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How did you become interested in the topic of dreaming?

I first became interested in dreaming as an undergraduate. Thomas Metzinger was
teaching a series of lectures and seminars in philosophy of mind. A lot of it went
right over my head, but what I did understand blew my mind, and I was hooked. For
the seminar, each of us had to pick one week’s readings to present to the class. When
Thomas introduced the topic of dreaming, he asked if any of us had ever had a lucid
dream—that is, if any of us had ever noticed while dreaming that we were now
dreaming. I had had some nightmares in which I was vaguely aware that this wasn’t
really happening, that this was just a dream. And even though I had never really
given much thought to dreaming, something about that question piqued my interest,
so I put up my hand for the topic.
And then I started reading. The reading I had to present was Owen Flanagan’s
article on dreams as the spandrels of sleep (Flanagan, 1995). It was very empirically
based, so I then started reading Hobson’s Dreaming Brain, which is still one of my
favorite books on dreaming (Hobson, 1988) and the 2000 BBS collection on
dreaming, which had target articles by Allan Hobson, Antti Revonsuo, Tore
Nielsen, and Mark Solms (Brain and Behavioral Sciences, vol. 23, issue 6, 2000). This
ended up being way too much to fit into a presentation—but it eventually led to a
term paper, and then to my MA and PhD theses, which I then turned into a book.
There was always so much more to learn about dreaming, so much more to read and
write and investigate that I never felt I had finished with the topic.
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Now I am beginning to look beyond dreaming to think more about how
dreaming connects to waking mind wandering, but also to experience in dreamless
sleep, sleep disorders, and states of consciousness more generally. But essentially,
these are just new ways of thinking about the same basic problem. What fascinates
me about dreaming is that it is perhaps the clearest example of an utterly private
and elusive conscious state in which conscious cognitive processes have become
largely detached from outward behavior, ongoing tasks, and the environment.
Dreams are so private that we can’t even remember our own dreams most of the
time—each night’s dreams are elusive even to ourselves, slipping out of our conscious
memories as we wake up every morning. That elusiveness puzzles me on a theoretical
level, but it also gives the topic an air of mystery similar to uncharted territories that
keeps me coming back to it. I think a similar elusiveness characterizes waking mind
wandering and daydreaming. Again, the extent of mind wandering is surprising
exactly because for the most part, it happens in the background, around the edges
of awareness and retrospective recall (Smallwood & Schooler, 2015). There is a lot of
uncharted territory in our waking mental lives as well.

“

Dreaming is the clearest example of an
utterly private and elusive conscious state in
which conscious cognitive processes are
largely detached from outward behavior.

”

Another factor that has kept me interested in dreaming is how theoretical
problems intersect with personal experience. For me, an interest in the philosophy
and science of dreaming came first, and only later and after a lot of reading did I
become more interested in my own dreams—in keeping a dream diary, trying
(unfortunately without much success) to induce lucid dreams, and so on. I have kept
this personal interest in my own dreams largely separate from my theoretical work,
but it has made me more aware of the ubiquity and importance of dreams and sleep
in our everyday lives. As elusive and mysterious as dreams are, the fact that we all
dream every night and that virtually everyone has some dream story or other to tell
makes the topic more tangible than, say, some purely metaphysical problem about
the relationship between mind and body. This first-person familiarity then draws
people into the more philosophical questions as well—for example almost everyone
has an opinion as to whether they dream in color or in black-and-white, and as Eric
Schwitzgebel has shown, the fact that these opinions change over time leads directly
to the skeptical question of how well we know our own dreams, but also conscious
experience more generally (Schwitzgebel, 2002, 2011).

ALIUS Bulletin n°1 (2017)

aliusresearch.org/bulletin

J. Windt – Relocating Dreams on the Conceptual Map

55

There was one other crucial factor—and this one had more to do with
mentoring and research environment than with dreaming. Thomas Metzinger had a
group, called the MIND Group (fias.uni-frankfurt.de/mindgroup), for advanced
undergraduate and graduate students interested in philosophy of mind, psychology,
and cognitive neuroscience. The group met twice a year for conferences with invited
international speakers in Frankfurt, and aside from the public lectures, the meetings
were by invitation only. Just after I finished my MA thesis, Thomas organized a
meeting with Olaf Blanke, Allan Hobson, and Antti Revonsuo—all leaders in the
fields of OBE (out-of-body experience) and dream research. Thomas encouraged me
to present my thesis at the meeting, and I was both thrilled and terrified—looking
back, it seems I was a nervous wreck for weeks. But the presentation ended up being
fine, and afterwards I got to have these long conversations over dinner with my
intellectual heroes. And that just fascinated me—that this was actually a
conversation I could be part of, and that once I got beyond the nervousness, I could
take a peek at Allan’s dream diary or joke with Antti about dream bizarreness. This
very much felt like a live area of research, and the people working in it were not just
brilliant and genuinely passionate about their work, but also extremely friendly, laid
back, and open enough to play around with different ideas with us students. For the
first time, I had the feeling that this was a research area I could contribute to—that
I could maybe go from being a student to doing actual research.
Part of this experience had, I think, to do with the intellectual atmosphere that
characterizes dream research. Dream research, including the philosophy of
dreaming, was a marginalized topic for a long time, and the group of people involved
in it is still quite small. In addition, the air of fringyness that surrounds the topic
ensures that most people working in this area are just genuinely interested—you
wouldn’t pursue this line of research for reasons of prestige. (Especially for
laboratory research, it’s also too draining—nights spent in the sleep lab exact an
enormous toll on researchers.) So while there is indeed a lot of weird stuff out there
on dreaming, many of the serious scholars who produce high-quality research have
retained a certain playfulness, creativity, and openness to different positions and
approaches. In consequence, this area is extremely pleasant and inspiring to work in,
and I have made some great friends.
But the other factor had to do with mentoring—with having a teacher like
Thomas who didn’t just get me hooked on philosophy of mind and cognitive science,
but encouraged me, even as a student, to participate in an actual conversation with
the philosophers and researchers whose work I had been studying. This was
incredibly special about the MIND Group—and I know that for many other junior
members, going to those meetings and presenting their work there was extremely
motivating and a formative point in their research and career trajectories. I also saw
this later when, as Thomas’ assistant and group manager of the MIND Group, I
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encouraged my own students to participate in the meetings. I wish there were more
opportunities to mentor and support students in that way—to create an
environment where they don’t feel that they are mere students, but where they can
get a taste of what it’s like to actually participate in an academic conversation with
leading researchers, either at a conference or in print (as in the Open MIND
collection, which I co-edited with Thomas: open-mind.net). It really makes a huge
difference, and it would be extremely beneficial to see more such opportunities out
there.
How do you think the general conception of dreaming has changed over the course of
the 20th century, in relation to physiological and neurological research on sleep
mechanisms?

During the 20th century, dreaming went from being viewed as private and essentially
unobservable to being established as a real phenomenon that could be investigated
with the help of objective measures, such as polysomnographic data from the
different sleep stages (Kroker, 2007). While the roots of scientific dream research
reach into the 19th century (Schwartz, 2000), the pivotal moment came when William
Dement and his colleagues discovered REM (rapid-eye-movement) sleep and its
close association with dreaming in the 1950s (Dement & Kleitman, 1957). For the
first time, the contrast between dreamful REM sleep and presumably dreamless
NREM (or non-REM) sleep suggested that there might be an objective marker of
dreaming over and above the subjective impression of having dreamt—and that this
might make dreaming objectively diagnosable, turning it into a respectable and wellbehaved target of scientific investigation.
The discovery of REM sleep also marked the beginning of scientific sleep
research. Today, these two fields are largely separate, and dreaming plays at best a
marginal role in important areas of sleep research—including research on memory
consolidation in sleep and sleep disorders—but at least initially, both fields
developed together. Importantly, the discovery of REM sleep, and more generally of
a complex sleep architecture involving different stages of sleep associated with
different levels and patterns of brain activity, profoundly changed scientific
understanding of sleep. Sleep had traditionally been regarded as a period of uniform
passivity and rest, but was now seen to require a more complex account. And at least
initially, this changing conception of sleep was inextricably linked to the changing
conception of dreaming. This raised not just empirical, but also profound
conceptual questions. Was REM sleep/dreaming a third state of the brain, distinct
both from sleep (now narrowed to NREM sleep) and wakefulness (Jouvet, 1999)? Or
was it a state between sleep and wakefulness, of being half asleep, as it were? A
similar conceptual uncertainty is implicit, today, in the question of whether lucid
dreams are hybrid states, occurring on the border between REM sleep and
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wakefulness, or genuine sleep states involving a substage of REM sleep (say, lucid
REM sleep; Voss, Holzmann, Tuin, & Hobson, 2009; Windt & Voss, forthcoming).

“

How to reconcile the study of subjective experience
with cognitive neuroscience remains one of the
most pressing and unresolved challenges.

”

While researchers were initially enthusiastic about the prospects for a science
of dreaming, in philosophy, these early studies on dreaming and REM sleep
produced an almost allergic reaction. Norman Malcolm famously denied both that
dreams are experiences and that something like a science of dreaming could exist,
even in principle (Malcolm, 1962). His argument was based on purely conceptual
considerations. Leaving all details to the side, it had two important parts. The first
was that as dreams occur in sleep, and as sleep is by definition a state of
unconsciousness, dreams cannot be experiences in anything like the sense in which
waking experiences are. We use the same mental state terms to describe our waking
experiences and our dreams, but this is a surface similarity only. If it seems to me,
after awakening from a vivid nightmare, that I experienced intense fear in my dream,
then I am just plain wrong: I did not, in sleep, experience anything at all. The second
part of Malcolm’s argument had to do with the impossibility of verifying dream
reports and the absence of objective criteria for determining the occurrence of
dreams. In Malcolm’s view, the only way to determine whether and what someone
has dreamt is the dream report given after awakening. Waking memory reports can,
at least in principle, be checked and verified—but according to Malcolm, the very
idea of verifying dream reports is absurd. If we introduced objective criteria for
determining whether or not a person had dreamt, such as the presence vs absence of
REM sleep, we would be changing the concept of dreaming. We would then no
longer be talking about the same thing. So for Malcolm, dreams are neither
subjective experiences nor targets for scientific research, whereas today, most
researchers and philosophers think the opposite is true. Yet, how exactly to reconcile
the study of dream experience, via the analysis of dream reports, with the study of
sleep—and, more generally, the study of subjective experience with cognitive
neuroscience—remains one of the most pressing and unresolved challenges in
philosophy of mind and interdisciplinary consciousness research.
Today, the picture is much more complicated. In philosophy, the question of
dream experience has been replaced by a number of more precise follow-up
questions. For example, are dreams hallucinations occurring in sleep, or are they
more like daydreaming and waking imagination? Does self-consciousness exist in
dreams? Do dreams involve false beliefs and are they comparable to wake-state
delusions? And so on (see Windt, 2015, 2016 for discussion). In this process, the
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philosophical debate on dreaming has moved away from purely conceptual analysis
and become much more interdisciplinary and empirically based. At the same time,
in scientific dream research, it has become clear that not only do dreams occur
outside of REM sleep (as well as REM sleep occasionally occurring without
dreaming), but different kinds of conscious mentation distinct from dreaming occur
even in the deep stages of NREM sleep (including slow-wave sleep: Windt, Nielsen,
& Thompson, 2016). This last point is surprising because dreamless, deep sleep is
often by definition thought to be unconscious. What is needed at this point is a
taxonomy of both dreaming and dreamless sleep—including conscious mentation
occurring in dreamless sleep—that is initially independent of sleep stages. Such a
fine-grained taxonomy might then, in conjunction with more fine-grained sleepstage scoring, allow for a more precise mapping of sleep stages. This type of project
would be a huge step towards bringing sleep and dream research back together again.
And it would necessitate yet another new shift in conceptions not just of sleep and
dreaming, but of consciousness more generally.
What are the trending topics in dream research at the moment?

To me, the most interesting trends in sleep and dream research converge on a similar
theme. This is to develop a more fine-grained taxonomy for describing conscious
experience in sleep alongside improved sleep-staging criteria.
Different lines of research are contributing to this development. In dream
research, there is now increasing convergence, from different research groups and
different disciplines, on simulation views (see Revonsuo, Tuominen, & Valli, 2015
for discussion and further references). The basic idea, here, is that dreaming is at
core immersive: there is a here-and-now experience, a sense of being present in the
dream world. And associated with this sense of presence is a representation of a
self—the dream self, or the dream character the dreamer later identifies with—that
is experienced at the center of the dream world. Simulation views allow for a lot of
variance across different types of dreams (such as lucid dreams, nightmares, and so
on). There are also different kinds of simulation views—for example, what exactly is
involved in experiencing oneself as a self in dreams is open to debate. Still, in a field
that was long characterized by considerable uncertainty and controversy as to how
to define dreaming, increasing convergence on immersion and self- and worldsimulation as defining features of dreaming is constructive and has the potential to
unify different experimental and theoretical approaches.
Simulation views also suggest points of contact between dreaming and research
on virtual reality and full-body illusions. In fact, dreaming is sometimes described
as the gold standard of immersive virtual reality, and its investigation might help
identify and empirically ground the conditions for presence and phenomenal
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selfhood (Windt, 2015, chap. 12). Moreover, because simulation views offer a more
precise definition of dreaming, they can also be used to develop a taxonomy for
describing kinds of experience occurring during sleep that are distinct from
dreaming. For example, instances of sleep thinking or even of visual or auditory
imagery, where this occurs independently of an immersive hallucinatory context,
would count as dreamless in this conception (Windt et al., 2016).
New evidence from sleep research is also chipping away at current sleep-stage
scoring criteria. Findings suggest that sleep does not uniformly affect the whole
brain, but can be unevenly distributed over the hemispheres (Tamaki, Bang,
Watanabe, & Sasaki, 2016) or even occur in localized neuronal assemblies (Huber,
Felice Ghilardi, Massimini, & Tononi, 2004). Similarly, research on sleep disorders
suggests that parasomnias arising from NREM sleep may involve dissociations
between sleep and wakefulness (Mahowald, Cramer Bornemann, & Schenck, 2011).
These are just a few examples of how theoretical conceptions of sleep are becoming
more complex and challenging existing classification systems. In this process, the
distinction between wakefulness and sleep itself appears to be less clear-cut than
often assumed.
Finally, there have also been important methodological advances involving
neuroimaging during sleep, high-density EEG, non-invasive brain stimulation (for
instance to induce lucidity during REM sleep; Voss & Hobson, 2014) and serial
awakening paradigms (Noreika, Valli, Lahtela, & Revonsuo, 2009; Siclari, LaRocque,
Bernardi, Postle, & Tononi, 2014; Siclari, Larocque, Postle, & Tononi, 2013), in which
participants are awakened at very short intervals, thus maximizing the number of
reports gathered per participant and per night.
These different developments can be combined to form powerful new research
paradigms. By using novel methodologies to develop a more fine-grained taxonomy
for describing the range of sleep-related experience alongside improved sleepstaging criteria, it might be possible to realign dream and sleep research. Much as
was the case in the 1950s, the study of subjective experience in sleep might once more
play a central role for sleep research as well, for instance for developing novel
diagnostic and therapeutic measures for sleep disorders or helping to understand
memory consolidation in sleep (Windt et al., 2016). This process will be inherently
interdisciplinary, with theoretical-conceptual work from philosophy being
informed by research findings and vice versa.
Another potential area of application is the search for the neural correlates of
consciousness (NCC). To date, this research has largely been construed as a search
for the neural correlates of specific contents of consciousness—such as seeing red or
feeling pain. In this context, dream research can be used to investigate the neural
correlates of specific contents of dream experience. For example, lucid dreamers can

ALIUS Bulletin n°1 (2017)

aliusresearch.org/bulletin

J. Windt – Relocating Dreams on the Conceptual Map

60

use prearranged eye-movement patterns (e.g. looking left-right-left right in their
dream) to signal that they have now become lucid and are engaging in a specific task,
such as clenching a fist (Dresler et al., 2011). Because gaze shifts performed in lucid
dreams correspond to the sleeping subject’s actual eye movements, researchers in the
lab can use these signals to investigate the associated pattern of brain activation. The
data from lucid dreaming can then be compared to those from wakefulness, for
instance, to actual fist clenching, but also to merely imagined fist clenching in
waking participants.
By contrasting the presence vs absence of conscious experience in sleep, it
might also be possible to move beyond the neural correlates of specific contents of
experience to investigate the neural correlates of background states of consciousness
(Noreika, 2014; Singer, 2014b, 2014a). Personally, I have come to think that dreamless
sleep experience is the most interesting contrast condition in this context, because
a subtype of dreamless sleep experience may involve a minimal form of phenomenal
consciousness (Windt, 2015b; Windt et al., 2016). Investigating these kinds of
dreamless sleep experience, in which the immersive, here-and-now structure that
characterizes both dreaming and waking experience has been lost, can help identify
and empirically ground the conditions for the simplest forms of conscious
experience. If it turns out that minimal forms of dreamless sleep experience exist
and can be systematically investigated in NREM and particularly slow-wave sleep,
this would require a profound departure from current thinking both about the
structure of phenomenal experience and its neural correlates. Standard
characterizations of consciousness as what disappears in dreamless deep sleep would
then require revision. I think a plausible argument can be made that this is indeed
the case—and it will be very exciting to see where this research develops next.
In your opinion, is dreaming an altered state of consciousness? If so, what defines it as
such?

Dreaming is clearly on the list of altered states of consciousness—at least according
to folk psychology, dreaming is the most frequently occurring altered state,
remarkable for its ubiquity and spontaneous occurrence as well as for its
characteristic differences from standard wakefulness on the phenomenological,
neuroscientific, and functional levels of description. But in trying to pinpoint how
exactly dream experience is altered as compared to wakefulness and what defines
altered states of consciousness in general, things get much more complicated.
The term altered states of consciousness, in my view, suggests an alteration not
just in behavior and/or neural processing, but in phenomenal experience. But this
means that dreaming, somewhat counterintuitively, does not clearly or necessarily
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involve such an alteration. Recall that simulation views define dreaming by its
immersive structure: the experience of a world centered on a self. On a purely
phenomenological level of description, this here-and-now experience marks a deep
similarity between dreaming and waking experience.
To be sure, there are differences on the neuroscientific and functional levels—
neuroimaging studies suggest that brain activation patterns in REM sleep differ
from wakefulness, and these differences are reflected, for instance, in the strongly
visual and emotional character of dreaming and the frequency of movement
sensations (Desseilles, Dang-Vu, Sterpenich, & Schwartz, 2011). The functional
association between subjective experience on the one hand and environmental and
real-body stimuli and real-body movements on the other hand is also much weaker
and less predictable in dreaming than in wakefulness. Moreover, dreams typically
misrepresent the sleeping subject’s current location—only rarely, as in realistic false
awakenings, do dreams mimic the sleeping subject’s actual environment. These
differences, however, don’t necessarily show up on the phenomenological level of
description. This comes back to the classical philosophical problem of dream
skepticism: even in the face of bizarre events, and surroundings, dreaming quite
often feels, subjectively, no different from being awake. And we can now see that
this seeming resemblance between dreaming and wakefulness might have much to
do with their common here-and-now structure. This, however, is just another way
of saying that dreams are not altered states of consciousness with respect to what
many now agree is their defining phenomenological feature.
To this, one might respond that there are a number of differences that typically
distinguish the phenomenology of dreaming from waking experience. For instance,
I think that we experience ourselves as embodied agents to a much weaker degree in
dreams than in wakefulness, and this phenomenological difference is closely bound
up with a weaker functional coupling between bodily experience and the physical
body (Windt 2015, chap.s 7&8). But pointing to these ways in which dreams typically
differ from standard waking experience will not give us a satisfying account of what
it means to say that dreaming as such is an altered state of consciousness. To account
for the exact kind of alteration involved, we would have to consider individual
dreams on a case-by-case basis. And while I think this is the right way to go, this
strategy cannot yield a general framework for distinguishing altered states of
consciousness, including dreaming, from standard wakefulness.
A related problem is that speaking of altered states of consciousness involves
an implicit comparison to a baseline. This alleged baseline of standard waking
consciousness is, however, itself insufficiently understood and typically remains
undefined. Both dreams and waking experience are heterogeneous and characterized
by numerous fluctuations on the phenomenological, functional, and neuroscientific
levels of description. Often, these fluctuations are subtle, hard to detect, and evade
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any quick-and-easy, general characterization. I think that gaining a better
understanding of these fluctuations in dreaming and wakefulness, along with a more
fine-grained taxonomy, is an important goal for future research. But this also
suggests that identifying a meaningful commonality that allows us to classify dreams
as belonging to a broader category of altered states while also setting these apart
from standard wakefulness may not be the most constructive way to go.
Rather than giving a categorical and necessarily coarse-grained account of what
sets altered states, including dreaming, apart from baseline states of consciousness,
I think research should move toward more fine-grained, multi-level classification
systems able to capture fluctuations in experience across the sleep-wake cycle. This
project will be applicable to many states that fall under the folk-psychological
heading of altered states—including dreaming—but in this process, we might find
deep continuities in experience across so-called altered and standard states, as well
as, perhaps, genuine heterogeneity between and even within states commonly
classified as either altered or baseline states. It might still be useful to develop a
general account of what sets all of those states that in folk-psychology are commonly
described as altered states apart from baseline or standard states of consciousness. I
worry, however, that categorizing both wakefulness and dreams in the broad terms
required for this type of project will result in an overly simplified and stereotyped
view—and in many ways, this would be a move in the opposite direction from what
I am proposing.
What are the main methods used in dream research to gather data about the firstperson experience of dreaming? What role do dream reports play in this process, and
what is their relation to objective, third-person data about sleep and the different sleep
stages?

The study of so-called first-person data about dreaming is absolutely central to
dream research, where this is understood in a very general sense as involving the
study of conscious experience during sleep. In fact, I would go so far as to say that
dream research is constrained, for methodological reasons, by data from the
collection and analysis of dream reports. By this, I do not mean that dream research
is exclusively about the study of dream reports—clearly, this would restrict the scope
of the field quite drastically. While some areas of dream research are exclusively
report-based, others try to relate data from dream reports to behavioral,
polysomnographic, and/or neuroimaging data from the same sleep stage. Achieving
this kind of one-one mapping of different types of data about the same experiential
episode was at the center of the early laboratory studies of REM sleep/dreaming and
continues to drive progress to this day.
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Dream research is constrained, for
methodological reasons, by data from the
collection and analysis of dream reports.

”

In saying that dream research is constrained, for methodological reasons, by
the space of reportable dreams—by what can and can’t be reported about experience
during sleep—some points need qualification. To begin with, the notion of firstperson data is controversial. If we take first-person data to refer to introspective
knowledge or inner observation of one’s ongoing conscious states, it is unclear that
we are still speaking of data in any interesting sense. Data are gathered with the help
of measuring devices, and they are intersubjectively accessible and can in principle
be verified and replicated (Metzinger, 2006). But none of this is true, it seems, for
introspective knowledge (if it is knowledge) of ongoing conscious experience. When
I use the term first-person data, I am using it in a different and fairly innocent sense
to refer to data gathered from dream reports. Dream reports furnish the raw
material for the science of dreaming—and dream reports, unlike the experiences
they supposedly describe, are intersubjectively accessible. And while different
research groups may disagree as to how best to analyze these data, there are more or
less established scoring systems and statistical methods that can be applied to them.
Through the collection and analysis of large sets of dream reports, researchers can
then begin to investigate general questions about dreaming—for instance about the
frequency of different types of emotions in dream reports as compared to waking
reports (Sikka, Valli, Virta, & Revonsuo, 2014). The results of these studies are, in
principle, replicable—even if the individual experiences are not.
When I speak of dream reports in this context, I do so in a very broad sense.
Dream reports, in my view, are the results of behaviors conducted with the sincere
intent of conveying or recording certain relevant information about a particular
dream (Windt 2015, chap. 3). This can be done in many different ways—through
written or spoken dream reports, by responding to specific questions in an interview
with an experimenter or a questionnaire, or by using non-verbal media such as
drawings or comparing one’s dreams to photographs with different degrees of
brightness or color saturation (Rechtschaffen & Buchignani, 1992). Dream reports
may not even be necessarily retrospective. Signal-verified lucid dreams, in which
lucid dreamers make prearranged patterns of eye movements to indicate that they
are aware that they are now dreaming, are an example (Voss & Hobson, 2014). While
the information conveyed by these eye movement signals is fairly coarse-grained,
they can, I think, be described as a kind of concurrent behavioral report.
Theoretically, this is extremely interesting, because it means that at least
unidirectional communication from dreaming to wakefulness is possible. At the
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same time, these concurrent reports cannot provide stand-alone evidence: to avoid
false positives, it is crucial that the retrospective dream report later confirm that the
dreamer was indeed lucid and made the eye movement signals deliberately.
The tricky question from a philosophical perspective, however, is whether
dream reports as the primary source of data for scientific dream research are
trustworthy with respect to the occurrence and phenomenal character of experience
during sleep—whether dream reports reflect what it is actually like to dream. In
philosophy, the trustworthiness of dream reports has long been doubted as a matter
of principle. At its strongest, skepticism about dream reporting claims that no
matter how much the methods for gathering and analyzing dream reports are
improved, we still can’t be sure that dream reports accurately describe whatever was
or wasn’t experienced during sleep (Dennett, 1976). My own view is that such a
strong, principled kind of skepticism about the trustworthiness of dream reports, in
which we can never be sure that dream reports provide evidence about conscious
experience in sleep, is misguided (Windt, 2013, 2015a, chap.s 1&4). A more
constructive and research-generating strategy is to start with the default assumption
that at least a subset of dream reports are trustworthy—and then to use this subset
as a baseline for further improving the conditions under which dreams are reported,
along with training and more precise scoring systems, both for categorizing the
range of sleep-related experience and scoring sleep stages.
What, then, are the ideal conditions for reporting dreams? Laboratory studies,
in which timed awakenings can be used to gather reports from different sleep stages
and minimize the temporal delay between the experience and the report, have long
been considered the gold standard of dream research (see Windt 2015 for discussion
and further references). By contrast, studies investigating spontaneous dream recall,
in which participants sleep at home and write their dreams in a dream diary after
waking up in the morning, offer less controlled conditions. At the same time, the
laboratory situation itself may alter sleep quality as well as the content of dreams—
it is not uncommon for participants to dream of the lab, the researchers, and so on.
Further issues concern which participant groups to use (e.g. lucid vs nonlucid
dreamers, participants with high vs low dream recall), to what extent training can
improve dream recall or rather introduces bias, whether results from lucid dreams
can be generalized to nonlucid ones, and so on.
All of these are methodological questions for dream research, and which type
of report to use, as well as the optimal method and timing of awakening, the wording
of questions etc., will depend on the research question asked in a given study. Shifts
in methodologies can lead to interesting shifts in theoretical views. For example,
changes in how best to report and rate the occurrence of dream emotions have led
to different theoretical views on the frequency and kinds of emotions experienced
in dreams (Sikka et al., 2014). For now, my main point is that if we start from a
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default position in which at least some subset of dream reports are assumed to be
trustworthy, it makes sense to say that scientific dream research, by developing new
methods for gathering and analyzing dream reports and optimizing reporting
conditions, can actually improve the trustworthiness of dream reports. By contrast,
to deny that such an improvement is possible, even in principle, is to deny the
possibility of scientific dream research in any meaningful sense. Dream research
would then just be the study of dream reports, but it would not be clear that dream
reports or the studies based on their analysis were at all informative about
experience during sleep.
Might a future science of dreaming move beyond the study of dream reports
entirely? Because of the elusive and unstable nature of dream recall, the dependency
of dream research on the study of dream reports might seem to be a weakness. True
progress, in this view, would involve moving beyond the study of dream reports to
more objective and scientific kinds of data. For instance, we might envision future
researchers predicting dream experience on the basis of polysomnographic and/or
neuroimaging data alone. And while first steps are being taken in this direction—
for example by using advanced machine-learning algorithms to decode patterns of
brain activity that map onto the presence vs absence of dreaming (as in the dream
catcher test proposed by Antti Revonsuo; Revonsuo, 2005), or onto different kinds
of dream content (Horikawa, Tamaki, Miyawaki, & Kamitani, 2013)—it is important
to keep in mind that the success of such predictions, ultimately, is measured by their
correspondence to reported dreams. Even if it were the case that future researchers
made predictions about the occurrence and content of dreams largely in the absence
of data from dream reports, the attempt to match objective measures (such as
neuroimaging data) to dream reports would have been instrumental in developing
these methods in the first place. The strength of the resulting predictions would
therefore still depend at least on their potential correspondence to reported dreams.
This is why I think that the idea that dream research could move beyond the study
of dream reports entirely is misleading (Windt, 2013). At least given the current
state-of-the-art, studies that do not directly investigate dream reports but derive
general claims about dreaming from purely behavioral, polysomnographic and/or
neuroimaging data are best conceived of as sleep-only studies. They can identify
meaningful and exciting future directions for dream research, but do not form part
of scientific dream research proper.
Couldn’t there be kinds of experience in sleep that are so subtle and fleeting
that they are beyond the grasp of memory and below the threshold of reportability?
I think that this is possible—perhaps even probable. Certain white dreams, in which
participants say that they remember having dreamt but can’t recall any details,
might be an example of remembering a type of conscious experience that was so
subtle and fleeting that nothing other than a vague impression of its occurrence can
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be reported. In other white dream reports, the inability to give a more detailed
description might be due to forgetting—and by investigating such reports in more
detail it might, ultimately, be possible to tease apart different factors involved and
distinguish different subtypes of white dream reports. Here we would have a case in
which the potential limits of dream reporting would be investigated exactly through
a careful analysis of reports (Windt, 2015b). Another example would be to use
training and focus on specific participant groups. For instance, long-term
meditators sometimes report witnessing dreamless sleep, and these reports might
describe a minimal kind of dreamless sleep experience (Thompson, 2014). But again,
this strategy would not move beyond dream reports, but would rather expand the
space of reportable dreams and sleep-related experiences. By contrast, if experiences
in sleep exist that cannot be rendered reportable even through the use of optimized
methods and training, these experiences are beyond the reach of scientific dream
research.
I think the relevance of this point is often under-appreciated: while the use of
data from first-person reports—on dreaming, but also on conscious experience more
generally—is often thought to hamper scientific progress and to be at odds with the
requirements for an objective science of consciousness, I think that in fact, the
systematic collection and analysis of report-based data is the condition of possibility
of a science of dreaming, and of a science of consciousness more generally. A key
challenge then becomes how to improve the methods for gathering and scoring these
reports—for instance through questionnaires, training, and improved taxonomies
for categorizing subtle and hard-to-describe differences in experience. This is an
area, I think, where philosophy and cognitive neuroscience can constructively
complement each other.
In your recent book (Windt, 2015a), you argue for dreaming as a “weakly embodied
state”, against much of the previous philosophical literature that treated it as a form of
skull-bound mentation. Do you see your position within the broader framework of
embodied cognition? How do you think your hypothesis can be corroborated through
scientific research?

My claim that dreams are weakly embodied states has two parts. The first is
related to a phenomenological claim: in a majority of dreams, we do not experience
ourselves as fully embodied agents. Dreams are characterized by frequent movement
sensations, but other types of bodily experience, such as sensations of touch, pain,
pleasure, or temperature, are only rarely experienced in dreams (Windt, 2015a, chap.
7). The pattern of bodily experience in dreams appears to be different from standard
wakefulness. The dreams of subjects experiencing phantom limbs are a good
example. Following amputation, many people report feeling that the absent limb is
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still present; frequently the phantom limb will be frozen in an uncomfortable
position, as if paralyzed, and associated with unpleasant tingling or even pain
sensations. In dreams, phantom limbs can be represented in many different ways.
But participants often report that unlike in wakefulness, they were able to see and
move their limb, but that the unpleasant tingling and pain sensations that
characterized the phantom in wakefulness had disappeared (Brugger, 2008; Mulder,
Hochstenbach, Dijkstra, & Geertzen, 2008). This suggests not only that bodily
experience in dreams typically differs from wakefulness, but also that body
representation in dreams can’t simply be described as a whole-body variant of
waking phantom limbs. Bodily experience in dreams requires an account of its own.
Body parts can also be missing—in the sense of failing to be represented—in
dreams. Sometimes, dreamers can have the feeling that an individual body part is
absent, and this feeling can even extend to the whole body: dream reports
occasionally describe the feeling of being a disembodied self or of lacking any kind
of body, including the sense of being a spatially extended entity. Aside from
disturbed multisensory integration, bodily experience in dreams therefore appears
to be characterized by a disturbed integration of body-part/whole-body
representations.
The second part of the claim that dreams are weakly embodied states is to give
it a functional reading: bodily experience in dreams is not completely independent
of the sleeping, physical body (Windt 2015a, chap. 8). Instead, real-body sensations,
including sleeping position, REM-sleep related muscular paralysis, as well as subtle
movements occurring throughout sleep (such as REM-relate muscle twitching),
shape dream experience, and bodily experience in dreams can often be described as
involving illusory misperception of the sleeping body. While environmental stimuli
such as sounds and light flashes are also occasionally incorporated into dreams
without leading to awakening, the highest incorporation rates appear to occur for
body stimulation. For instance, a blood-pressure cuff inflated on the leg leads to
related dream content, as identified by independent raters, in 40-80% of cases
(Nielsen, 1993; Nielsen, Ouellet, & Zadra, 1995). Moreover, many intense dreams,
including nightmares, appear to have a strong bodily component. A good example
is the dream of being unable to flee from a pursuer. The dream of being chased is at
the top of typical dream themes (Nielsen et al., 2003; Schredl, Ciric, Götz, &
Wittmann, 2004; Yu, 2008), or dreams that most people say they have had at some
point in their lives. This does not mean that the chase dream is representative of the
majority of dreams—but only that there is something particularly memorable about
it. For now, the important point is that the dream of being unable to flee from a
pursuer—of having incomplete control of one’s legs or even feeling paralyzed—can
be straightforwardly explained by appealing to illusory own-body perception: when
one becomes aware of the comparative inactivity of the sleeping body and the REMALIUS Bulletin n°1 (2017)
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related loss of muscle tone while dreaming, this may be experienced as inability to
control one’s legs—along with associated fear and the feeling of being chased.
By combining these two readings, we get the claim that dreams are weakly
phenomenally-functionally embodied states: the distinctive pattern of bodily experience
that characterizes a majority of dreams is closely related to the altered functional
relationship to the sleeping body. Both readings mark a profound departure from
standard theories of dreaming, where dreaming is considered a paradigm example
of conscious experience unfolding independently of sensory input and motor output.
In this view, the situation of the sleeping, dreaming brain is essentially that of a brain
temporarily encased in a cranial vat. In philosophy, internalists have typically argued
that because dreaming involves a rich form of conscious experience that on the
phenomenological level of description is indistinguishable from waking experience,
dreams show that conscious experience in general depends on brain activity alone
(Revonsuo, 2005). Proponents of embodied, extended, and enactive accounts
typically accept that dreaming is a state of functional disembodiment and cranial
envatment, but deny that the same is true for perceptual experience (Noë, 2005).
This is related to the phenomenological claim that conscious experience in dreams
differs from standard perceptual experience precisely because in dreams, conscious
experience is cut off from the world.
The disagreement between internalists and externalists is about the correct
phenomenological description of dreaming; both sides agree that dreaming is a realworld example of spontaneously occurring cranial envatment. In my view, however,
this is false: in a majority of dreams, the processing of peripheral and bodily stimuli
is altered, but not completely suppressed. Moreover, this altered functional
relationship between the body and the brain is reflected on the level of phenomenal
experience itself. Given a better understanding of this functional relationship, we
can work towards a more precise description and explanatory account of the
phenomenology of embodied selfhood in dreams. This view is not just empirically
plausible, but also has important theoretical and methodological consequences,
suggesting that bodily experiences in dreams are best conceived of as illusory ownbody perception and that any scientific explanation of dream experience will have
to look beyond the brain and appeal to the sleeping body. I call this the body-brainbody problem: the problem of how the functional interaction between body and
brain brings about bodily experience in dreams.

“

In a majority of dreams, the processing of
peripheral and bodily stimuli is altered, but
not completely suppressed.
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The view and research strategy I propose are inspired by a classical theory
about the sources of dreaming, which was popular in the late 19th century but has
fallen into disfavor: Leibreiztheorie, or somatic source theory, which says that
dreaming in general arises in response to bodily sensations (for a newer version, see
Schönhammer, 2005). My view is weaker in a number of ways. For instance, I do not
think that all dreams, or even all aspects of dreaming, can be explained in this way—
instead, my claim is only that to understand the distinctive pattern of bodily
experience, a purely brain-based account that assumes that dream activity unfolds
completely independently of the sleeping body and environment is insufficient. I
think most researchers would allow that external and peripheral stimuli can be
incorporated in dreams. However, the extent to which this is the case, along with its
theoretical implications, has not, I think, been sufficiently appreciated. This also has
practical consequences for dream research: it suggests the importance of
investigating not just the effects of body stimulation on dreams, but also of making
more extensive use of EMG from the limbs (and not just, as standardly done, the
chin), to investigate the association of movement sensations in dreams and muscle
twitches. This would help investigate varying degrees of concordance and
discordance between bodily experience in dreams and the sleeping body.
Which consequences does this view have for the debate between internalists
and externalists? If the cranial envatment view of dreaming fails, and if there is
evidence that most dreams do not replicate waking bodily experience, this means
that internalists are deprived of their most important real-world example. Dreaming
was, after all, supposed to be a clear and intuitive example of how wake-like
experience, including bodily experience, depends on brain activity alone. We can
now see that at least for a majority of dreams, this is false. A more differentiated
phenomenological characterization, together with a better understanding and new
paradigms for investigating the real-body basis of dreaming, is needed.
This does not, however, show that the underlying metaphysical point is false.
For the internalist, the dream example can be merely illustrative—and to the extent
that it is, I take issue merely with the adequacy of the example, not necessarily with
the deeper metaphysical claim it is taken to support. The debate between internalists
and externalists is about the constitutive supervenience base, or the minimal set of
metaphysically sufficient conditions of conscious experience—roughly, whether
anything other than brain activity is needed to bring about experience, or whether
the vehicles of experience extend beyond the skull (Block, 2005). My point about
dreaming does not directly speak to this issue. Even if it were the case that as a matter
of fact, bodily experience in dreams never arose independently of sensory prompting
and own-body perception, this would still show only that real-body sensations are
causally enabling conditions for bodily experience in dreams to occur. For a
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metaphysical claim about the constitutive supervenience base of experience, this is
not enough. In defending the claim that dreams are weakly phenomenallyfunctionally embodied states, I am moving away from the metaphysical debate
between internalists and externalists to a more empirically plausible account of
dreaming and its place in our taxonomy of mental states. I think this is a constructive
move to make, and hopefully one that can inspire new research—but it also involves
changing the topic of conversation.
You advocate the Immersive Spatiotemporal Hallucination (ISTH) model of dreaming,
according to which the invariant “phenomenal core” of dreaming across different sleep
stages is a minimal sense of immersive spatiotemporal self-location. Why is this model
superior to others in your opinion?

With the ISTH model of dreaming (Windt, 2010, 2015a, chap. 11), I try to address
what I take to be two central challenges for a theory of dreaming. This is to find an
account that is general enough to characterize the range of dream experiences while
also helping to pick out what distinguishes dreams from wake states and experiences
occurring during sleep-wake transitions and in sleep that do not qualify as fullfledged dreaming. My proposal is a version of simulation views, which focus on a
structural feature of dreaming: the feeling of presence, or of being immersed in a
world. I think the key commonality between my view and other versions of
simulation views is that they all focus on the experience of a self in a world. To my
mind, this convergence is really more important than potential differences—because
taken together, simulation views have the power to unify different theoretical
accounts of dreaming. They also suggest points of contact with other areas of
research—such as virtual reality research or work on full-body illusions—and can be
used to develop a more precise framework for describing dreamless sleep experiences
as well.
Where ISTH differs from other versions of the simulation view (Revonsuo et
al., 2015) is that it focuses on spatiotemporal self-location to offer a simplified
account of what characterizes all kinds of dreaming—and with it a criterion for
distinguishing minimal forms of dreaming from dreamless sleep experiences that no
longer have this immersive, here-and-now structure. The key idea is that to identify
the phenomenal core of dreaming, it is useful to look away from the characteristics
of a majority of dreams—such as visual imagery and movement sensations, strong
emotions, and so on—to experiences that are likely rare, but can still be
characterized as dreamlike in some relevant sense.
I think the most interesting dream reports for this type of project are those
describing a sense of phenomenal disembodiment. In these dreams, the experience
of being or having a body has been lost entirely. Yet dreamers will often say that
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they continued to have a self—they now experienced themselves as a disembodied
entity, as an abstract mind, and the locus of identification had shrunk to an
unextended point. This suggest that the experience of embodiment is not necessary
for experiencing oneself as a self. There is still a here-and-now experience, or a sense
of spatiotemporal self-location—but it is not tied to the experience of having a body
or being an embodied agent. In fact, it can be associated with the experience of
lacking a body. And yet, participants are still willing to describe this experience,
after awakening, as having involved a phenomenal self: they still place themselves at
the center of their dream.

“

The experience of embodiment is not
necessary for experiencing oneself as a self.

”

I think these types of dream reports are highly informative for theories of selfconsciousness and of dreaming. For theories of self-consciousness, they suggest that
minimal phenomenal selfhood—the simplest form in which we can experience
ourselves as being or having a self—is associated with spatiotemporal self-location.
The analysis of dreaming thus extends existing work on minimal phenomenal
selfhood (Blanke & Metzinger, 2009), but offers a simplified account. In particular,
minimal phenomenal selfhood does not require experiencing oneself as a bodily self
and cognitive agent, an entity able to direct their own thoughts and bodily actions.
Even body ownership is not required. For theories of dreaming, the ISTH model is
helpful because it suggests that spatiotemporal self-location and minimal
phenomenal selfhood are a central point of transition between non-immersive and
in my terminology dreamless experiences to richer forms of dreamful experience.
Concerning differences to other versions of simulation views, I think these are
largely due to slightly different perspectives and research interests. For example,
Antti Revonsuo uses the characterization of dreaming as the experience of a self-ina-world to motivate the virtual reality metaphor of conscious experience (Revonsuo,
2005). His main point, here, is that a majority of dreams are actually very similar to
standard waking experience—and this is in line with his aim of using the concept of
inner presence, which is illustrated to the fullest extent by dreaming, as a metaphor
for conscious experience in general. By contrast, with the ISTH model, I was more
interested in focusing on a minimal characterization of dreaming—and this was in
line with having a unified theory of dreaming first, along with a framework for
describing different types of dream (and dreamless sleep) experience and
accommodating the inherent variability of the target phenomenon. Only then, on
this basis, does it make sense to determine the location of dreaming in the broader
framework of concepts used to describe mental states in wakefulness. I think that
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these different strategies—i.e. a primary interest in theories and metaphors of
consciousness in general vs a theory and framework of dreaming in particular—led
us to emphasize slightly different aspects of world- and self-simulation in dreams.
That said, I think one advantage of the ISTH model and its focus on minimal
forms of dreaming, as opposed to the features of a majority of dreams, is that it
allows for a high degree of variability within dreams—ranging from bodiless dreams
to the experience of full, wake-like embodiment, to the experience of having two
bodies at the same time or even of slipping back and forth between them (van Eeden,
1913). The model is also compatible with a large degree of variation in cognitive
agency—ranging from certain nonlucid dreams in which thinking and attempts at
rational reflection are completely absent to fully lucid dreams involving
metacognitive insight into the fact that one is now dreaming plus dream control. I
think any theory of dreaming will have to be able to accommodate this underlying
variability. And while I think the ISTH model is a step in that direction, it is
certainly open to further refinement. Different dimensions aside from
spatiotemporal self-location can be distinguished; the spatial and temporal aspects
of self-location can be dissociated; and all of these properties can vary by degree.
The analysis of transitional states that are on the borders of immersive dreaming
and either waking experience (as during sleep onset) or nonimmersive forms of
dreamless sleep experience is particularly fruitful in this context, because it can help
render the model more precise. For reasons of space I won’t go into detail here (but
see Windt 2015a, chap. 11); my main point is that as long as the ISTH model is useful
to lend further precision to a theory of dreaming and formulate new research
questions, it is successful.
What, in your opinion, are the most important challenges for future research?

I would like to see progress in three main areas. The first is to move beyond dreams
to a fuller characterization of the range of sleep-related experience. I think there are
now good theoretical and empirical reasons for saying that a range of sleep-related
experiences exists that can be characterized as dreamless. Some of these may involve
a minimal form of phenomenal experience, and their investigation will yield a fuller
account, I hope, of the transitions that take place in sleep from unconscious states
via nonimmersive imagery and thoughts to fully immersive dreaming. This will
require a change of focus to NREM and especially slow-wave-sleep, and it will
hopefully bring together philosophy of mind with dream and sleep research,
including work on memory consolidation in sleep and sleep disorders (Windt et al.,
2016).
Second, I think that simulation views now offer a sufficient degree of
unification to the field of dream research to move beyond sleep and sleep-related
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experiences. Here, the challenge is how to integrate dreaming (and dreamless sleep
experience) into a broader theory of consciousness and the self—to locate sleeprelated experience, as it were, on the map of concepts used to describe standard and
altered wake states, as well as disorders of consciousness. The most important
contrast conditions, in my view, are full-body illusions, immersive virtual reality,
and mind wandering, or spontaneous thoughts arising largely independently of
ongoing tasks and environmental demands. I think important progress has already
been made in all three areas. The next step will consist in investigating potential
continuities that cut across the behavioral states of sleep and wakefulness as
commonly defined.
For example, if dreams are, as I claim, weakly phenomenally-functionally
embodied states, this places them on a continuum with full-body illusions (such as
out-of-body experiences and cases in which participants identify with an avatar in
immersive virtual reality) and body-part illusions (such as the rubber-hand illusion).
The relative ease with which multisensory conflict (e.g. between visual and tactile
cues, as in classical versions of the full-body and rubber-hand illusions) can be used
to induce feelings of identification with and ownership for an artificial or virtual
body or body part in waking healthy subjects suggests that standard bodily
experience is surprisingly flimsy (Hohwy, 2010). By investigating the real-body basis
of bodily experience in dreams and the extent to which bodily experience in dreams
can be described as involving illusory own-body perception, we can now also chip
away at the distinction between sleep and wakefulness from the other direction: in
the case of dreaming, the link between bodily experience and the physical body
appears to be stronger than commonly assumed. By investigating varying degrees of
concordance between bodily experience and its real-body basis, it may then become
possible to identify continuities across sleep and wakefulness.

“

Perhaps sleep and wakefulness themselves are not
mutually exclusive, and a profound departure from
the familiar sleep-wake dichotomy is needed.

”

Similarly, there are good reasons for thinking that conscious sleep mentation
is closely related, on the phenomenological and neuroscientific levels of descriptions,
to spontaneous thought in wakefulness. It has even been suggested that dreaming
can be regarded as an intensified form of waking mind wandering (Fox, Nijeboer,
Solomonova, Domhoff, & Christoff, 2013). Again, given a more precise taxonomy for
describing the range of conscious experience in sleep—both dreamful and
dreamless—we can now ask which features of experience and cognitive processing
change in concert with sleep-wake transitions, and which ones are stateindependent, remaining more or less stable across the sleep-wake cycle. I think this
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is an extremely interesting and fruitful question to ask, both theoretically and
empirically. The answer has the potential to undermine our understanding of what
it is to be awake and asleep and to show that our understanding of the behavioral
states of sleep and wakefulness is more poorly developed than we think. Perhaps,
sleep and wakefulness themselves are not mutually exclusive and a profound
departure from the familiar sleep-wake dichotomy is needed. If that were the case,
we would need a new way of drawing even the most basic distinctions in classifying
and experimentally investigating mental states.
Finally, the third area in which I would like to see progress is moving beyond
predominantly theoretically and scientifically motivated questions about sleep and
dreaming to clinical and practical issues related to sleep quality, sleep disorders, and
their relation to mental health and emotional well-being. There has already been
progress in moving towards interdisciplinary research bringing together philosophy
with sleep and dream research, and dreaming is increasingly recognized as a topic
for interdisciplinary consciousness science. The next step should be to think more
closely about whether theories of sleep and dreaming, but also, for instance, of mind
wandering, have practical and clinical consequences. For example, how can the
analysis of sleep-related experience inform the diagnosis and therapy of sleep
disorders, such as sleep behavior and insomnia? Can the study of sleep-related
experience help make sense of differences between subjective and objective measures
of sleep quality, as well as their impact on emotional well-being, attention, and
performance in cognitive tasks in wakefulness? If yes, how can these insights be used
to improve subjective sleep quality in patients experiencing disturbed sleep and in
the general population? If some areas of dream research could have real-world
impact on these or related issues, and if philosophical work, e.g. on different kinds
of sleep-related experience, had some role in this, I think this would be an absolutely
fantastic development.
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