
Cognitive Penetration 
A recent wave of theoretical and review papers argues  
that perceptual experience is cognitively penetrable. 

For example, consider the images below. The depicted 
faces are equiluminant, yet the white face seems lighter 
than the black face (Levin & Banaji, 2006). Defenders of 
cognitive penetration explain this illusion by appeal to our 
beliefs about the relation between race and color.  
 

 

 

Yet the proposed best evidence for cognitive penetration 
does not seem to withstand proper empirical scrutiny. 

For example, consider blurred versions of the above 
images that obscure race information for most observers. 
The originally white face on the right is still perceived as 
lighter (Firestone & Scholl, in press). This suggests that 
the source of the effect is more plausibly perceptual. 

 

 

 

Of course, not all candidates of cognitive penetration can 
be explained away by intraperceptual mechanisms.  

But where the source is cognitive, the effects are typically 
artifacts of demand compliance or response biases.  

So, perhaps the evidence proposed so far is not the best 
after all? I propose but ultimately resist a prima facie much 
better candidate: hypnotic hallucination. 

Hypnotic Hallucination: A Best Case for Cognitive Penetration? 
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HYPNOSIS AND COLOR PERCEPTION

of the perceived unpleasantness of a stimulus is associ-
ated with significant changes in pain-evoked activity
within the anterior cingulate but not in the somatosensory
cortex (18). In addition, Szechtman et al. (19) measured re-
gional cerebral blood flow (rCBF) by means of PET while
highly hypnotizable subjects were hypnotized and asked
to produce vivid auditory hallucinations. Subjects who
could produce the hallucinations (eight of the 14 tested)
had increased rCBF in the right anterior cingulate gyrus,
and the externality and clarity of the hallucinations were
highly correlated with blood flow in this region. By con-
trast, those who could not hallucinate had activation in
the auditory association cortex (Brodmann’s area 22) but
not in the anterior cingulate. Moreover, during the actual
hearing of sounds, the hallucinators showed greater acti-
vation in the temporal lobe auditory regions than did
those who could not hallucinate, which may suggest that
hallucinatory abilities can also be mobilized to amplify or-
dinary perception. However, because all of the subjects in

this important study were formally hypnotized, it is more
informative about the neurophysiology of hallucination
than about the effects of being hypnotized per se.

Earlier research on hypnotic hallucination and color vi-
sion did not resolve this debate because it confirmed the
subjective but not the objective reality of perceptual dis-
tortion by examining behavioral consequences, such as
Stroop task performance (20), the ability to discriminate
color (21), and the effect of a hypnotically induced color
filter on detecting faint visual targets (22). These studies
concluded that further understanding must come from
more direct examination of brain processes underlying
hypnotic perceptual alteration (21).

In the present study we used PET to examine the neural
basis of hypnosis because PET is silent and affords good
localization within the brain. We asked eight highly hyp-
notizable subjects to view color patterns and the same
patterns drained of hue. Subjects either were to see the
patterns as they appeared or to add color to the gray-scale
pattern or to drain it from the color pattern. Half of the
time the subjects were hypnotized, and half of the time
they were not. We examined color perception because
brain areas sensitive to hue have been isolated (e.g., refer-
ences 23–25), and we reasoned that no amount of periph-
eral activity or acting could induce activation in those ar-
eas when subjects were told to see color although no color
was in fact present.

Method

Eight subjects (six women and two men) participated as paid
volunteers recruited through advertisements posted at Harvard
University. The research was approved by the Harvard University
Faculty of Arts and Sciences Committee on the Use of Human
Subjects and by the Massachusetts General Hospital Human Re-
search Committee. Subjects had a mean age of 24 years (range=
20–35). Scores on the Hypnotic Induction Profile (4) and the Stan-
ford Hypnotic Susceptibility Scale: Form C (26) were obtained
from a total of 125 subjects. Possible scores on the Hypnotic In-
duction Profile ranged from 0 to 10, and scores on the Standard
Hypnotic Susceptibility Scale ranged from 0 to 12. The subjects
included in the study scored 9–10 on the Hypnotic Induction Pro-
file (mean score=9.1) and 10–11 on the Standard Hypnotic Sus-
ceptibility Scale (mean score=10.5). Subjects were not only pre-
screened with the hypnotizability scales but also evaluated and
selected on the basis of their performance of the task. Subjects
were shown both the color and gray-scale stimuli during the
screening session, and after hypnotic induction, they were asked
to drain the color from the color stimulus, add color to the gray-
scale one, and report whether they could do so. All subjects in-
cluded in the study reported being able to alter the stimuli during
the screening session. Eight other subjects selected for being ex-
tremely low in hypnotizability were also scanned but were unable
to perform the visual hallucination task, and their blood flow re-
sults were inconsistent. After complete description of the study to
the subjects, written informed consent was obtained, and sub-
jects were positioned in the PET scanner.

PET Procedures

Briefly, subjects were aligned relative to the canthomeatal line
and fitted with a thermoplastic face mask, a set of nasal cannulae,

FIGURE 1. Stimuli Used in a Study of Color Perception in
Eight Highly Hypnotizable Subjectsa

a Subjects were asked to see these stimuli as they actually appeared
or to see the color one as if it were only in shades of gray and to see
the gray-scale one as if it were in color. The gray-scale version of the
figure was produced to have comparable saturation and intensity
as the color figure but with no variation in hue. The color and gray-
scale stimuli, as reproduced in print, will vary slightly from the orig-
inal ones viewed by study participants on a computer monitor.
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Hypnotic Hallucination 
In hypnosis, when given suggestions to perceive the 
world in a certain way, some people apparently undergo 
relevant perceptual hallucinations.  

For example, see the Mondrian-like images below. Some 
people seem able to perceive the multicolor image as if 
grayscale and the grayscale image as if multicolored 
(Kosslyn et al., 2000).   
 

 

 

Skeptical Accounts 
Traditional skeptics doubt that the effect is genuine. In 
their view, hypnotic hallucination can be explained (away) 
by role play, demand compliance, and attention.  

But, in addition to first-person reports, there is also lots of 
experimental and clinical evidence that hypnotic 
subjects undergo genuine (neuro)psychological changes. 

For example, hypnotic analgesia is not only more 
effective than attention diversion, but it is occasionally the 
only (!) anesthetic used in major surgery or extensive 
dental work. Is it plausible that subjects are merely role 
playing or complying with demands in such situations? 

Credulous Accounts 
Based on such considerations, the general consensus is: 

  “conscious color experience . . . can be modulated, at    
   least in some individuals, by top-down factors such as 
   hypnotic suggestions.”  (Koivisto et al., 2013)  

Yet hypnosis does not eliminate the perceptual processing 
of the actual sensory stimuli. 

In fact, using certain techniques, many subjects in hypnotic 
analgesia can even provide “automatic reports” of the 
location, duration, intensity, and quality of pain stimuli.  

A common explanation of such phenomena is that a 
“hidden observer” part of the mind can still unconsciously 
access and report on the actual sensory state of affairs.  

But many subjects recall their hidden observer experiences 
as conscious experiences.  

So, perhaps hidden observer scenarios essentially involve 
switching between normal and hypnotized experiences? 

Probably not, as subjects tend to recall hidden observer 
experiences as simultaneous with hypnotic experiences. 

Bayne (2007) thinks that the only remaining alternative is a 
dissociation of consciousness. I disagree (see below). 

Mixed Accounts 
Hypnotic subjects may just be deluded about the current 
state of affairs, including their very perceptual experiences.  

Granted, some subjects are introspectively aware of the 
nonveridical or inaccurate nature of their experiences.  

So, perhaps some cases are better explained by a  
dissociation between perception and emotive feelings? 

This meshes with findings that hypnotic analgesia only 
influences the affective-motivational component of pain.   

Perhaps still further cases may be explained by “aliefs”?  

In either case, COGNITIVE PENETRATION DOES NOT FOLLOW! 

David Bitter       


