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Abstract 

Certain conscious states such as dreaming reveal that conscious activity can be 
to a large extent internally generated rather than being driven by sensory stimuli. 
In this interview, psychologist and neuroscientist Benjamin Baird discusses the 
developments of scientific research on these conscious phenomena including 
dreaming, mind-wandering and meditation and how they interrelate. Lucid 
dreaming, the ability to become aware that one is dreaming while in a dream, is 
highlighted as a unique way to gain experimental control over internally 
generated conscious activity during sleep.  

keywords: dreaming, lucid dreaming, mind-wandering, meditation, metacognition  
 

You hold a PhD in cognitive neuroscience and currently are a postdoctoral 
research fellow at the Wisconsin Institute for Sleep and Consciousness in the 
School of Medicine and Public Health at the University of Wisconsin, Madison. 
In your research, you have investigated topics such as mind-wandering, 
metacognition, meditation and dreaming. Could you introduce the scientific 
questions that you are targeting in your research? 
 
Since I was young I have been interested in conscious experience and how it 
arises in nature. Overall, my long-term research interests extend to broad 
scientific questions (which I grant I will likely never see answered in my 
lifetime but I pursue them nonetheless!) including: how subjectivity arises in 
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natural systems, how the capacity for explicit self-awareness arises in the 
human brain, the significance of language and symbolic representation in 
defining human cognition, as well as issues pertaining to emergence, 
information, and semiotic processes in biological systems. My research to 
date has mostly focused on spontaneous or self-generated conscious 
phenomena (e.g., mind-wandering, dreaming). I believe that studies of these 
spontaneous states can provide unique and useful ways of approaching 
scientific questions regarding consciousness, including characterizing its 
dynamics as well as specifying the necessary conditions for its presence or 
absence. Broadly, I am particularly interested in self-reflective awareness, 
both the fundamental question of how a creature or entity can have self-
reflective awareness at all, as well as more generally how we monitor our 
conscious states. Along these lines, I have a particular interest in lucid 
dreaming, and I have focused on this state in my latest research.  

Dreaming and mind wandering have been proposed to rely on similar 
mechanisms to the extent that dreaming has been cast as “an intensified form 
of mind-wandering” (Fox et al., 2013). In this account, dreaming and mind 
wandering phenomena differ in quantitative rather than qualitative terms. 
Supporting this proposal, electroencephalogram (EEG) measurements have 
found that slow waves that are classically observed during sleep are also linked 
to mind-wandering experiences during wakefulness (Andrillon et al., 2019). 
These results blur the lines between cognitive and neural processes observed 
across sleep and wakefulness. Could you please explain some of the 
similarities and differences between dreaming during sleep and mind-
wandering during wakefulness? Do you think we should study mind 
wandering and dreaming beyond the wakefulness vs. sleep dichotomy? What 
would be the advantages and pitfalls of doing so?  

I think “similarities and differences” is a good way to look at it, rather than 
“are they the same”? They are clearly not the same. They are both sections of 
the brain-mind state-space if you like, so in that sense continuous, but there 
are important differences between dreaming and mind-wandering. First, as 
a number of researchers have pointed out, dreams, particularly those 
occurring during Rapid Eye Movement (REM) sleep, often involve what 
might be called “full immersion”, whereas mind-wandering does not. That is, 
in a dream you often find yourself embodied in a dream body interacting 
with a tridimensional (3D) multimodal virtual dream world. Even vivid 
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daydreams or mind-wandering episodes do not lead to this level of 
immersiveness, or, to borrow a term from the field of virtual reality, 
“presence”. From this perspective, dreaming might be regarded as a full-
blown world-simulation, which in this sense is more similar to our experience 
during the waking state as a whole, rather than just mind-wandering. This 
point is also related to the differences in experiential vividness of the states. 
For instance, in our research we have found that individuals can perform 
smooth pursuit eye movement tracking in REM sleep dreaming but not 
during visuomotor imagination during wakefulness (LaBerge, Baird & 
Zimbardo, 2018). These and other findings indicate that the perceptual 
vividness of dreaming is likely higher than that typically experienced during 
mind-wandering or daydreaming states.  
 
In turn (there are many overlapping constructs here!), we have proposed that 
this is potentially related to the amount of disconnection or decoupling from 
the external environment. While we have found that mind-wandering 
consistently involves sensory decoupling, as revealed by event-related 
potentials (ERP), pupillometry, and cortical phase-locking for example, the 
decoupling during REM sleep is more intense, which may allow for increased 
vividness due to reduced competition from external stimuli. From the 
neuroscience perspective, an argument has been made that the states should 
be regarded as qualitatively the same because of overlapping neural 
substrates. However, while the evidence indicates that there are some brain 
regions that are shared between waking mind-wandering and REM sleep 
dreaming, there are also many differences, and overall in my view the 
substrate of REM sleep dreaming appears to be notably different, both in 
terms of neural activation patterns and neurochemistry, from that of waking 
mind-wandering. Finally, part of the answer to this question hinges on how 
we define mind-wandering. Jennifer Windt has made the important point 
that on a broad definition of mind-wandering as spontaneous conscious 
thoughts, such types of thoughts can occur in a dream! If one thing can occur 
within, or during, the overall state of the other, then it seems problematic to 
equate the two. There are many interesting similarities as well – i.e., 
perceptual decoupling, spontaneous internal generation, etc. – and thus 
overall I find the similarities and differences approach to be the most fruitful. 
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Lucid dreaming is defined as a kind of dream during which dreamers are aware 
that they are dreaming. Stephen LaBerge provided the first experimental 
evidence for lucid dreaming by showing that lucid dreamers can perform in 
their dream an eye-movement sequence defined with the experimenter 
during wakefulness (LaBerge et al., 1981). You published recently a major 
synthesis on the advances of the neurocognitive research investigating the 
cerebral bases of lucid dreaming (Baird, Mota-Rolim, et al., 2019). Can you 
summarize the state of what we know about the neural mechanisms of lucid 
dreaming? 
 
First, I would like to emphasize that research on this topic is still in its 
infancy and we need substantially more research before definitive 
conclusions can be drawn. After objectively validating lucid dreaming as a 
phenomenon of REM sleep using the eye signaling method, LaBerge and 
colleagues went on to study physiological correlates of lucid REM sleep using 
this technique. Their team did fantastic and rigorous research, which has 
unfortunately often been overlooked and not received the recognition that it 
deserves. One of the main findings of that initial period of research was that 
lucid REM sleep was associated with measures of phasic activation and 
autonomic nervous system arousal, including higher REM density, 
respiration rate and heart rate (LaBerge et al., 1986). Together these findings 
suggest that lucid dreams tend to occur during periods of heightened 
physiological activation during ongoing REM sleep.  
 
These findings also raised the further question of whether the lucid REM 
sleep state was associated with a global and non-specific activation of the 
brain or whether it was associated with activation of specific localized brain 
areas or changes in specific neural oscillatory patterns. Over the past 40 years 
there have unfortunately only been about four EEG studies on lucid dreaming 
published in peer-reviewed journals. And even more unfortunately, each 
finds a different purported neural signature of lucid dreaming! Many of these 

Dreams, particularly those occurring during 
Rapid Eye Movement (REM) sleep, often involve 
what might be called “full immersion”, whereas 
mind-wandering does not. 
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studies have substantial interpretive issues and limited spatial sampling of 
the scalp, making them hard to interpret or compare. Thus in terms of EEG 
all we can say right now is that the current research consists of mixed results 
and more research is needed. In terms of functional magnetic resonance 
imaging (fMRI) experiments, research is even more scant, but several recent 
studies have pointed to regions of the frontoparietal network as important 
for lucid dreaming (Dresler et al., 2012; Baird et al., 2018). Critically, however, 
this comes from a case report and an individual differences study and there 
is still no group-level fMRI. As such, that remains one of the most important 
goals for upcoming work. One of the most important findings we have comes 
from pharmacology. Specifically, we know that the probability of having a 
lucid dream is substantially enhanced by cholinergic stimulation during 
REM sleep (LaBerge, LaMarca & Baird, 2018). This fits overall with the 
findings noted above suggesting lucidity is associated with increased 
activation. In my view one of the most interesting and important next steps 
for research on the neurobiology of lucid dreaming therefore is to understand 
mechanistically why Acetylcholinesterase inhibitors have such a dramatic 
effect on lucid REM sleep.  
 
Extending the approach of LaBerge, several labs around the world recently 
investigated the ability of experimenters to communicate with the lucid 
dreamer. To do so, they observed the response of the lucid dreamer to 
questions (e.g., arithmetic operations) using a variety of predefined “codes”, 
such as moving the eyes in one direction or moving certain muscles of the 
face to say “yes” and moving the eyes in another direction or moving other 
muscles for “no”. Which new insights can be gained by the development of an 
extended real-time communication with a lucid dreamer?  

I think these findings are important to publish in the peer-reviewed literature 
as a proof of concept. Nevertheless, it is perhaps worth mentioning that many 
of us in the field have known for a long time that this was possible since there 
have been lucid dream induction devices available for decades that include 
the possibility for two-way interaction with the device through eye 
movements. I haven’t yet heard a compelling argument for how this will open 
up new avenues of research. Most of the time lucid dreamers should be in a 
position to remember experimental tasks and intentions that were set in 
conversation with an experimenter before going to sleep, so it is hard to see 
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what this adds that goes beyond that in a substantially different way. 
Furthermore, communicating in this way with someone who is asleep and 
dreaming consistently runs the risk of waking him or her up. These comments 
should not in any way be taken to denigrate this research, as again I think it 
is important to publish as proof-of-concept. And perhaps there could be uses 
for this that I have not thought of yet. On the other hand, it does strike me 
that having a higher repertoire of signals on the output side could be useful 
for “annotating” ongoing physiological sleep recordings. For instance, my 
colleague Stephen LaBerge has suggested that by using something like 10 
different types of eye signals a dreamer in the sleep lab could indicate that 
they are currently experiencing a variety of specific kinds of conscious 
content. By making these distinct signals, they could in real time label 
ongoing physiological recordings of dreams. This could be highly useful for 
psychophysiological studies of mind-brain relationships during sleep.  

Lucid dreaming differs from dreaming in terms of metacognition, the cognitive 
ability of having explicit knowledge on our cognitive processes. Indeed, we 
know that we are dreaming when we are dreaming lucidly as contrary to 
regular dreaming (Kahan & LaBerge, 1994). Yet, lucid dreaming is also 
characterized by other mental capacities that differ from regular dreaming. 
For example, voluntary control is rated by the lucid dreamer as similar as 
wakefulness and is enhanced as compared to normal dreaming (Dresler et al., 
2014). This allows for the dreamer to take the control of the course of the 
dreaming scenario. What can lucid dreaming teach us about the role of 
metacognition and more generally about the difference in cognitive activity 
during dreams and the waking state? 

You ask an interesting and important question. In fact, the paper you cite by 
Kahan and LaBerge showed that non-lucid dreams are characterized by more 
metacognitive thought than people typically acknowledge. For instance, they 
found that people often experience high-level cognition in dreams, including 
thoughts such as “I wonder how what I just said may have caused so-and-so 
to feel” or “so-and-so asked me a question and I realized I didn’t know the 
answer and I felt embarrassed”, etc. These are remarkably complex thoughts 
that have metacognitive components i.e., directly reflecting on one’s own 
cognition or emotional state and/or others (theory-of-mind). Nevertheless, 
despite this, by definition we lack a specific kind of metacognitive knowledge 
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in (non-lucid) dreams: namely, knowledge about the overall state of 
consciousness we are in. On the basis of these findings, Kahan and LaBerge 
argued that dreaming and wakefulness actually aren’t that different in terms 
of ongoing thought. After all, most of us don’t go around during the waking 
state reflecting on our state of being awake, and so it was argued that it’s 
actually not that peculiar that we do not do this during dreaming either.  
However, a problem with this argument is that dreaming scenarios and 
content are not merely a recapitulation of our waking lives. Instead, not only 
do highly bizarre events occur during dreams, but I can experience myself as 
a totally different person, or living in a totally different century, or I could 
find myself on another planet! The point is that during dreams we can find 
ourselves in situations that are profoundly discontinuous with the rest of our 
waking lives and yet we still don’t notice that anything is amiss. This shows 
how the picture is actually more complex than is typically discussed: on the 
one hand, we can have highly complex, including metacognitive, thoughts, 
and on the other hand, we can be completely disoriented, which suggests that 
something is profoundly different about our state of consciousness during 
dreams.  

I think an interesting direction to pursue in resolving this apparent paradox 
is Tulving’s notion of “autonoetic consciousness” (Tulving, 1985). In other 
research we find that, contrary to thoughts in the waking state and 
particularly mind-wandering, dreaming individuals rarely engage in episodic 
memory or autobiographical planning for the future. Thus one way to think 
about what is different during dreaming consciousness is in terms of our self-
model, including our experience of ourselves as a self extended over time. 
Jennifer Windt and Thomas Metzinger have done excellent work in this area, 
and have begun to think about how many of the key changes in consciousness 
that occur after becoming lucid that you note above – including volitional 
control, episodic memory and metacognitive awareness of state – may all be 
related to changes in our self-model (Windt & Metzinger, 2007).  

One way to think about what is different during 
dreaming consciousness is in terms of our self-
model, including our experience of ourselves as a 
self extended over time. 
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Specifically, they have made the interesting suggestion that the specific 
metacognitive deficit in dreams may be directly linked to our ability to think 
about our self being in a current state. Similarly, as noted above, the re-
instantiation of episodic memory also seems directly linked to our ability to 
experience selfhood, specifically the experience of ourselves over time, and 
volitional control is the experience of myself as an agent that can direct my 
attention or actions. Overall this suggests that for humans a key difference 
between waking and dreaming may be in how we experience ourselves as 
conscious subjects.  

For inexperienced lucid dreamers, dream reports reveal that it is difficult to 
maintain the state of lucidity and attempts to control the dream scenario may 
lead to the loss of lucidity or to awakenings (LaBerge & Rheingold, 1990). Yet, 
with training, expert lucid dreamers can learn how to maintain such a state 
(Stumbrys et al., 2012). Such consideration can be extended to meditation as 
beginners might have difficulty entering the meditative state or remaining in 
it (Brown & Engler, 1980). How does training allow for the access and 
stabilization of these conscious states? How do they relate to interindividual 
traits and practices (Schredl & Erlacher, 2004; Baird, Riedner, et al., 2019)?  

Your question points to the connections between lucid dreaming and 
meditation, which to my mind is an interesting topic deserving of more 
research. There are two distinct aspects: access and stabilization. We have 
found that long-term meditation practitioners report more frequent lucid 
dreams compared to individuals without meditation training, suggesting that 
there is something about meditation practice that leads to greater access to 
the lucid dreaming state (Baird et al., 2019). Additionally, many of the 
primary skills cultivated in meditation practice (particularly open-
monitoring or focused-attention meditation), including stability of attention 
and meta-awareness, are thought to be useful in having lucid dreams. 
Stumbrys et al. (2015) found an intriguing association between dispositional 
mindfulness (a construct that broadly refers to cultivating awareness of 
experience in the present moment) during waking states and lucid dream 
frequency, but only in individuals with prior meditation experience. 
Although preliminary, one interpretation of this finding is that at least some 
types of meditation practices result in changes in trait mindfulness, or 
cognitive skills associated with specific aspects of mindfulness, that then 
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carry over into sleep and dream states, leading to increases in lucidity. Our 
recent research has also found a link between  
specific aspects of trait mindfulness and lucid dream frequency.  
The link between mental training and sustaining lucidity is equally 
interesting from a theoretical point of view, however almost no empirical 
work has been done to explore this connection. Dunne, Thompson and 
Schooler (2019) have recently argued that certain styles of mediation, for 
instance Tibetan Mahamudra, specifically cultivate a type of non-
propositional, sustained meta-awareness that could be useful in sustaining 
lucidity during a dream. I would like to see this investigated in future 
research.  

Sleep represents an interesting case for consciousness research since it 
consists in periods during which conscious activity is reduced, typically in 
NREM sleep, and a period where conscious activity qualitatively differs from 
wakefulness, typically in REM sleep. Yet, conscious experiences during sleep 
have long been considered with caution as reports about dreaming activity 
are available only after the sleeper has awakened and not during sleep 
(Malcolm, 1958; Windt, 2013). The identification of neural markers of 
consciousness, as well as the development of lucid dreaming research, opens 
novel ways to directly probe consciousness during sleep. What is the 
relevance of studying sleep according to you to understand consciousness? 

I think there are (at least) three critical points to be made here, and then a 
point specifically about lucid dreaming as methodology. First, sleep is the 
only naturally occurring physiological state characterized by a global loss and 
recovery of consciousness. Thus, sleep turns out to be a useful state for 
building and testing theories of consciousness. Specifically, any  
theory of consciousness needs to both account for and be consistent with the 
neurophysiology of sleep states associated with consciousness. If the 
predictions of a neurobiological theory are inconsistent with the observation 
that consciousness occurs in particular brain states during sleep, then the 
theory needs to be revised or discarded. Having the opportunity to study a 
state with a different neurophysiological milieu seems a great boon to  
scientific research in this area. Being able to study this alternate state puts us 
in a stronger position to build better, more generalizable theories. Second, 
unlike other states, such as anesthesia-induced states of unconsciousness,  
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sleep affords us the unique opportunity to contrast consciousness with 
unconsciousness within the same overall vigilance state. There are likely 
many changes in the brain that take place during the shift from wakefulness 
to sleep or anesthesia to post-recovery wakefulness that have nothing to do 
with consciousness per se. Thus, within-state contrasts in NREM or REM 
sleep allow us to study specific changes in brain activity associated with the 
change in consciousness and to avoid confounding differences in brain 
activity between vigilance states that are not related to consciousness. Third, 
conscious states during sleep are largely decoupled from the external 
environment, so this fortuitously allows us to study the neural substrate of 
consciousness while avoiding another critical confound: namely, the neural 
activity associated with stimulus processing but not related to the generation 
of conscious percepts.  

Finally, in line with the high value of sleep research for consciousness, lucid 
dreaming opens up a new way for us to directly study conscious content 
during ongoing sleep dreaming. I don’t think this fact has yet been 
appreciated or widely recognized. What lucid dreaming essentially gives us is 
experimental control over the dream state in a way that was previously 
impossible. As we have shown in our recent studies, lucid dreamers can 
perform specific tasks during dreams or invoke specific types of conscious 
content (e.g., LaBerge, Baird & Zimbardo, 2018). Lucid dreaming is thus an 
invaluable methodological tool within the cognitive neuroscience to study 
dreaming and by extension consciousness.     

 
On a final note, mind-wandering has been reported for accounting about 50% 
of our awake life (Killingsworth & Gilbert, 2010) and sleep represents 30% of 
our lifetime (Iber et al., 2007). Your research topics cover thus the majority of 
our life. How does research on these topics change our view of mental life  
and the potential of the mind?  

What lucid dreaming essentially gives us is 
experimental control over the dream state in a 
way that was previously impossible. 
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One of the things that I find most fascinating about self-generated states of 
consciousness is that they illustrate the profound extent to which our 
ongoing conscious experiences are generated internally. This is illustrated 
most strikingly in the case of dreams, where, as I mentioned earlier, we can 
experience a multimodal 3D virtual reality that can seem just as real and 
experientially vivid as waking life, but we know is generated completely 
independently of the external environment. For me personally, this has 
profoundly altered my view of perception. I spent most of my life as a naïve-
realist, thinking that I was looking out through the windows of my eyes and 
seeing directly physical objects in front of me. It turns out that is not how 
perception works. Instead, at all times what we experience is quite literally a 
“virtual reality” generated by our brain. I regard this as one of the most 
interesting things I have ever learned. So overall, one view that emerges from 
studying self-generated states, in particular dreaming, is that our experience 
of the world is at all times endogenously generated by the ongoing dynamics 
of the brain, but is merely shaped by environmental input some of the time. 
This point has been made several times by other researchers, but I emphasize 
it again here because I think it does offer a profound shift in how we think 
about our ongoing conscious mental activities and the nature of our 
perceptual experience of the world.  

In terms of the potentials of the mind, that is a big question. I will just 
mention one here. One of the ways of exploring this that has most fascinated 
me is examining the following question: By extending self-aware 
consciousness into dream and sleep states, could we tap into potentials of our 
minds that we haven’t yet explored? This is yet another one of the reasons I 
have been fascinated by lucid dreaming and drawn to do scientific research 
on the topic. The question is, by being able to bring our “wake-like” cognitive 
faculties into the REM sleep dreaming state, could we explore a part of our 
mind-brain “state-space” that we haven’t previously had access to? And could 
this state have unique uses, for example for things like problem-solving, art 
or creativity? To briefly mention an example, I met a professional composer 
who in his lucid dreams would find a radio and turn it on and hear 
symphonies being played. He would then wake up and transcribe the music 
that he heard in the dream into musical notation. In this way he was able to 
consciously use the REM sleep state for creative inspiration. I’ve met visual 
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artists that have done the same type of thing, for instance walking into an 
“art gallery” in their lucid dream and seeing paintings on the walls displayed, 
and then waking up and painting the paintings that they saw in the dream 
gallery. These are anecdotes and this needs to be researched. But it does raise 
the intriguing possibility that there may be untapped potentials of our minds 
that we may be able to access by extending greater awareness into the REM 
sleep state. Overall, I don’t think we’ve really considered yet what the 
potentials could be of making the dreaming state of the brain accessible to 
our unique form of self-aware consciousness. 
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