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Conscious thoughts are fundamentally private and subjective, 
yet some types of thoughts are easier to compare or evaluate 
than others. For example, an individual’s perceptions of the 
immediate environment can be readily compared across the 
sensory modalities. If information from one modality proves 
somewhat unreliable, perceptual judgments can be dynami-
cally adjusted in favor of sensory information from the more 
reliable modality (Ernst & Banks, 2002). The immediacy of 
perception also allows for people to communicate with others 
to resolve potential ambiguities (Bahrami et al., 2010), such as 
when two referees must confer before deciding whether a foul 
might have occurred.

By contrast, it is much more difficult to assess or to compare 
internally generated experiences, such as those resulting from 
mental imagery. For example, suppose that a participant is 
asked to imagine the appearance of the current president. From 
a third-person perspective, it would be very difficult to deter-
mine the precise details of the participant’s mental image, or 
even to tell whether the participant had truly formed a mental 
image at all. This gap between first- and third-person perspec-
tives has received considerable attention in the domains of psy-
chology, philosophy, and cognitive neuroscience (Crick & 
Koch, 2003; Dennett, 1991; Tong, 2003). The highly subjective 

and volitional nature of imagery may help account for the intri-
guing and controversial aspects of this research area (Kosslyn, 
Ganis, & Thompson, 2001; Pylyshyn, 2003).

However, there is another core problem that exists from the 
first-person perspective of the imaginer. How can the individ-
ual know whether or not his or her mental image is accurate, 
vivid, or detailed, given that the mental image cannot be veri-
fied against an external stimulus or directly compared with the 
subjective experiences of anyone else? For that matter, how 
would a subject ever come to the decision that a mental image 
was inaccurate, as this would imply some type of access to a 
more accurate representation, and if such a representation 
were available, why would a mental image of that more accu-
rate representation not be formed? This problem pertains to 
human metacognition (Flavell, 1979), that is, how do people 
know their own thoughts? There has been growing interest in 
metacognitive judgments of memory and perceptual decision 
making (Fleming, Weil, Nagy, Dolan, & Rees, 2010; Kiani & 
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Abstract

Can people evaluate phenomenal qualities of internally generated experiences, such as whether a mental image is vivid or 
detailed? This question exemplifies a problem of metacognition: How well do people know their own thoughts? In the study 
reported here, participants were instructed to imagine a specific visual pattern and rate its vividness, after which they were 
presented with an ambiguous rivalry display that consisted of the previously imagined pattern plus an orthogonal pattern. On 
individual trials, higher ratings of vividness predicted a greater likelihood that the imagined pattern would appear dominant when 
the participant was subsequently presented with the binocular rivalry display. Off-line self-report questionnaires measuring 
imagery vividness also predicted individual differences in the strength of imagery bias over the entire study. Perceptual bias due 
to mental imagery could not be attributed to demand characteristics, as no bias was observed on catch-trial presentations of 
mock rivalry displays. Our findings provide novel evidence that people have a good metacognitive understanding of their own 
mental imagery and can reliably evaluate the vividness of single episodes of imagination.
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Shadlen, 2009; Song et al., 2011), but little is currently known 
about the metacognition of mental imagery.

Research has provided a growing body of behavioral and 
neuroimaging evidence indicating that imagery can indeed be 
successfully studied from a third-person perspective (Kosslyn  
et al., 2001; Pearson, Clifford, & Tong, 2008; Tartaglia, 
Bamert, Mast, & Herzog, 2009). For example, behavioral 
studies have demonstrated systematic effects of imagery 
manipulations (e.g., mental-rotation time) as well as causal 
influences of imagery content on subsequent perceptual or 
cognitive tasks (Ishai & Sagi, 1995; Pearson et al., 2008; 
Shepard & Metzler, 1971). Recent neuroimaging studies have 
shown that by analyzing activity in visual cortex, it is possible 
to decode which of two visual patterns a person is imagining 
or retaining in working memory (Harrison & Tong, 2009; Ser-
ences, Ester, Vogel, & Awh, 2009; Stokes, Thompson, Cusack, 
& Duncan, 2009). Studies employing transcranial magnetic 
stimulation further show that disruption of visual cortical 
activity can impair imagery-based memory performance 
(Kosslyn et al., 1999).

By contrast, much less is known about whether people can 
form accurate metacognitive judgments about their own men-
tal images. At a general level, people seem to have some 
insight into whether they are reasonably good at forming men-
tal images or not. Since the time of Galton (1880), it has been 
noted that individuals differ in their self-reports of imagery 
ability, and such differences have been found to predict both 
behavioral performance (Kosslyn, Brunn, Cave, & Wallach, 
1984; Mast & Kosslyn, 2002) and brain-activity levels during 
mental-imagery tasks (Amedi, Malach, & Pascual-Leone, 
2005; Baddeley & Andrade, 2000; Cui, Jeter, Yang, Montague, 
& Eagleman, 2007). However, it remains to be determined 
whether people have accurate metacognitive knowledge at a 
fine-grained scale, regarding specific instances of imagery. 
For example, can subjects readily determine how vivid their 
mental images are on a particular occasion? Might repeated 
attempts to form a particular visual image lead to varying 
degrees of success with each try?

To address whether people have accurate metacognition of 
specific instances of imagery, researchers must be able to mea-
sure the effects of imagery on a trial-by-trial basis. In a previ-
ous study, we demonstrated that sustained imagery can bias 
the perception of an ambiguous display presented several sec-
onds afterward, with reliable bias effects occurring on a con-
siderable proportion of individual trials (Pearson et al., 2008). 
This study capitalized on a visual phenomenon called binocu-
lar rivalry: When two different patterns are presented one to 
each eye, one pattern reaches awareness while the other is sup-
pressed. We found that longer periods of imagery led to stron-
ger bias effects, and these effects were highly specific to the 
orientation and location of the imagined pattern. Catch-trial 
presentations of mock rivalry displays revealed no such bias, 
ruling out the possibility of demand characteristics (Pylyshyn, 
2003). Thus, our previous study provided compelling evidence 
that imagery can have a pronounced and visually specific 

impact on subsequent perception and likely depends on pro-
cessing in early cortical visual areas (Slotnick, 2008).

The goal of the current study was to investigate whether sub-
jects might have accurate metacognitive knowledge of their 
imagery performance. This was assessed in two ways. First, we 
obtained subjective ratings of visual-imagery ability using an 
off-line questionnaire (the revised version of the Vividness of 
Visual Imagery Questionnaire, or VVIQ2; Marks, 1973, 1995). 
These off-line ratings allowed us to test whether individual dif-
ferences in self-reported imagery vividness might predict the 
extent to which an individual’s mental imagery could influence 
the subsequent perception of rivalry displays. Second, we 
obtained on-line ratings of imagery vividness during the experi-
ment itself. These data allowed us to test whether these on-line 
ratings of vividness were predictive of the impact of imagery on 
a trial-by-trial basis. We further compared the facilitatory effects 
of imagining an oriented grating on subsequent perception of 
rivalry displays with the effects of attending to one of two over-
lapping gratings on subsequent perception of rivalry displays. 
This comparison allowed us to examine perceptual-bias effects 
resulting from mental imagery and visual attention. In both the 
imagery and attention conditions, mock rivalry catch trials were 
included to control for potential demand characteristics and 
decisional bias. The results of this study provide compelling new 
evidence that subjects have a good metacognitive understanding 
of their mental imagery and can evaluate the vividness of this 
imagery in a reliable manner from one moment to the next.

Method
Participants

Participants were 20 undergraduate students from Vanderbilt 
University. All participants had normal or corrected-to-nor-
mal vision, and all provided written informed consent. The 
Vanderbilt University institutional review board approved the 
study. The students were reimbursed for their time with course 
credit.

Materials
Participants completed the VVIQ2 (Marks, 1973, 1995) using 
paper and pencil. The VVIQ2 asks respondents to imagine 
real-world objects and rate their vividness on a scale from 1 to 
5, with higher ratings indicating greater vividness (Marks, 
1995). Visual stimuli for the two rivalry conditions were gen-
erated using MATLAB (The MathWorks, Natick, MA) and the 
Psychophysics Toolbox (Brainard, 1997; Pelli, 1997) and were 
presented on a Sony monitor (resolution of 1024 × 768 pixels; 
85-Hz refresh rate). The experiment took place in a darkened 
room, as previous work has shown that light signals can inter-
fere with imagery generation and storage (Pearson et al., 2008; 
Sherwood & Pearson, 2010).

A mirror stereoscope was used to present a different pattern 
to each eye. A bull’s-eye fixation point (diameter = 0.8°) was 

 at Maastricht University on November 7, 2011pss.sagepub.comDownloaded from 

http://pss.sagepub.com/


The Metacognition of  Visual Imagery	 3

placed in the center of each display to aid binocular conver-
gence. The rivalry stimuli consisted of a green vertical grating 
and a red horizontal grating, both presented inside of an annu-
lus surrounding the central fixation point (see Fig. 1a). The 
circular gratings had a Gaussian-shaped luminance profile 
(maximum luminance = 11 cd/m2) that faded to black at the 
stimulus edge (Gaussian σ = 5°), and the sine-wave grating 
pattern (spatial frequency = 1 cycle/°) had an internal contrast 
of approximately 70% based on local luminance levels. The 
spatial phase of each grating was randomized on each presen-
tation. Commission Internationale de l’Eclairage color values 
of the stimuli were as follows—green: x = 0.293, y = 0.572; 
red: x = 0.602, y = 0.353. In the feature-based attention condi-
tion, a plaid stimulus was constructed by physically combin-
ing the green vertical grating and red horizontal grating into a 
single image, which was presented to both eyes simultane-
ously. The luminance of each color component in the plaid 

stimulus was set to 40% of the luminance of the original 
rivalry gratings, as in previous work (Pearson et al., 2008).

On catch trials, observers were presented with mock rivalry 
displays that consisted of the same image presented to both 
eyes (to avoid binocular rivalry and interocular competition). 
This experimental design allowed us to test for demand char-
acteristics and decisional bias. We used two types of mock 
rivalry stimuli; one stimulus consisted of a physical blend of 
the two rivalry patterns to form a plaid-like stimulus. The 
other mock rivalry stimulus consisted of a piecemeal stimulus 
containing about half of one grating and half of the other, with 
a jagged border to separate the two halves. The shape of this 
jagged border was varied randomly from trial to trial within 2° 
of spatial distance.

To minimize potential effects of eye dominance, we used 
perceptual methods to match the relative strength of the rivalry 
gratings before the start of the experiment. This procedure 
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Fig. 1.  Sample trial sequence and results from the imagery and attention conditions. In the two conditions (a), 
participants were presented with a 1-s letter cue (“G” or “R”). In the imagery condition, this cue indicated 
whether participants should form a mental image of a green vertical grating or a red horizontal grating during the 
subsequent 9-s period; in the attention condition, this cue indicated whether they should focus their attention on 
the green vertical component or the red horizontal component of a plaid stimulus shown during the subsequent 
9-s period. Participants were then cued either to report the vividness of the imagined item and the degree of 
effort exerted in imagining it (imagery condition) or to report the perceptual strength of the attended item and 
the degree of effort exerted to perceive it (attention condition). Next, either a binocular rivalry or a mock rivalry 
display was presented for 500 ms, and subjects reported whether the red horizontal grating or the green vertical 
grating was perceptually dominant. For the imagery condition (b), the mean percentage of responses biased in 
favor of the imagined grating pattern is shown as a function of binned vividness and effort ratings (1= lowest, 4 = 
highest). For the attention condition (c), the mean percentage of responses biased in favor of the attended grating 
pattern is shown as a function of binned strength and effort ratings (1= lowest, 4 = highest). Error bars show 
standard errors of the mean.
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involved adjusting the relative contrast of the two gratings to 
determine the point at which perceptual competition was most 
balanced and, therefore, most liable to disruption. These meth-
ods were the same as those used in our previous research 
(Pearson et al., 2008).

Procedure
After first completing the VVIQ2 (Marks, 1973, 1995), sub-
jects were seated in a darkened testing room for the behavioral 
experiment. In the experiment, subjects used a chin rest to 
view all displays at a distance of 57 cm from a monitor. 
Observers were instructed to maintain fixation on the central 
bull’s-eye throughout each block of trials while viewing stim-
uli through the mirror stereoscope.

In the imagery condition, a central cue (“G” or “R”) was 
presented at the beginning of each trial to indicate whether 
subjects should form a mental image of a green vertical grat-
ing or a red horizontal grating, respectively (see Fig. 1a). This 
was followed by a 9-s imagery period, during which partici-
pants were instructed to imagine the appropriate grating. After 
the completion of the imagery period, participants were first 
cued to report the vividness of their imagery on that trial by 
pressing one of four keys (1 = almost no imagery, 2 = some 
weak imagery, 3 = moderate imagery, 4 = strong imagery 
almost like perception). Following the vividness rating, sub-
jects were cued to report their subjective impression of the 
effort they expended to form their mental image, again on a 
scale from 1 to 4 (1 = almost no effort, 2 = some effort,  
3 = moderate effort, 4 = tried very hard to form a mental 
image). Subjects were cued with the words “vividness” and 
“effort,” which were presented at the fixation point and accom-
panied by an audible beep.

Next, observers were presented with either the binocular 
rivalry display (75% of all trials) or a mock rivalry display 
(25% of all trials) for 500 ms. On binocular rivalry trials, the 
green vertical grating was shown to the left eye and the red 
horizontal grating was shown to the right eye.

Participants pressed one of three assigned buttons on a key-
board to indicate whether they primarily saw the green vertical 
grating, the red horizontal grating, or an approximately equal 
mixture of the two as a result of binocular combination or 
piecemeal rivalry. To minimize potential response conflict, we 
assigned different sets of keys for mental-imagery ratings and 
for reports of the rivalry stimuli: Subjects used their left hand 
to report subjective ratings and their right hand to indicate 
their dominant perception.

In our previous study, we showed that local feature-based 
attention can also bias perception of rival stimuli (Pearson  
et al., 2008). Therefore, in the study reported here, we admin-
istered attention trials to assess the impact of feature-based 
attention on subsequent perception; these trials were adminis-
tered in separate experimental blocks performed in the same 

session as the imagery trials. In attention trials, participants 
were cued to focus their attention on either the green vertical 
component or the red horizontal component of a compound 
plaid stimulus, which was presented throughout a 9-s interval 
(see Fig. 1a). Participants were then required to provide sub-
jective ratings of the vividness or relative strength of the 
attended grating component, as well as the effort exerted in 
this task.

Subjects performed two blocks of the imagery condition 
and two blocks of the attention condition in pseudorandom-
ized order, with 40 trials performed in each block. Ten catch 
trials occurred at random within each block. Subjects were 
encouraged to rest between experimental blocks.

Results
On-line ratings of imagery vividness

We hypothesized that if subjects had good metacognitive 
knowledge of their own mental imagery, then their vividness 
ratings in the imagery condition (see Procedure) should be 
highly predictive of the efficacy of that imagery at biasing per-
ception of actual rival stimuli. By contrast, we anticipated that 
ratings of effort should be a poorer predictor of genuine per-
ceptual bias, because attempts to exert greater effort do not 
always seem to result in highly effective imagery.

Figure 1b shows the percentage of trials in the imagery 
condition in which perception of the binocular rivalry display 
was biased in favor of the imagined grating pattern; results 
are binned according to the four levels of rated vividness and 
the four levels of rated effort. A within-subjects analysis of 
variance yielded a main effect of vividness; on trials in which 
participants reported greater vividness, they were more likely 
to see the imagined pattern during the subsequent rivalry dis-
play, F(3, 48) = 10.67 p < .001, η2 = .4. For these vividness 
ratings, there was a clear linear trend, F(1, 16) = 28.59 p < 
.001, η2 = .64, suggesting that the degree of vividness might 
be associated with the subsequent perceptual effect. (Note 
that data from 3 participants were excluded from the trial-by-
trial analysis, as they did not use the full spectrum of vivid-
ness and effort ratings of 1 to 4. All remaining participants 
used the entire range of ratings, which was required for per-
forming a within-subjects analysis of the data, sorted by rat-
ing level.)

Unlike their ratings of imagery vividness, participants’ rat-
ings of effort when performing the imagery task failed to pre-
dict their degree of perceptual bias, F(3, 48) = 0.7, p = .5, η2 = 
.04. We observed a statistically reliable effect of rating type 
(vividness vs. effort), indicating that vividness ratings were 
more predictive than effort ratings, F(1, 16) = 9.97, p = .006, 
η2 = .384. The mean correlation between vividness and effort 
ratings across all imagery trials for each individual was quite 
low (r = .19, p = .077), indicating that these two subjective 
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measures are quite distinct. This pattern of results is interest-
ing because it suggests that the functional effects of mental 
imagery on actual perception are not well predicted by the 
self-reports of effort but instead are closely related to subjec-
tive impressions of vividness.

In a separate condition, we assessed the impact of feature-
based attention on subsequent perception by having participants 
attend to the green vertical component or red horizontal compo-
nent of a compound plaid stimulus presented on the screen.  
Figure 1c shows the extent of perceptual bias in the attention 
condition; results are binned according to the four rating levels 
for strength and effort. Higher ratings of the strength of the 
attended grating were predictive of a greater bias in perception 
in favor of the attended grating, F(3, 48) = 5.1, p = .004, η2 = 
.241. However, this result was driven by the significant differ-
ence between ratings of 1 and 2 for strength, t(16) = 3.43, p = 
.003, as there were no other significant differences between rat-
ings 2, 3, or 4 (p ≥ .65 for paired t tests). The attention data also 
showed a significant linear trend, F(1, 16) = 7.8, p = .013, η2 = 
.329. By comparison, the likelihood of perceptual bias did not 
vary reliably as a function of the degree of effort in this task, 
F(3, 48) = 0.78, p = .51, η2 = .038.

Catch trials
We determined whether observers showed response bias in 
favor of the imagined pattern on catch trials, in which a mock 
rivalry display was presented. The mock rivalry displays con-
sisted of physical combinations of the two rivalry patterns, 
with the same image shown to both eyes to preclude binocular 
rivalry. If demand characteristics or decisional bias were 
responsible for the bias effects observed during rivalry trials, 
then one would expect to find the same degree of response bias 
on catch trials. It is worth noting that the participants were 
naive to binocular displays, and none reported noticing any-
thing unusual about the way the stimulus looked on some trials 
relative to other trials. Even if subjects did notice something 
different about the appearance of the mock displays, this con-
trol still provides a valid measure of decisional bias, as the 
stimuli contained balanced portions of the two grating 
components.

Figure 2 shows individual data for all 20 subjects, indicat-
ing the percentage of catch trials in which the participant’s 
response was biased in favor of the imagined grating. In this 
analysis, the veridical response “mixed” was coded as 50%, a 
report that matched the cued imagined grating was coded as 
100%, and a report opposite to the imagined pattern was coded 
as 0%. Averaged across all subjects, the mean percentage of 
bias was 50.2%, which is negligible. This finding suggests that 
the introspective data reported here are related to imagery’s 
effect on perception. If demand characteristics or decisional 
bias were responsible for the bias effects observed during 
rivalry, one would expect to find the same degree of response 
bias on catch trials.

Off-line ratings of imagery vividness
We investigated whether a subject’s score on the VVIQ2 
would relate on average to the degree that imagery biased sub-
sequent perception of rivalry. As Figure 3 shows, there was a 
statistically significant positive correlation between question-
naire scores and individual measures of imagery bias, r(18) = 
.73, p < .001. In other words, individual participants who 
reported having generally more vivid mental imagery on the 
questionnaire also showed an overall stronger influence of 
imagery on the subsequent perception of rivalry stimuli. The 
reliable relationship found between these two very different 
measures (one perceptual, one a questionnaire) provides evi-
dence to suggest that both measures could serve as useful indi-
ces to assess individual differences in imagery vividness.
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Fig. 2.  Mean percentage of catch trials in which the participant’s response to 
the rivalry display was biased in favor of the imagined grating. Each bar shows 
the results of a single participant. A score of 50% indicates a lack of bias.
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Fig. 3.  Relationship between individual questionnaire scores for imagery 
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This scatter plot (with best-fitting regression lines) shows perceptual bias in 
favor of the imagined or attended grating (i.e., percentage of trials in which 
that grating was reported as dominant in the rivalry display) as a function of 
score on the revised version of the Vividness of Visual Imagery Questionnaire 
(VVIQ2; Marks, 1973, 1995). The correlation between bias and VVIQ2 score 
is shown for each condition.
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Visual attention can strongly influence the perception of 
briefly presented rivalry displays (Chong & Blake, 2006; 
Mitchell, Stoner, & Reynolds, 2004; Pearson et al., 2008). 
Hence, we wondered whether the effect of visual attention on 
subsequent rivalry perception would also correlate with indi-
vidual scores on the VVIQ2. As Figure 3 shows, there was 
some correlation between the bias effects due to visual atten-
tion and VVIQ2 scores, r(18) = .48, p = .03, although it is less 
than the correlation between the imagery task and VVIQ2 
scores, r(18) = .73, p < .001. It is important to note that these 
two r values are significantly different from each other, t(17) = 
2.13; p < .05 (Williams t test between nonindependent r val-
ues), indicating that VVIQ2 scores provided a better predic-
tion of imagery bias than of attentional bias in this study. 
Although self-reported vivid imagers may exhibit an advan-
tage in their attentional abilities, the difference in correlation 
strength found here adds to the evidence that visual attention 
and imagery rely on somewhat separable mechanisms  
(Pearson et al., 2008). Despite the fact that individual differ-
ences in imagery and attentional bias were highly correlated, 
r(18) = .78, p < .01, we found that VVIQ2 scores still provided 
a better prediction of imagery bias than of attentional bias.

Discussion
In the study reported here, we demonstrated that the vividness of 
mental imagery can predict the perceptual consequences of that 
imagery. When an image in the mind’s eye was judged as more 
clear and vivid, it had a reliably greater impact on subsequent 
perception. Metacognitive judgments not only predicted trial-by-
trial variations in the impact of imagery on perception, but off-
line subjective reports on the VVIQ2 also predicted individual 
differences in the strength of imagery bias. Together, these results 
indicate that participants not only had good metacognitive knowl-
edge of their overall imagery ability, but that they could also eval-
uate the vividness of individual episodes of imagery.

Why might such metacognitive knowledge be important 
and useful, and how might accurate metacognitive evaluations 
be achieved? How would an individual determine whether or 
not a mental image is vivid or detailed, given that the mental 
image cannot be verified against an external stimulus? One 
proposal is that mental imagery involves the top-down activa-
tion of perceptual representations in visual cortex, based on 
information stored in short- or long-term memory (Kosslyn, 
Thompson, & Ganis, 2006). These activated perceptual repre-
sentations can, in turn, be compared with the representations 
stored in memory, thereby allowing for on-line adjustments of 
imagery (cf. Baddeley & Andrade, 2000). Evaluations of the 
vividness of imagery could reflect the extent to which percep-
tual representations are activated in visual cortex. Consistent 
with this notion, recent neuroimaging results have shown that 
individual differences in subjective ratings of imagery vivid-
ness are predictive of individual activation levels in visual cor-
tex during imagery (Amedi et al., 2005; Cui et al., 2007). 
Though not currently known, it would be interesting for future 

studies to investigate whether activity levels in visual cortex 
also predict trial-by-trial variations in imagery vividness.

Unlike judgments of vividness, assessments of the accu-
racy of a mental image would require a comparison between 
memory and the generated image. A higher-level memory rep-
resentation of a visual object could be used to generate top-
down activation of perceptual representations, and the 
resulting activity patterns could, in turn, be compared with the 
high-level representations of the target object stored in short- 
or long-term memory (Baddeley & Andrade, 2000). With this 
feedback loop, discrepancies between the high-level memory 
representation of an object and the reactivated perceptual rep-
resentations might be assessed, allowing for on-line adjust-
ments of the imagery representation as needed.

This supposition of the presumed relationship between 
mental imagery and memory, though tentative, is consistent 
with reported interactions between memory performance and 
imagery performance in many studies (Baddeley & Andrade, 
2000; Heuer et al., 1986; Reisberg & Leak, 1987), but not in 
all studies (Lorenz & Neisser, 1985). This relationship also 
appears to be consistent with recent results demonstrating that 
activity in primary visual cortex contains item-specific infor-
mation about objects held in working memory (Harrison & 
Tong, 2009; Serences et al., 2009). This raises an intriguing 
question: What would happen if an individual’s imagery were 
highly vivid and lifelike? Might such imagined experiences 
contribute to the original memory store just like an actual 
experience? If this interactive system spanning memory and 
imagery allows for bidirectional influences, then not only 
would memory affect imagery ability, but also imagery could 
in turn alter stored memories. Studies of false memory have 
found that imagined experiences can be confused with real 
experiences (Gonsalves & Paller, 2000; Loftus, 2003), with 
repeated acts of imagery leading to increased likelihood of 
confusion with reality (Goff & Roediger, 1998). Such findings 
can also be considered examples of impaired metacognitive 
judgments for source memory, which should be distinguished 
from the reliable metacognitive knowledge we found for intro-
spective judgments of imagery vividness.

Our study also addresses a controversy regarding whether 
the subjective experience of imagery is relevant or epiphe-
nomenal to cognitive performance. It has been argued that the 
phenomenal experience of imagery might be epiphenomenal 
to a participant’s ability to perform tasks such as mental rota-
tion, image scanning, or answering a question, such as whether 
a German Shepherd’s ears are pointed (Pylyshyn, 2003). How-
ever, in the study reported here, we found that subjective rat-
ings of imagery vividness were highly predictive of the impact 
of imagery on conscious perception. Our study ruled out 
potential concerns of demand characteristics (cf. Pylyshyn, 
2003), as the imagery task failed to bias participants’ judg-
ments of mock rivalry displays. Our results contradict asser-
tions of epiphenomenality; by considering the participant’s 
phenomenological state during imagery, we can better predict 
the subsequent impact on perception.
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Might introspection into the nature of mental imagery help 
us to better understand the complex processes that underlie 
sensory awareness? These processes are typically hidden from 
introspective understanding. For example, if we look around a 
room, we may have the impression of becoming immediately 
aware of the room and its contents, such as the landscape of 
colors, shapes, and textures formed by many familiar objects. 
This perceptual analysis seems so effortless and automatic, 
despite the fact that a multiplicity of hidden brain processes is 
likely involved. Unlike perception, mental imagery involves 
more voluntary, effortful processes that seem to allow for 
greater introspection. Nonetheless, there is growing evidence 
indicating that imagery and perception involve many common 
processes and neural circuits. Thus, the study of imagery could 
provide a back door into the normally hidden introspective 
realm of sensory perception.
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