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Could you first explain how you have come in your academic career to adopt a strong
empirically oriented philosophy - what triggered your interest in the study of the
variety of conscious states?

It is hard to say what actually drives a particular career path - lots of coincidences,
[ suspect. Like most young philosophers back in the 1990’s, T did not have much
interest in, or understanding of, empirical science. I saw myself as engaged in a priori
conceptual analysis. Most of my research was in philosophy of language. But I got to
share an office with Tan Gold, who had done serious work in psychopathology. Tan
Gold introduced me to theories of delusion formation and thereby to cognitive
neuroscience. It immediately appealed to me and I think that deep down I must
always have known that the philosophical problems that I wrestled with in fact do
relate to science. In other words, these philosophical problems can’t be addressed
only with conceptual analysis (though conceptual analysis can be essential to
science!). Even though I continued traditional philosophical work, I sought out more
and more researchers from neuroscience and other disciplines. I ralked a lot with
Andreas Roepstorft at Aarhus who was busy building a research network around
cognitive neuroscience and got intrigued by the clever experiments conducted there
by Chris Frith and others. I think the ovcrarching philosophical problcm that
interests me, and has been the focus of my work for a long time, is how we (or our
brains) make sense of the sensory input that hits the senses. Perhaps I am interested
in this because I am myself often perplexed at what the world around me means!
Perception is, when you think about it, pretty amazing, and the varieties of
conscious experience that accompany perception are so rich and multifaceted that
it is hard to believe that a biological organ like the brain is responsible for it all. Of
course, I would like to know what the ultimate nature of consciousness is — how the
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brain gives rise to any kind of consciousness — but I am actually more interested in
what shapes our conscious experience.

Could you please describe briefly the concept of a “mode of consciousness” and how it
differs from other accounts of consciousness?

I wouldn’t say that a “mode of consciousness” is an account of consciousness that is
in competition with other accounts. It is more a way to point to an aspect of
consciousness that hasn’t received so much attention. Most researchers focus either
on contents of consciousness (“I experience a red rose”) or levels or states of
consciousness (‘How conscious are you?”). What Tim Bayne and I did was simply
highlight that there are global states of consciousness too — which we called “modes”,
or ways, of being conscious. Modes are not just a matter of accumulating all the
contents, they are a global way of having or characterizing those contents. Similarly,
modes are not just a matter of having a level of consciousness, they are a way of
characterizing what that level is (besides, we don’t really think there are levels of
consciousness as such; see our new paper in Trends in Cognitive Sciences (Bayne et al.
2016)). We argued that perhaps we can learn something new about consciousness
from considering modes and different dimensions of consciousness rather than just
levels and contents. A recent study in Neuroimage Clinical by Sergent and colleagues
intriguingly supports this multidimensional approach to consciousness (Sergent et
al., 2017).

There are global states of
consciousness too - which we called

“modes”, or ways, of being conscious. ’

You describe modes of consciousness as global states of consciousness being mutually
exclusive (here | am referring specifically to when you say that a “creature cannot be in
two distinct modes of consciousness at once”, p. 60 in “Modes of Consciousness”
(Bayne & Hohwy, 2016)). Is this necessitated by unity being a fundamental property of
conscious experience, as defended by Tim Bayne (2002), or does it add something else
to the understanding of consciousness?

This is a good question. Perhaps Tim thinks there is a link between unity and modes
— that is not a bad thought! But the main idea to begin with was that when we
characterize modes, it seems we can’t find cases where two modes overlap. I am quite
open to hearing counterexamples to this though. A lot obviously hangs on how
modes are defined. Considering a mode as a multidimensional construct
(determined by dimensions of content and functionality, and perhaps arousal
states), one can imagine two creatures being in the same mode for different reasons
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(being placed in different positions on different dimensions might end up
determining the same state overall). It is less clear how there could be two modes in
the same creature, from this kind of perspective.

Following the previous question, functionally, it appears that for example some parts of
the brain can enter sleep states while the rest of the brain remains in an awake state
and affect properties of the conscious experience (Vyazovskiy et al., 2001; Hung et al.,
2014). This phenomenon is experience dependent, and could affect differentially
functional properties of the conscious experience (Sarasso et al., 2014). For example,
“‘modes” have more of a familial resemblance rather than a shared core set of functional
properties (or dispositional properties). | wonder if you would prefer to frame these
transitional or mixed states as either “awake” or “asleep” with some gradation along the
relevant dimensions and how you would accommodate these transitions in your model?

Again, this is a nice type of case to think about. One way to go would be to label
that mixed case as its own overall, global mode. This is almost cheating, of course,
since we naturally would want some taxonomy of modes (e.g. either “awake” or
“asleep”). But perhaps what the multidimensional account teaches us is that modes
can come in many different forms, and that as long as there is something it is like to
be in that mode from a global perspective, then it is a mode, even if it is determined
by an unusual constellation of positions on the various dimensions making up the
current global conscious state. You might think that this move brings us in to the
vicinity of dependence on a unity view, a la Bayne, as mentioned in the question
above.

You describe a criterion for defining modes as “something to be like in, from a global
perspective”. As you explain in “Modes of consciousness” (Bayne & Hohwy, 2016),
modes are not to be understood as phenomenological constructs but rather
characterizations of distinguishable states of consciousness. Nonetheless, it seems
possible to develop some phenomenology or subjective knowledge about modes, in the
forms of noetic feelings (e.g. feeling tired) or metacognition (e.g. becoming lucid during
dreams). How do such metacognitive instances relate to modes and what could their
function be in the conscious process?

This is exactly the kind of question we are hoping will arise once we begin focusing
more on modes of consciousness. It opens up possibilities of new discussions. For
noctic feelings, there is probably a spectrum from local to global (for discussion, see
Dokic 2012). A feeling of knowing seems local to a particular content (e.g. “I feel I
know what the capital of Latvia is but I can’t retrieve it”). A feeling of tiredness, or
various moods, may be more global, coloring the entire global state of consciousness
across both content and functional dimensions; this would make is closer to a mode.
I think it is right that there is a distinct phenomenological feel to being tired but
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apart from describing the physiological aspects (“I can’t keep my eyes open”) and
offering metaphors (“feels like I am walking through creacle”) it is perhaps hard to
pinpoint these feelings phenomenologically. Metacognitive states more generally are
good candidates for teaching us about modes, I think. However, much here depends
on what such states amount to. Feelings of uncertainty or confidence for example
might or might not be important for the overall conscious process. Some people
think that metacognition is essential to consciousness, others do not. But
irrespective of their role in theories of consciousness, I am quite interested in the
idea that such feelings in fact modulate the global state of consciousness. This also
sits well with my pet theory ofprcdiction error minimization: if the brain engages
in precision-weighted prediction error minimization, then it would be natural to
assume that it continuously assessed the overall rate of prediction error
minimization and expected precisions, and brings this to bear on perceprual
inference in a global sense. Developing these vague thoughts furcher is a project for
the future (or for someone else)!

How would a multidimensional account tackle the apparition of entirely new abilities or
functions in some states of consciousness (e.g. in some drug-induced or meditative
practices)? Could we frame the emergence of new abilities in different conscious states
as a hierarchical ordering of dimensions, where new dimensions appear to further
classify subgroups of conscious' states, or as interaction between functional
dimensions (by hierarchical, | am rather picturing a bush-like structure, just as in
evolutionary science, rather than a single tree)?

Perhaps this is in fact an empirical question as well as a conceptual one — it may
require extensive empirical work to somehow vary the dimensions of consciousness
and figure out how they belong together and build on each other. Tt might be
hierarchical in some sense (and I like the idea of wayward tree more than a linear

hierarchy).

Following the previous question, | wonder then if all conscious states share the same
multidimensional space. Would you identify some fundamental dimensions of
consciousness on to which any state of consciousness can be projected?

We have certainly tried to argue that there are no levels of consciousness in any
strict, straightforward sense (in the Trends in Cognitive Sciences paper mentioned
carlier (Bayne et al., 2016)). Part of this conclusion comes from our suspicion that
consciousness itself is not something that can be said to come in degrees but that
rather the dimensions that determine global states of consciousness (in terms of
content ranges, and functional properties such as attention) can come in degrees. It
seems quite likely to me that these dimensions will interact with each other and
thereby create fluctuations that are not easy to order in any hierarchical way.
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¢¢ Consciousness itself is not something that
can be said to come in degrees, but rather
the dimensions that determine global states
of consciousness can come in degrees. 9

The diversity of modes suggests that consciousness could be realized in a multiple
fashion rather than relying on a single mechanism. Could this consideration be relevant
in the search of neuronal correlates of consciousness?

[ very much think that the search for the neural correlates of consciousness needs to
take modes or global states of consciousness into consideration. I am not sure
multiple realization is the best way to describe this, mainly because that discussion
pertains to metaphysical concerns about functionalism and identity theory, whereas
the neural correlates is an empirical issue. But the thought is right: the same
perceptual content might be experienced under different modes, such that the
underlying neural mechanism differs. This is something that is dealt with nicely n
multifactorial experimental designs where modes could be a factor alongside
content. For example, one could look at binocular rivalry in different modes of
consciousness (e.g. tired vs. alert). The idea is that contents might interact with
modes such that the mechanism for consciousness differs for different modes and
different contents. Note that the interaction may go both ways: we might perceive
some object differently depending on the mode (a friendly face may be perceived as
hostile when in a low mood), and some modes may be modulated by some contents
(perceiving the tiger will make you feel less tired).

Do you think that a multidimensional account of consciousness would benefit from the
identification of trade-offs linked to biological constraints? For example, using the
externally-oriented vs. self-oriented axis to study wake vs. sleep, rather than just a
unidimensional conception of connected vs. disconnected from the environment?

[ think that is very likely. It seems that there many dimensions that can go into what
determines a mode of consciousness. This will involve interoceptive states, aspects
of action and decision—making, and perceptual inference concerning self vs. world.
[ agree it is important to move away from the kind of “environment connectedness”
that typical bedside tests of consciousness are most focused on. This relates to the
recent spate of studies of vestiges of consciousness in disorders of consciousness (e.g.
work by Adrian Owen and Steven Laureys (Owen et al., 2009)). They show that
consciousness does not need to be directly related to responsiveness to the
environment but can be a more endogenous process. This invites the thought that
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perhaps in some modes, there is a very strong focus on internal, endogenous, self-
related aspects of consciousness.

The frameworks of Predictive Coding and Bayesianism have been successful in
explaining several aspects of cognition in a neurocomputational framework (Hohwy,
2013). Some work has been done to link this to phenomenology (e.g. the work from
Corlett's laboratory). How do predictive and Bayesian approaches shed light on the
understanding of the different modes of consciousness and their phenomenology?

It is tempting to think of modes of consciousness as different overall ways of
minimizing prediction error in a brain in a certain situation. That is, the brain may
minimize prediction error at different rates, and may realize the same rate of
prediction error minimization in different ways — and the overall rate of prediction
error minimization may be reflected in the current mode. This perspective would
matter because it ties different modes together under one theoretical umbrella,
having the potential to explain why such different states (when explained in terms
of content and functionality dimensions) all have in common that they are modes of
consciousness. Of course, with this comes a rather speculative notion that the state
of consciousness is determined by the overall rate of prediction error minimization:
if you minimize too little, or too much, at any given time and relative to a model,
then you lose consciousness. Don’t ask me to justify this theory just yet though!
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