
there is no acknowledged awareness of perception.

• Type 2 Blindsight is used to describe when a blind person
has a feeling that a stimulus has occurred without actually
perceiving the object.
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Blindsight: Detection without Awareness

• Type 1 Blindsight seems a very odd phenomenon, but
Weiskrantz and his associates report on another blindsight
patient, G. Y., similar in etiology and behavior to D. B.

• Different types of brain damage can result in disorders
similar to blindsight.

• For example, Paillard and associates (1983) report the case
of a brain-injured woman who was insensitive to touch on
the right side of her body; yet, when she was asked to
locate where she was touched on her unfeeling side, she
could do so with considerable accuracy. She could also
correctly guess the direction of movement on her skin,
even though she could not feel the moving stimulus.
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Blindsight: Detection without Awareness

• Furthermore, non–brain-damaged people can be induced
to show a similar dissociation between awareness and
perceptual behavior under controlled laboratory
conditions.

• The issue, then, is to try to understand the relation
between verbal reports of awareness and perception.
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Blindsight: Detection without Awareness

• Current research on vision suggests that there are two
types of visual systems in the brain: One is important for
identifying objects, and the other system has to do with
detection and movement.

• Apparently, the problem suffered by D. B. was that the
system concerned with identification was destroyed during
the operation performed to cure his headaches. However,
the existence of Type 2 Blindsight suggests that the two
systems in the brain may be more complicated than
previously suggested.
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Verbal Report

• A compelling aspect of research on perception is that the
dependent variables seem to provide insight into the
observer’s Phenomenological experience (现象学经验),
which is the internal awareness of the external world.

• This insight seems especially strong when a Verbal report
(言语报告) is elicited from an observer.

• It seems apparent that the verbal report, or what the
observer says is perceived, must be correlated with his or
her awareness of the experience.

• However, when a verbal report is elicited, the psychologist
must determine whether the verbal report is a useful
dependent variable that provides a reliable and valid
indicator of the observer’s experience.
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Verbal Report

• Reconsider the discussion of psychophysics in the previous
chapter.

• One way to view the difficulty in establishing a true
threshold by the method of limits is that what the subject
reports is not solely a function of what is perceived.

• Evidence and the subject’s willingness to respond combine
to determine the decision threshold; this is the reason
signal-detection methods were developed.
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Verbal Report

• Psychologists are likely to accept most reports from
psychophysical research as valid indicators of
phenomenological experience for two reasons.

• In the first place, d’ and β can be determined under
appropriate conditions. In the second place, most people
report approximately the same fluctuations in experience
when external stimuli are varied.

• The generality and regularity of the results increase our
confidence in the utility of the verbal reports that are given
in such experiments.
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Verbal Report and hallucination

• For this latter reason, the verbal reports occurring during
magnitude estimation are accepted.

• If a rock band increases its amplification by a factor of 10
and you report that it then sounds twice as loud, the
psychologist has no direct check on your
phenomenological experience.

• However, the fact that most observers respond in roughly
similar ways to changes in stimulus energy suggests that
the verbal report has some generality and thus represents a
valid way of assessing the observer’s perceptual experience.
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Verbal Report and hallucination

• Deciding on the usefulness of a verbal report is sometimes
very difficult.

• Imagine a woman who claims to see little green people
from Mars confronts you. Does she really see little green
people?

• Since you and several others do not see these people, and
since it is highly improbable that there is humanlike life
(of any color) on Mars, you are likely to assume that the
woman is demented—she is hallucinating.

• A hallucination (幻觉) is the report of an experience
without any apparent corresponding stimulation.
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Verbal Report

• Assuming that the woman is not lying, what are we to
make of her verbal report that she sees little green people
from Mars?

• Unlike the situation in a psychological experiment, in this
instance there is a dramatic discrepancy between the
stimulus (none or an irrelevant one) and the verbal report
of the experience (green people). A psychologist interested
in perception might not believe that her verbal report
coincides with a perceptual experience.

• This is not to deny that the woman is actually experiencing
the little green people. But her experience is unlikely to be
a product of perception; rather, it probably results from
mental pathology or the influence of drugs.
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Verbal Report

• Now, reconsider the case of D. B. What are we to
conclude from his verbal report, “I can’t see the objects”?
His verbal report did not coincide with his behavior in the
presence of some kinds of stimuli. Was D. B. having a sort
of negative hallucination (not seeing something that was
actually there and otherwise detectable), or was his verbal
report an accurate reflection of his perceptual experience?
How do we decide on the utility of a report?
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Verbal Report

• D. B.’s verbal report was troublesome for an understanding
of his perceptions, because from the standpoint of the
experimenter, there was an obvious discrepancy between
the presence and absence of a stimulus and D. B.’s report
of his perceptual experience.

• This discrepancy seems to be different from the lack of
direct check seen in scaling experiments, because failing to
identify an object while accurately localizing it represents a
paradox.
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Responses Qualify as Reports

• How does the psychologist know when the response of the
observer qualifies as a useful dependent variable?

• The answer is deceptively simple: A response qualifies as a
report only when a verifiable relationship between the
response and a previous perceptual event (ei) can be directly
inferred.

• Natsoulas (1967) defined a report as a presumed or
confirmed relationship between some preceding or
synchronous event (ei) and the response. This relationship
must be such as to make possible direct inferences from
knowledge of the response to ei (p. 250).

• This definition is purposely abstract and will make more
sense once we have examined another concrete example.
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• This definition is purposely abstract and will make more
sense once we have examined another concrete example.
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Responses Qualify as Reports

• In the preceding chapter, we discussed how a pigeon could
be trained to tell us its absolute visual threshold (Blough,
1958).

• You will recall that the pigeon pecked one key when it saw
the stimulus and a different key when it did not.
Appropriate reinforcement contingencies ensured that the
pigeon’s behavior was controlled by the stimulus.

• According to the definition just given, do the pigeon’s
pecking responses qualify as reports?
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Responses Qualify as Reports

• In this instance, the preceding event (ei) is the stimulus,
with particular reference to its intensity.

• A peck on one key indicates that the stimulus is below the
threshold, whereas a peck on the other shows that the
pigeon can see the stimulus.

• This relationship is the direct inference called for in the
definition. Knowing the response—that is, which key is
pecked—allows a direct inference as to whether the
pigeon can see the stimulus.

• We must conclude, therefore, that the pecking responses
do indeed qualify as reports.
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Responses Qualify as Reports

• The essential characteristic of an adequate report of a
perception is the relation between it and the preceding
perceptual event. To the extent that alternate relations or
inferences can be proposed, the report is weakened.

• For example, had Blough not been careful to eliminate the
possibility that the pigeon learned to switch between keys
only after a long string of pecks on a single key, this
alternate relation could have also explained the pecking
behavior.

• In that case, the pecking could not have been correctly
interpreted as a perceptual report.
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Responses Qualify as Reports

• The pecking example also illustrates the unimportance of
the qualitative nature of the report. A key press is every bit
as good as a verbal statement that the stimulus is or is not
seen. Verbal statements can be responses to stimuli, rather
than unverifiable reports.

• It is only the relation between the preceding event and the
report that needs to be considered to establish whether a
response is an adequate dependent variable.

• Just because a statement is verbal does not guarantee that
it is also a report.
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Responses Qualify as Reports

• Now we can consider D. B.’s case in a slightly different
way. His two classes of perceptual reports - the verbal one
and the detection/localization one - are in conflict.

• The difficulty in understanding this conflict arises for two
reasons. First, humans tend to place a great deal of
emphasis on verbal reports as indicators of
phenomenological experience. Thus, the verbal report
must be the “correct”one, the cases of the demented
woman and Blough’s pigeons notwithstanding.

• Second, people make the incorrect assumption that all
perceptual reports will have the same preceding
synchronous event.
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Responses Qualify as Reports

• It is logically possible (and empirically likely, as we shall
soon discover) that the ei for a verbal report is different
from the ei associated with other indicators of perceptual
experience. One report can indicate a perceptual
experience and another can fail to do so.
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Responses Qualify as Reports

• More recent work by Weiskrantz (2002) with D. B. points
importantly to the ei approach to understanding
perception. An offhand comment by D. B. to Weiskrantz
led to a remarkable discovery.

• After showing that he could not detect gratings (parallel
lines) but could guess their orientation correctly, D. B.
commented that he could see the gratings after he closed
his eyes. Was this a hallucination?

• No, it was an Afterimage (后像).
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Responses Qualify as Reports

• An Afterimage (后像) arises after looking at a visual
stimulus, usually for several seconds.

• After the stimulus is removed, there is initially a Positive
afterimage (正后像) that is similar in brightness and color
of the original stimulus.

• After a brief period, the positive afterimage usually
becomes a Negative afterimage (负后像), which is
opposite in brightness and complementary in color (a red
stimulus appears green in the negative afterimage).
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Responses Qualify as Reports

• What D. B. claimed was that he perceived a negative
afterimage of the black lines of the gratings that he could
not see.

• This fascinating possibility is merely a verbal report until
we can verify possible ei.

• Systematic testing provided the necessary information to
conclude that D. B.’s afterimage was a real phenomenon.
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Responses Qualify as Reports

• D. B. demonstrated complementary colored afterimages
and grating afterimages with appropriate orientations.
Although he could not distinguish a circle from a square
visually, D. B. was perfect in distinguishing those objects
in his afterimages.

• The size of D. B.’s afterimages varied directly with the
distance from the surface on which the images were
viewed, which is true of the afterimages of normally
sighted people, including D. B. in his seeing field.

• The proportionality of the size of the afterimage and
viewing distance is called Emmert’s law (埃默特定律).
So, what does all this mean?
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Responses Qualify as Reports

• D. B. had conscious aftereffects to nonconscious
perceptions of external stimuli.

• The afterimages were reliable and behaved lawfully, so they
can be considered synchronous events.

• Weiskrantz calls D. B.’s unusual afterimages prime sight
to distinguish it from blindsight 1 and blinsight 2.

• These “sights”may strain credulity, but they are
perceptions according to our analysis of synchronous
events.

51/137



Responses Qualify as Reports

• D. B. had conscious aftereffects to nonconscious
perceptions of external stimuli.

• The afterimages were reliable and behaved lawfully, so they
can be considered synchronous events.

• Weiskrantz calls D. B.’s unusual afterimages prime sight
to distinguish it from blindsight 1 and blinsight 2.

• These “sights”may strain credulity, but they are
perceptions according to our analysis of synchronous
events.

51/137



Responses Qualify as Reports

• D. B. had conscious aftereffects to nonconscious
perceptions of external stimuli.

• The afterimages were reliable and behaved lawfully, so they
can be considered synchronous events.

• Weiskrantz calls D. B.’s unusual afterimages prime sight
to distinguish it from blindsight 1 and blinsight 2.

• These “sights”may strain credulity, but they are
perceptions according to our analysis of synchronous
events.

51/137



Responses Qualify as Reports

• D. B. had conscious aftereffects to nonconscious
perceptions of external stimuli.

• The afterimages were reliable and behaved lawfully, so they
can be considered synchronous events.

• Weiskrantz calls D. B.’s unusual afterimages prime sight
to distinguish it from blindsight 1 and blinsight 2.

• These “sights”may strain credulity, but they are
perceptions according to our analysis of synchronous
events.

51/137



Responses Qualify as Reports

• D. B. had conscious aftereffects to nonconscious
perceptions of external stimuli.

• The afterimages were reliable and behaved lawfully, so they
can be considered synchronous events.

• Weiskrantz calls D. B.’s unusual afterimages prime sight
to distinguish it from blindsight 1 and blinsight 2.

• These “sights”may strain credulity, but they are
perceptions according to our analysis of synchronous
events.

51/137



Responses Qualify as Reports

• Are these mere curiosities of perception with little
relevance to “real”perception?

• We do not think so, because we will now examine how
one can study perception without verbal awareness in
ordinary research participants.

• What must be done is to determine the indicators of
perceptual experience in the absence of verbal reports of
that experience.
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Lack of Verbal Awareness
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Lack of Verbal Awareness

• The topic of perception without awareness has had a long
and controversial history.

• Marcel (1983) revived the controversy when he reported
the results of a series of experiments that seemed to show
the perception of meaning in the absence of verbal
awareness.

• The normal college students who participated in Marcel’s
research behaved much like D. B.

• They claimed that they could not perceive a word, yet their
behavior indicated that they were sensitive to the meaning
of the unperceived word.

54/137



Lack of Verbal Awareness

• The topic of perception without awareness has had a long
and controversial history.

• Marcel (1983) revived the controversy when he reported
the results of a series of experiments that seemed to show
the perception of meaning in the absence of verbal
awareness.

• The normal college students who participated in Marcel’s
research behaved much like D. B.

• They claimed that they could not perceive a word, yet their
behavior indicated that they were sensitive to the meaning
of the unperceived word.

54/137



Lack of Verbal Awareness

• The topic of perception without awareness has had a long
and controversial history.

• Marcel (1983) revived the controversy when he reported
the results of a series of experiments that seemed to show
the perception of meaning in the absence of verbal
awareness.

• The normal college students who participated in Marcel’s
research behaved much like D. B.

• They claimed that they could not perceive a word, yet their
behavior indicated that they were sensitive to the meaning
of the unperceived word.

54/137



Lack of Verbal Awareness

• The topic of perception without awareness has had a long
and controversial history.

• Marcel (1983) revived the controversy when he reported
the results of a series of experiments that seemed to show
the perception of meaning in the absence of verbal
awareness.

• The normal college students who participated in Marcel’s
research behaved much like D. B.

• They claimed that they could not perceive a word, yet their
behavior indicated that they were sensitive to the meaning
of the unperceived word.

54/137



Lack of Verbal Awareness

• The topic of perception without awareness has had a long
and controversial history.

• Marcel (1983) revived the controversy when he reported
the results of a series of experiments that seemed to show
the perception of meaning in the absence of verbal
awareness.

• The normal college students who participated in Marcel’s
research behaved much like D. B.

• They claimed that they could not perceive a word, yet their
behavior indicated that they were sensitive to the meaning
of the unperceived word.

54/137



Lack of Verbal Awareness

• In one of his experiments, Marcel combined several
different research techniques. His basic task was a variant
of the Stroop effect (斯特鲁普效应) - named after Stroop
(1935), who first reported the phenomenon.
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Lack of Verbal Awareness

• A standard Stroop task works as follows. The participant
sees a list of words and is supposed to name the ink color
of each word rapidly.

• Compared with naming the ink color of a neutral word
unrelated to color (such as house in red ink), color naming
is slower when the word and ink color conflict (red printed
in blue ink) and faster when the word and the ink color are
congruent (green in green ink).

• The slower or faster color naming under conditions of
word/color conflict or congruency defines the Stroop
effect.
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Lack of Verbal Awareness

• Marcel modified the Stroop procedure by using a form of
priming. Priming occurs when a word or other perceptual
event biases the observer to perceive a subsequent event in
a particular way.

• Seeing the word red printed in black ink could prime you
to think of the color red, much like the old joke “Don’t
think of an elephant”makes you think of an elephant.

• So if you had been primed by the word red to think of the
color red, a subsequent color, such as green, might be
unexpected, and a Stroop-like conflict would be produced.
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Lack of Verbal Awareness

• In Marcel’s experiment, a priming word (e.g., red) was
presented just prior to a patch of color (e.g., green), and
the subject was to indicate quickly the color of the color
patch (the observer should say “green”).

• If priming works to produce a Stroop effect, then
compared with a neutral word prime such as house, a
congruent word prime (green) should speed up color
naming of a green-colored patch, and an incongruent
color-word prime (red) should slow down color naming of
green. That is what Marcel found.
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Lack of Verbal Awareness

• In the priming Stroop test, Marcel employed a clever
technique to manipulate the observers’ awareness of the
priming word.

• He prevented the perception of the priming word on some
trials by a procedure called masking. Masking (掩蔽), in
this context, involves presenting a jumbled pattern of
letters immediately after the onset of a priming word.

• The mask will prevent the detection and identification of
the word when it follows the word immediately; as the
interval between the word and the mask increases,
detection and accurate identification of the word also
increase.
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Lack of Verbal Awareness

• An effectively masked prime should not be reportable by
the observer, because he or she cannot detect or identify
the prime.

• Marcel reasoned that if perception can occur without
awareness, then an effective mask should not eliminate the
Stroop effect induced by the prime.

• Regardless of whether the subjects are aware of the prime,
their color naming should be sensitive to it, if the
perception of meaning does not depend on verbal
awareness. Alternatively, if awareness is necessary for the
perception of meaning, then masking the prime should
eliminate the Stroop effect.
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Lack of Verbal Awareness

• Marcel’s procedure for part of one of his experiments is
outlined in Figure 7.3.

• To present the stimuli, he used a tachistoscope, which is a
device that allows very brief presentations.

• The time between prime and the patch of color was 400
ms, which is four-tenths of a second. Awareness of the
prime was determined by how much later the mask
followed the prime.

• On aware trials, the mask was presented at the same time
as the color patch (400 ms after the prime). This interval is
long enough for the prime to be detected and identified.
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Lack of Verbal Awareness

• On unaware trials, the interval between the onset of the
mask and the onset of the prime was very short.

• Prior to the start of the Stroop test, the exact interval
between prime and mask was determined individually for
each subject. A mask followed the color words, and the
observer was to detect the presence of the prime.

• The detection threshold was determined by the method of
limits and was defined as the prime-mask interval that
yielded detection less than 60 percent of the time, with 50
percent being chance performance for detecting the
presence of the prime.

• During the Stroop test, an interval 5 ms shorter than the
detection interval was used on unaware trials.
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Lack of Verbal Awareness

• On some Stroop trials, a prime was not presented. The
relation between the prime and the color patch defined the
remaining trials: neutral, congruent, or incongruent.

• The materials included four colors (red, green, yellow, and
blue), four color words (red, green, yellow, and blue), and
three neutral words (cough, kind, and water).

• After the color patch appeared, the observers pressed one
of four buttons to indicate the color of the color patch.
The reaction time to press the correct button was the
primary dependent variable.
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Lack of Verbal Awareness

• The results were straightforward. On both aware and
unaware trials, a typical Stroop effect was obtained.

• Compared with neutral primes and no prime at all, color
identification (e.g., yellow) was slower following
incongruent primes (e.g., the word blue) and faster
following congruent primes (yellow)—regardless of
whether the subjects were aware of the primes.

• Based on these results and the results of other experiments
that he did, Marcel concluded that people can perceive
meaning without awareness.
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Lack of Verbal Awareness

• In Marcel’s experiment, the observers’ behavior on the
Stroop test showed that meaning had been registered, even
though their verbal reports indicated that the priming
stimuli had not been perceived.

• Cheesman and Merikle (1984) questioned the awareness
interpretation of the results. They noted that Marcel’s
detection threshold of 60 percent allowed for the
possibility of true detection on some trials (see Chapter 6
on the distribution of responding in signal detection).
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Lack of Verbal Awareness

• Furthermore, Cheesman and Merikle reasoned that verbal
reports of awareness may have a higher threshold than
does differential responding to the meaning of words.

• If this is the case, then perhaps Marcel may have
inadvertently determined the wrong threshold when he
adjusted the prime-mask interval to obtain less than 60
percent detection.

• Marcel’s procedure may have resulted in a threshold that
was below the observers’threshold for making a verbal
report but above their detection threshold.
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Lack of Verbal Awareness

• Cheesman and Merikle tested the idea that the
inappropriate threshold had been determined by
replicating Marcel’s Stroop experiment with a few
important changes.

• First, they altered the way in which the detection thresh-
old for the prime was determined. Instead of having the
observer judge the presence or absence of the prime, as in
Marcel’s work, Cheesman and Merikle forced the subjects
to report which color word had been presented.
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Lack of Verbal Awareness

• This was done to minimize response bias in reporting the
presence of a prime. In the forced-choice procedure, each
prime is presented equally often, followed by a mask.

• Over an extensive series of trials, the observers responded
equally often with each of the choices available (the same
four color words Marcel used—red, green, yellow, and
blue). Thus, the observers’ criterion for saying a particular
color was the same for all the primes.
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Lack of Verbal Awareness

• The second important change that Cheesman and Merikle
introduced was the calculation of several prime-detection
thresholds for each subject.

• Using the method of limits, they varied the interval
between the prime and mask so that forced-choice
detection of the prime was 25 percent, 55 percent, or 90
percent.

• Chance level of detecting the prime in choosing among
four alternatives is 25 percent. Thus, the lowest threshold
they calculated was chance detection.

• The 55 percent level of responding was approximately
equal to the threshold used by Marcel. The 90 percent
threshold yields near- perfect performance.
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Lack of Verbal Awareness

• At all levels of detection, the mask was usually effective in
eliminating verbal awareness of the prime. That is, even
though the subjects could differentially detect the color
words, depending on the prime-mask interval, they
claimed not to be aware of what the words were—they
claimed to be guessing.
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Lack of Verbal Awareness

• In the Stroop portion of the experiment, Cheesman and
Merikle followed Marcel’s procedure (see Figure 7.3),
except that they had four conditions instead of two.

• The four conditions were the three prime-mask intervals,
which yielded 25 percent, 55 percent, and 90 percent
detection, as well as a no-mask condition.

• As in Marcel’s experiment, the prime bore a neutral,
congruent, or incongruent relation to the color patch.

• The results of the Cheesman and Merikle experiment are
shown in Figure 7.4.
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An Illustration ofMarcel’s Procedure

(Kantowitz et al., 2015, p. 209)
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Lack of Verbal Awareness

• The standard Stroop effect was obtained in each condition,
except when the prime was detected at a chance level.

• Even though the observers claimed to be unaware of the
primes in the 55 percent and 90 percent conditions, their
behavior showed that they were sensitive to the meanings
of the primes.

• At a very short prime-mask interval that leads to chance
detection (the 25 percent condition), the subjects were not
sensitive to the meaning of the primes.
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Cheesman andMerikle’s modifications

(Kantowitz et al., 2015, p. 211)
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The two-threshold theory

• If we take the chance-detection threshold as the one
indicating no awareness of the prime, then we can
interpret the results of Cheesman and Merikle as
providing no evidence for perception of meaning without
awareness.

• On the other hand, behavior at the 55 percent and 90
percent prime-detection levels (where subjects say they are
unaware of the prime) shows that there is perception of
meaning.

• Cheesman and Merikle (1984, 1986) theorized that their
data are congruent with the idea that there are two
thresholds.
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The two-threshold theory

• One is an objective threshold (客观阈限), where the level
of discriminative responding is at a chance level of
performance.

• The other is a subjective threshold (主观阈限), where the
level of discriminative responding is above the chance
level, but the observers claim that they cannot detect or
recognize the perceptual information.

• Thus, they are hypothesizing that discriminative response
thresholds require a weaker synchronous event (ei) than do
verbal response thresholds.
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The two-threshold theory

(Kantowitz et al., 2015, p. 212)
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The two-threshold theory

• To test this theory directly, Cheesman and Merikle (1984)
conducted a second experiment in which they varied the
intensity (energy level) of the prime to determine the two
thresholds.

• At the objective threshold, observers detected at a chance
level and were verbally unaware of the words. At the
subjective threshold, observers detected the words 66
percent of the time but claimed to be unable to identify
them.

• The Stroop test was then repeated, and the Stroop effect
was found for primes presented at the subjective threshold
—but not for primes presented at the objective threshold.
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The two-threshold theory

• The two-threshold theory is illustrated in Figure 7.5.
• Between the two thresholds, people make verbal reports

that they are unaware of the primes, but their responses to
stimuli indicate that they are sensitive to meaning.

• Below the objective threshold, awareness cannot be
determined, because the subjects both respond at a chance
level and are verbally unaware.

• According to this way of viewing the masked-prime
Stroop effect, Marcel had determined in his experiments
the subjective threshold, not an objective one.

• The theory derived from the work by Cheesman and
Merikle has some important implications for
understanding the role of verbal reports in perceptual
research.
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The two-threshold theory: First Implication

• In the first place, a coherent way of thinking about the
difference between verbal reports believed to indicate
awareness and other perceptual responses has been
provided.

• For normal subjects, we now have ways of determining
when such discrepancies should occur, and for patients
such as D. B., we now have a sensible way of thinking
about seemingly bizarre behavior.

• The existence of Type 2 Blindsight is seen when very
strong stimuli presented to D. B.’s blind field produced
some feelings of awareness—but not ordinary seeing.

• We can conclude that one consequence of damage to the
visual part of the brain is a marked elevation of the
subjective threshold (as noted later, there are additional
factors, as well).
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The two-threshold theory: Second Implication

• A second implication of the two-threshold theory is that
there is not necessarily anything special about a verbal
report.

• At each threshold level in the research by Cheesman and
Merikle, the verbal report provided little information
beyond that given by forced-choice discriminative
responses.

• This suggests that such indexes of perception are perfectly
adequate, and the premium that people place on the
veracity of and necessity for verbal reports of awareness
may be misplaced.

• In many instances, all that is needed to understand a
perception is an indicator response; statements of
awareness are not essential.

• Lorig (2012) has reviewed research on perception without
awareness in research on smell, and his analysis led to a
two-threshold theory demonstrating how perception
without awareness can be a function of recordable central
nervous system activity. The indicator response does not
require any verbal reports.
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The phenomenological component of perception

Given that perceptual awareness or consciousness is a
subjective state, we propose that the subjective threshold,
or the threshold for claimed awareness, better captures
the phenomenological distinction between conscious and
unconscious perceptual experiences and that the subjective
threshold, therefore, provides a better definition of the
boundary between conscious and unconscious processes
than is provided by the objective threshold.

– Cheesman and Merikle (1986)
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The two-threshold theory

• Cheesman and Merikle have offered an operational
definition of awareness. Simply defining awareness does
not allow us to distinguish conscious from unconscious
processes and to determine the validity of a verbal report.

• At face value, Cheesman and Merikle simply allow each
subject to use his or her own subjective confidence to
establish the awareness threshold. They point out that this
is a serious problem, because subjective confidence cannot
be distinguished from response bias.

• If we have only the subjective threshold as a measure of
the awareness threshold, then we are nearly back where we
started: We have an unverifiable report.

• To solve this problem adequately, we need to use
converging operations, a topic to which we now turn.
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Converging Operations: Perception without
Awareness and Perception with Explicit Awareness



Operationism and Converging Operations

• The distinction between the experiences of perceiving and
responding to stimuli, discussed in the preceding section,
was a major impetus for the idea that a set of two or more
operational definitions is needed to define the
psychological concept of perception.

• In a classic article titled “Operationism and the Concept
of Perception,” Garner, Hake, and Eriksen (1956) showed
that perception was more than just a response.

• This may seem obvious to you after reading the preceding
section, so we must take a step backward in time.
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Operationism and Converging Operations

• Fifty or so years ago, experimental psychology was barely
starting to recover from the throes of a rigidly applied
framework of Watsonian behaviorism.

• Observers made responses that discriminated one stimulus
pattern from another; for many psychologists, such
responses were equivalent to perception.

• We now realize, largely owing to Garner, Hake, and
Eriksen, that such a limited concept of perception arises
from a very literal and incomplete interpretation of
operationism.
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Operationism and Converging Operations

• According to operationism (操作主义), concepts are
defined by the operations used to measure and produce
them.

• If weight were defined as the movement of a meter located
in a small rectangular box on your bathroom floor, then
the response indicated on the scale dial when you stepped
on the scale would define weight.

• If perception were defined as an observer saying one
stimulus looks different from another, then that response
would be perception.
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Operationism and Converging Operations

• Garner and associates pointed out that this was only part
of operationism.

• Equally important was the need for a set of operations to
define each concept.

• They cited the physicist Bridgman (1945) to emphasize
this neglected aspect:
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Operationism and Converging Operations

Operational definitions, in spite of their precision, are
in application without significance unless the situations to
which they are applied are sufficiently developed so that at
least two methods are known of getting to the terminus.
Definition of a phenomenon by the operations which pro-
duced it, taken naked and without further qualification,
has an entirely specious precision, because it is a descrip-
tion of a single isolated event.

– Bridgman (1945)
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Operationism and Converging Operations

• Operationally defining perception as a discrimination
response - that is, a response of A or B - is not enough. At
least two operations are required.

• When only a single operation is used, it is impossible to
distinguish between limitations of the perceptual system
and those of the response system.

• Since perceptual and response systems are to some extent
independent, two or more operations are required to
separate the limitations of each system.
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Operationism and Converging Operations

• Converging operations (汇聚操作) are a set of two or
more operations that eliminate alternate concepts that
might explain a set of experimental results.

• This abstract definition is best understood through several
examples. We start with a discussion of further work
undertaken by Cheesman and Merikle.
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Perception without Awareness

• In the experiments by Cheesman and Merikle (1984), the
phenomenological claims of unawareness to stimuli
occurring below the subjective threshold cannot be
distinguished from a response bias to withhold a verbal
report of awareness.

• To bolster our confidence in the distinction between
perception with awareness and perception without
awareness, a converging operation is needed to show that
perceptual processing under the two levels of awareness is
qualitatively different.

• Otherwise, all we can say about the results is that the
Stroop effect is sometimes accompanied by reports of
awareness of the prime and sometimes not accompanied
by awareness.
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Perception without Awareness

• Later experiments by Cheesman and Merikle (1986)
provided the converging operations by showing that an
independent variable (the frequency with which congruent
prime-color patch trials occurred) had a qualitatively
different effect on unconscious perceptual processing than
it did on conscious perceptual processing.

• In addition to the subjective threshold, another variable
distinguished between aware and unaware perception.
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Perception without Awareness

• Cheesman and Merikle (1986) decided to vary the
frequency with which congruent prime-color patch
combinations occurred.

• Earlier research using different forms of the Stroop test
had shown that the facilitation and inhibition of reaction
time on congruent and incongruent trials (see the no-mask
condition of Figure 7.4) increased with increases in the
frequency of congruent trials (Glaser & Glaser, 1982).

• The congruent trials (the word red and red ink) occurred
twice as often as mismatches between the word and ink
color.

• Observers had a strong tendency to say the color named by
the word, and this anticipation speeded up the response
time on congruent trials.
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Perception without Awareness

• Since this anticipation would lead to an incorrect response
on incongruent trials, reaction time was very slow on trials
having a mismatch between word and color (e.g., the word
yellow and a blue ink color).

• Frequency Effects (频率效应) such as this one represent a
voluntary strategy on the part of the observers (Lowe &
Mitterer, 1982).

• When congruent trials occur with high frequency, the
subjects become biased toward making the most frequent
response, based on their identification of the relative
frequency of various types of trials.
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Perception without Awareness

• This results in facilitation of reaction time on the majority
of trials (the congruent ones) and a disruption of reaction
time on only a small subset of trials (the incongruent
ones).
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Perception without Awareness

• Since the congruent, incongruent, and neutral primes each
occurred on one-third of the trials in their earlier work,
Cheesman and Merikle reasoned that the effects of
increasing the frequency of congruent-prime trials (to
two-thirds of the trials) would depend on whether the
primes were above or below the subjective threshold.

• They argued that if the frequency effect resulted from the
observers’identification of the most frequent type of trial,
then when the primes were presented below the subjective
threshold and could not be consciously identified, the
frequency effect would not occur.

• If the primes were above the subjective threshold and
could be consciously identified, then the frequency effect
would be observed.

97/137



Perception without Awareness
• Since the congruent, incongruent, and neutral primes each

occurred on one-third of the trials in their earlier work,
Cheesman and Merikle reasoned that the effects of
increasing the frequency of congruent-prime trials (to
two-thirds of the trials) would depend on whether the
primes were above or below the subjective threshold.

• They argued that if the frequency effect resulted from the
observers’identification of the most frequent type of trial,
then when the primes were presented below the subjective
threshold and could not be consciously identified, the
frequency effect would not occur.

• If the primes were above the subjective threshold and
could be consciously identified, then the frequency effect
would be observed.

97/137



Perception without Awareness
• Since the congruent, incongruent, and neutral primes each

occurred on one-third of the trials in their earlier work,
Cheesman and Merikle reasoned that the effects of
increasing the frequency of congruent-prime trials (to
two-thirds of the trials) would depend on whether the
primes were above or below the subjective threshold.

• They argued that if the frequency effect resulted from the
observers’identification of the most frequent type of trial,
then when the primes were presented below the subjective
threshold and could not be consciously identified, the
frequency effect would not occur.

• If the primes were above the subjective threshold and
could be consciously identified, then the frequency effect
would be observed.

97/137



Perception without Awareness
• Since the congruent, incongruent, and neutral primes each

occurred on one-third of the trials in their earlier work,
Cheesman and Merikle reasoned that the effects of
increasing the frequency of congruent-prime trials (to
two-thirds of the trials) would depend on whether the
primes were above or below the subjective threshold.

• They argued that if the frequency effect resulted from the
observers’identification of the most frequent type of trial,
then when the primes were presented below the subjective
threshold and could not be consciously identified, the
frequency effect would not occur.

• If the primes were above the subjective threshold and
could be consciously identified, then the frequency effect
would be observed. 97/137



Perception without Awareness

• After showing that congruent primes presented on
two-thirds of the no- mask trials enhanced the Stroop
effect, Cheesman and Merikle then varied the frequency
of congruent-prime trials: They occurred on one-third or
two- thirds of the trials.

• They also had primes either below the subjective threshold
or well above it.
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Perception without Awareness

• The results of this experiment are shown in Figure 7.6. As
in their earlier work (see Figure 7.4), the Stroop effect did
not depend on whether the primes were above or below
the subjective threshold.

• However, the frequency of congruent trials had an effect
only when the primes were above the subjective threshold
and were consciously identified.

• Observers can use strategies only when they are
consciously aware of the stimuli as defined by the
subjective threshold.
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Perception without Awareness

(Kantowitz et al., 2015, p. 216)
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Perception without Awareness

• Thus, converging operations indicate that conscious and
unconscious perceptual processing methods are
qualitatively different, and the phenomenological
distinction between different levels of awareness in
perception is on firm experimental ground.

• These conclusions required two sets of observations: the
determination of different awareness thresholds and
demonstration of the differential effect of congruent trial
frequency across levels of awareness.

• Both sets of observations converge on the adequacy of the
distinction between perception with awareness and
perception without it (Merikle & Cheesman, 1987, report
supporting results).
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Perception without Awareness

• Most experimental psychologists agree that the
phenomenon of perception without awareness rests on
solid ground (Kihlstrom, Barnhardt, & Tataryn, 1992).

• The confidence results partly from the qualitative
differences that independent variables have when people
claim perceptual awareness than when they do not
(Merikle & Reingold, 1992; Merikle, Smilek, &
Eastwood, 2001).

• The converging evidence just described provides one major
example.
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Perception without Awareness

• Confidence in the generality of the idea of perception
without awareness also derives from the wide variety of
experimental circumstances in which unaware effects have
been obtained (Greenwald, 1992; Loftus & Klinger, 1992;
Sergent & Dehaene, 2004).

• Converging operations provide precision in definition, and
the replications of results across tasks point to a general
phenomenon.
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Blindsight Reviewed

• Our analysis of D. B.’s perception is incomplete.
• Converging operations are needed to verify the claim that

he could not see objects in his blind field, despite his
ability to detect and localize them accurately.

• To provide converging operations to show that D. B.’s
perception of objects in his blind field was qualitatively
different from that in his good field, Weiskrantz used a
tactic similar to the one used by Cheesman and Merikle.
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Blindsight Reviewed

• The procedure used by Weiskrantz to provide converging
operations is called double dissociation (双重分离) of
function (Sahraie et al., 2010; Weiskrantz, 1997). In this
procedure, opposite behaviors are elicited by two different
tasks from different areas of functioning.

• Specifically, Weiskrantz wanted to find a set of conditions
under which detection and localization were poorer in the
good field than in the blind one, while at the same time
demonstrating that recognition and identification still
were absent in the blind field and present in the good one.
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Blindsight Reviewed

• If there were opposite perceptual deficits in the two fields
under these conditions, then Weiskrantz could be sure that
the kind of vision in the blind field was qualitatively
different from that in the good field and that the blindness
was not just a poorer version of normal vision.
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Blindsight Reviewed

• Weiskrantz presented an x or a triangle to the periphery of
the good field; for brief and dim presentations, detection
there was poorer than detection in the center portion of
the blind field.

• Despite the poor detection in the good field, D. B. could
still say whether an x or a triangle had been presented on
these trials.

• As was the case in other experiments, accurate detection in
the blind field was accompanied by blindness for the
identification of the stimuli.

• That is, D. B. could tell when the targets were presented to
the blind field, but he could not tell whether they had
been an x or a triangle.
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the blind field, but he could not tell whether they had
been an x or a triangle.

108/137



Blindsight Reviewed
• Weiskrantz presented an x or a triangle to the periphery of

the good field; for brief and dim presentations, detection
there was poorer than detection in the center portion of
the blind field.

• Despite the poor detection in the good field, D. B. could
still say whether an x or a triangle had been presented on
these trials.

• As was the case in other experiments, accurate detection in
the blind field was accompanied by blindness for the
identification of the stimuli.

• That is, D. B. could tell when the targets were presented to
the blind field, but he could not tell whether they had
been an x or a triangle.

108/137



Blindsight Reviewed
• Weiskrantz presented an x or a triangle to the periphery of

the good field; for brief and dim presentations, detection
there was poorer than detection in the center portion of
the blind field.

• Despite the poor detection in the good field, D. B. could
still say whether an x or a triangle had been presented on
these trials.

• As was the case in other experiments, accurate detection in
the blind field was accompanied by blindness for the
identification of the stimuli.

• That is, D. B. could tell when the targets were presented to
the blind field, but he could not tell whether they had
been an x or a triangle.

108/137



Blindsight Reviewed

• From his experiments on D. B., Weiskrantz concluded
that the dissociation is consistent with the idea that there
are two visual systems.

• As mentioned earlier, one is a “what”system that concerns
identification and recognition. The other is a “where”
system that deals with detection and localization.

• In the absence of brain damage, these systems work
together, so that detection is accompanied by recognition
and, in adult humans, verbal awareness.

109/137



Blindsight Reviewed

• From his experiments on D. B., Weiskrantz concluded
that the dissociation is consistent with the idea that there
are two visual systems.

• As mentioned earlier, one is a “what”system that concerns
identification and recognition. The other is a “where”
system that deals with detection and localization.

• In the absence of brain damage, these systems work
together, so that detection is accompanied by recognition
and, in adult humans, verbal awareness.

109/137



Blindsight Reviewed

• From his experiments on D. B., Weiskrantz concluded
that the dissociation is consistent with the idea that there
are two visual systems.

• As mentioned earlier, one is a “what”system that concerns
identification and recognition. The other is a “where”
system that deals with detection and localization.

• In the absence of brain damage, these systems work
together, so that detection is accompanied by recognition
and, in adult humans, verbal awareness.

109/137



Blindsight Reviewed

• From his experiments on D. B., Weiskrantz concluded
that the dissociation is consistent with the idea that there
are two visual systems.

• As mentioned earlier, one is a “what”system that concerns
identification and recognition. The other is a “where”
system that deals with detection and localization.

• In the absence of brain damage, these systems work
together, so that detection is accompanied by recognition
and, in adult humans, verbal awareness.

109/137



Blindsight Reviewed

• Other kinds of research indicate a double dissociation
between the what and where visual systems.

• Physiological research (Cowey, 1995) has demonstrated
dissociations in monkeys when parts of their visual
systems have been surgically altered.

• Lesions in one part of the visual system lead to disordered
recognition of what is there, but localization is intact;
lesions elsewhere in the visual system result in an absence
of spatial capacity, but object recognition is intact.

• Similar sorts of results have been reported in the
neuropsychological literature. Farah (1990) discusses two
different kinds of brain-damaged people.
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Blindsight Reviewed

• With damage to one part of their visual system, people
cannot see or imagine objects, but they can figure out and
imagine where objects are located.

• Conversely, people with damage to other areas of the brain
cannot locate objects and imagine their locations, but
these people can recognize or imagine the objects
themselves.

• So, two additional combinations of results provide further
converging evidence for a visual system composed of two
functional systems.
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Blindsight Reviewed

• The behavioral, physiological, and neuropsychological data
result in an impressive pattern of converging evidence,
which strongly supports Norman’s (2002) theory that
both direct and indirect processes are involved in normal
vision.
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Perception with explicit awareness

• Thus far, we have divided perception in several ways:
direct/indirect, top- down/bottom-up, what/where, and
unaware/aware.

• Recall that in the original blindsight work, D. B.’s reports
of object blindness did not correspond with his ability to
locate an object.

• The focus then and in Merikle’s work was on improving
our understanding of lack of awareness on perception.

• We have yet to analyze the role of converging operations
in supporting the effect of explicit awareness on
perception, which we do here.

• Research clearly reveals the value of converging operations
in bolstering our understanding.
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Perception with explicit awareness

• Most of the work on explicit awareness is by Proffitt and
associates, and Proffitt (2006) provides a review of most of
that research.

• Proffitt’s review outlines his agenda by noting that the
visual processes involved in perceiving the immediate
environment - say, those in observing the degree of slant
of a hill - are immutable except for the conditions of the
spatial layout.

• Explicit awareness, on the other hand, varies with both the
optical array and the emotional and physical costs of
intending to do things in that environment.
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Perception with explicit awareness

• As we discuss later, wearing a heavy backpack while
viewing a hill, as opposed to a light pack, seems to make
the hill appear steeper.

• Thus, Proffitt (2006) argues that “perceiving spatial layout
combines the geometry of the world with behavioral goals
and the costs with achieving those goals”(p. 110).

• Let us examine some of the research that leads to that
conclusion.
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Perception with explicit awareness

• The first series of studies we consider examined the
perception of the steepness of hills (Proffitt, Bhalla,
Gossweiller, & Midgett, 1995).

• Observers made three judgments of hill slant in a
counterbalanced order: a verbal judgment of explicit
awareness in degrees, a visual estimate of explicit
awareness done by moving a semicircle to reveal a
schematic cross section of the hill, and a haptic (touch)
judgment done by moving a board with the palm of the
hand, trying to match the feeling of the board with the
incline of the hill while looking at the hill.

• Proffitt and associates assumed that the haptic condition
was an implicit, visually guided oculomotor task.
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Perception with explicit awareness

• Observers drastically overestimated hill slant when making
the explicit awareness estimates, but they were more
conservative and more accurate with the haptic task.

• Next, they had experienced runners make the three types
of judgments of hill slant two times: just before a
one-hour run and just after the run.

• The runners estimated the slants of two different hills, and
the researchers counterbalanced these hills across the pre-
and postrun conditions for two groups of runners.

• The visually guided haptic judgments were reasonably
accurate and not influenced by running for an hour.
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Perception with explicit awareness

• In general, the runners exaggerated slant in their explicit
awareness judgments, and they made much steeper explicit
judgments after the run than before it. Thus, the effort of
running increased the explicitly estimated grade of hills.
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(Proffitt, 2006)
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Perception with explicit awareness

• In a second series of studies, Bhalla and Proffitt (1999)
examined the physical cost of observers in three different
ways while they made the explicit awareness and visually
guided estimates.

• First, they found that wearing a heavy backpack increased
the explicit estimates of slant but did not influence the
haptic judgments.
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Perception with explicit awareness

• Second, they assessed the fitness of varsity athletes and
general undergraduates by a stress test and then had them
judge the slant of four hills.

• Explicit awareness judgments of slant were negatively
correlated with fitness; that is, they found that the less fit
the participant, the greater the visual and verbal steepness
estimates. Visually guided estimates did not vary with
fitness.
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Perception with explicit awareness

• Third, elderly people made estimates of the slant of hills.
The explicit but not the visually guided judgments varied
positively with age.

• Older people made higher slant estimates. Bhalla and
Proffitt also found that self-reported poor health
influenced the age effect—the poorer the health, the
greater the explicit judgments of slant. Healthiness had no
influence on the visually guided judgments.
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Perception with explicit awareness

• The methodology employed in these studies by Proffitt
and collaborators includes experiments (heavy backpack or
not, before and after a run) and quasi-experiments with
subject variables (age and fitness).

• The experiments alone allow for causal statements, but
they are not as interesting as the effects associated with
subject variables. The latter, of course, do not permit a
causal analysis.

• The package of research is compelling in demonstrating
the conclusion that nonvisual processes can influence the
visual perception of our world.
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Perception with explicit awareness

• Proffitt’s work has led to additional interesting studies
related to athletic performance, showing that batting
average in softball players is positively correlated with the
estimated size of the ball (Witt & Proffitt, 2005), and the
size of a dart-board target is positively correlated with
dart-throwing proficiency (Wesp, Cichello, Gracia, &
Davis, 2004).

• Witt and Sugovic (2010, 2011) developed a
computer-driven ball game to show in eleven experiments
that successful plays in the ball game were accompanied by
a perceived slow down of ball movement and unsuccessful
plays led to a perception of increased speed of the ball.
Apparently, the ability to succeed in an endeavor has an
influence on perception.
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Perception with explicit awareness

• We conclude this section by revisiting the point made by
Proffitt (2006) at the beginning of the section:

• Perceiving the world combines visual analysis with explicit
awareness of the goals and the costs afforded by them.
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Dependent variables

• Subjective Verbal Description
• Tachistoscope (视速仪)
• Reaction time and Subjective confidence
• Verifiability
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Independent variables

• Physical characteristics of stimuli:

– Visual stimuli: size, shape, backgrounds, perspective,
and angle of view;

– Auditory stimuli: Frequency, intensity, waveform,
and complexity;

• Abnormal circumstances

– Animals: Raised in the dark
– Humans: Special goggles, uniform visual field
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Control variables

• Emotional and Motivational Properties:

– Taboo words versus innocent control words
– Hungry people, Out-of-foucs image, and

food-related objects

• Physical properties:

– Stimulus duration, intensity, illumination, contrast,
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Problems

• The Color–Distance Illusion
• Why do warm colors appear to come forward and cool

colors appear to recede?
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Hypothesis

• When pairs of color patches are presented in the same plane, the
warmer color will be judged closer by a person viewing these
stimuli with one eye (monocularly).
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Hypothesis

• When an observer is asked to move an adjustable colored
stimulus so that it appears in the same plane as a fixed colored
stimulus, the observer will set the adjustable stimulus closer if it
is a cool color and the fixed stimulus is a warm color, and vice
versa.
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Hypothesis

• When an observer, using both eyes, is required to estimate the
distance of a single-colored stimulus chip, warm colors will be
judged to be closer than cool colors.
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