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We humans have long thought of
ourselves in terms of bodily and mental
spheres of existence. These days
many of us understand that the mental
aspect of who we are is embedded
in the part of the body known as the
brain, and is therefore also part of our
physical, bodily self. Although most
of us accept this scientific conclusion
about the physicality of the mind,
many nevertheless feel as though
their mind possesses some quality
lacking in other physical systems
within their body, and even within their
brain — we have first-hand knowledge
of our thoughts and feelings, but not
of the neural processes that control
body processes related to digestion,
respiration, heart rhythm, and so on,
nor of the brain’s control of much of
our behavior.

In this My Word, we explore the
question of what is different about
a brain state about which you are
conscious from one that you are
not? We will argue that all conscious
experiences involve elements of
memory and meta-representation.
This framework may help us better
understand the subjective qualitative
character of conscious experiences,
as well as why meta-representations
may be involved in generating even
the simplest of such experiences.

Phenomenal ‘feel’ and conscious
content

William James famously referred to the
special property of conscious states
in terms of ‘warmth and intimacy’.
These days it is common to describe
this as a phenomenal ‘feeling’ — the
quality that makes red seem red, an
apple seem like an apple, and fear
feel fearful [1]. There is considerable
disagreement about what this quality
is and how it may come about in the
brain in relation to the actual content;
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what the experience is about, for
example, an apple or a snake.
First-order theories, such as
recurrent processing theory [2,3], posit
that consciousness originates in brain
regions specialized in the processing
of a given kind of information. For
perceptual states of consciousness,
these include, for instance, visual
or auditory cortices. For emotions
like fear, subcortical areas such as
the amygdala have been proposed
to be a first-order locus [4]. In first-
order theories, the phenomenal feel
and content of the experience are
fully accounted for by some specific
pattern of neural activity within these
first-order areas.
Higher-order theories, on the
other hand, suggest that first-
order representations may not be
sufficient to account for either the
phenomenal feel or the content of
the conscious experience [5-7]. They
posit that some higher-order cognitive
mechanism, possibly involving circuits
in prefrontal cortex, is needed in order
to monitor or meta-represent the
first-order information. As such, the
information represented in first-order
structures remains non-conscious
(or pre-conscious) if no higher-order
re-representation is involved. With
respect to fear, this view posits
that the amygdala controls non-
conscious defensive responses,
such as behavioral and physiological
responses to threats, but that higher-
order re-representation, possibly
involving prefrontal cortex, is required
in order to generate the subjective
experience of fear in response to the
threatening stimulus [7-9]. For higher-
order theories, the phenomenal quality
and conscious content both require
the higher-order state.

Memory and consciousness
The pioneering 19™ century
psychologist Hermann von Helmholtz
proposed that conscious perception
is an ‘unconscious inference’ based in
part on memory. Consistent with von
Helmholtz’s logic, we propose that
all states of consciousness depend
on memory [7-9], and specifically
on mechanisms that integrate
sensory and memory information
unconsciously (i.e. pre-consciously).
A fundamental distinction in
memory research is between
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Table 1. Anoetic, noetic, and autonoetic consciousness.

Consciousness Knowledge Memory Meta-representation Self Example thought
Anoetic Non-knowing Procedural Non-cognitive Implicit Thought not involved
Noetic Fact-knowing Semantic Cognitive Assumed “There is an apple”
Autonoetic Self-knowing Episodic Cognitive Explicit “| see an apple”

memories that are formed and stored
in a way that can be consciously
retrieved, and memories that are
stored implicitly, and hence are

not consciously experienced when
retrieved [10]. People can have
conscious introspections and talk
about explicit memories, but they
can only show the effects of past
implicit procedural learning through
nonverbal behavior. One consequence
is that a person with damage to

the circuits underlying explicit
memories can procedurally acquire
and perform behaviors which they
have no conscious memory of having
acquired; conversely, damage to

one of the many procedural memory
circuits prevents behavioral learning
by that system, but spares the ability
to remember the episode in which
they tried to learn the behavioral
response.

An influential view of the relation
between memory and consciousness
was developed by Endel Tulving [11].
He identified three kinds of conscious
states that are each associated with
a distinct kind of memory (Table 1).
Although Tulving’s taxonomy was
proposed to account for how memory
contributes to consciousness, we
believe it is also useful as a way of
using memory to partition conscious
states and thereby better understand
consciousness itself.

Autonoetic consciousness is
explicitly about your self in the
present moment in relation to your
past and future. It is grounded in
episodic memories: memories about
experiences you have had. The
episodic record of your life provides a
sense of continuity with your personal
past (recollecting seeing a robin on a
certain day and in a particular place);
it also allows one to project into
possible personal futures (wondering
what kinds of birds you might see on
your next outing). This ability to visit
your personal past and hypothetical
future is called mental time travel [11].

Noetic states of consciousness
depend on semantic memories of
factual and conceptual information
about what things are and are not.
For example, seeing a bird and
recognizing it as a robin not only
requires sensory processing of the
visual properties of the present
robin, but also semantic, including
conceptual, memories about what
birds and robins are. In sharp contrast
to autonoesis, noetic states do not
require explicit self-awareness and do
not support mental time travel.

A third kind of state recognized
by Tulving is anoetic awareness.
Although the most basic, it is the
least intuitive, and requires some
discussion. Tulving referred to anoetic
consciousness as states of ‘non-
knowing’, by which he meant that
these do not themselves directly rely
on or contribute to our conceptual,
explicit knowledge, and hence are
not readily available for introspection.
They are conceptually similar to
what first-order theorists refer to as
‘phenomenal consciousness’ [2,3],
and have also been described as
‘non-reflective qualia’ that occur in
primitive emotional states related to
survival behaviors involving defense,
mating, feeding and so on [4]. They
exist on the ‘fringe’ or ‘penumbra’ of
consciousness, to borrow expressions
from William James.

Although Tulving and others
describe anoetic states as temporally
and spatially bound to the current
moment, and mainly about the
here and now, we believe this
needs qualification. This is true of
the sensory component of such
states — but the involvement of
implicit, procedural memories gives
the moment a connection to relevant
aspects of one’s implicit history
with similar stimuli [11-13]. For
example, through past exposures
to wavelengths within a certain
range, the visual cortex, via synaptic
plasticity, has implicitly learned

relations between dynamical neural
profiles and sensory inputs. These
implicit memories are used to classify
the wavelength of the present stimulus
with other stimuli from the past

with similar neural profiles. Indeed,
empirical findings show that colors
and other low-level visual features
are embedded in a local spatial and
temporal contexts of other neurons
and are processed relative to these
[14]. The color of a stimulus, when
not conceptualized by semantic
memory, can only be experienced
relationally with respect to other
possible color representations, which
is what accumulated procedural
memories offer. Accordingly, what we
consciously see as red only looks red
because of the way it looks similar to
and different from other stimuli that
have been seen in the past [13,14].

To illustrate the relationship between
these three kinds of conscious states,
consider the experience of seeing a red
apple (Figure 1). An anoetic experience
of ‘redness’, lacking the conceptual
support of semantic memory, remains
as a sensation of some complex set
of wavelengths classified in relation
to past experiences with similar
wavelengths stored via procedural
memories. With semantic memory, the
wavelengths become noetic states in
which you are informed by what you
conceptually understand ‘red’ to be,
and how red relates to other features,
such as shape, allowing an awareness
that a red apple is present. If your
self, via episodic memory, is explicitly
brought into the experience, an
autonoetic state of a red apple exists,
perhaps involving the recollection of
some experience involving apples from
your past, or anticipating an experience
in your future.

Meta-representations and
consciousness

Each of Tulving’s three conscious
states have been said to be based on
a pre-conscious meta-representation
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Figure 1. Meta-representations, narrations, schema, and consciousness.

The model developed in this paper involves three key ideas. First, conscious experiences of
events in the world involve lower-order elements of memory that are meta-represented and fil-
tered by schemata that narrate the content of the conscious experience. Second, the lower-order
state, meta-representation, schema, narrative, and content differ for anoetic, noetic, and auto-
noetic experiences. Third, the states are hierarchical, such that the implicit procedural memory
element of anoetic consciousness is passed on to noetic and autonoetic states, providing these
explicit conscious experiences with a ‘phenomenal feel’ and sense of ownership.

[12]. As such, Tulving’s model can
be thought of as a kind of higher-
order theory in which conscious
awareness arises from the re-
representation of a lower-order state
by a higher-order one [5-9,12]. In
other words, as in higher-order theory,
the meta-representations are pre-
conscious antecedents to conscious
experiences.

In the case of anoetic
consciousness, the lower-order
state is not simply a pure sensory
state of visual cortex, as claimed by
lower-order theories. It is, as noted, a
representation in which raw sensory
input has been compared with
implicit procedural memories from
similar past visual experiences. In
further contrast to first-order theories,
we suggest that even an anoetic,
non-reflective, conscious experience
of red depends on processing beyond
visual cortex. For example, in order
to experience red as being about a
stimulus in the world the brain must
distinguish it from other kinds of
visual cortex states based on internal
visual imagery or neural noise [15].

For this to happen, some additional
mechanisms may have to implicitly
retrieve, perhaps via an implicit
schema (see below), the dynamical
profiles of early sensory activity, in
order to draw the correct perceptual
inference. In this sense, we propose
that meta-representations contribute
to even the simplest perception of
non-conceptualized redness [6,7,12].

Noetic experiences add semantic
knowledge stored in medial and
lateral cortical areas of the temporal
lobe [8,10] to the anoetic state. This
creates conceptualized perceptual
content about what the stimulus is,
and how it relates to the present
situation. If you have the conscious
thought that you are seeing the
redness of an apple it is because you
are noetically experiencing the content
of the meta-representation.

For autonoetic states, episodic
memories about relevant past
personal experiences stored in the
temporal lobe are added to the noetic
state. Through the mental time-travel
feature of episodic memory, we feel
consciously connected to our self
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over time, including our past, and our
possible future, selves.

In summary, the three kinds of
meta-representations seem to
serve the same purpose — they
appear to function as higher-order
re-representations of lower-order
sensory and memory information.
If correct, the implication is that
all conscious experiences are
preceded by a non-conscious meta-
representation, without which there is
no consciousness. We suggest that
these meta-representations involve
areas of prefrontal cortex, possibly
including dorsal and ventral lateral
prefrontal cortex, the frontal pole, and
medial frontal areas [6-9,15-17]. Next,
we consider how these pre-conscious
meta-representations might be
translated into conscious content.

The stories we tell ourselves
Novelists, inspired by William

James’ description of ‘the stream of
consciousness’, have capitalized on
the narrative, story-like quality of the
human mind. Scientists, too, have
followed this lead [18-20], noting that
one’s self has a narrative-like structure
that gives us psychological coherence
over time. This coherence is probably
maintained by perpetual revisions,
with the results carried forward though
memory. For example, if a new noetic
or autonoetic experience is discordant
with stored semantic or episodic
memories, either the anomaly has to
be accepted or the stored knowledge
has to be updated. Although the term
‘narrative’, when used in relation to
mental states, most commonly refers
to a verbal story line told by our inner
voice, our conscious experiences can
be visual or even multimodal, and the
underlying narratives, in turn, would
be as well.

A common assumption is that
narrations are outcomes of conscious
states — they occur post-consciously.
But we propose that narratives are
also involved in the initial generation of
the content of noetic and autonoetic
consciousness. In particular, we
suggest narratives reflect the complex
memory processes known as schema
[8,21]. These are collections of
semantic memories about recurring
objects and situations that serve as
non-conscious conceptual templates
for storing new memories and for
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understanding present situations in
relation to one’s needs and goals
[7-9,21]. Of interest is that the ventral
medial prefrontal cortex has a role in
both schema [8,21] and narrations
[22]. This area interconnects with
other prefrontal areas that have

been implicated in metacognition
and consciousness, such as the
dorsal lateral frontal cortex and the
frontal pole [6-9,15-17,23,24]. We
hypothesize that when the relevant
prefrontal circuitry is damaged, pre-
conscious narrations and the contents
of conscious experiences should be
affected.

Owning up

The preceding discussion begs the
question of how anoetic states fit

into our narrative framework of noetic
and autonoetic consciousness. We
suggest that anoetic states may play a
crucial role in the feeling of ownership
we have about our mental states.

Mental state ownership is so natural
and automatic that we never have to
explicitly affirm it. This fact is put into
stark relief by certain neurological or
psychiatric conditions in which people
lose the sense that their thoughts
and feelings belong to them [25]. A
common view is that this personal
relationship to mental states is due
to autobiographical memory, which
includes episodic and semantic
memories about our self. Certainly, our
autobiographical memories, especially
episodic ones, are important in giving
us a sense of continuity over time. But
there may be more to the sense of
ownership than that.

As we noted, procedural memories
give anoetic states a connection to
implicit aspects of one’s history that
are relevant to the present stimulus
situation. The fringe or penumbral
quality of these goes unnoticed
because anoetic states are often
embedded in noetic and/or autonoetic
states with actual conscious content
[4]. It is mainly in laboratory studies
where explicit consciousness
involvement is minimized that a pure
anoetic experience can be isolated. But
in a real-life situation the procedural
memories, and their implicit connection
to your past, may be what makes a
noetic or autonoetic state feel it is, by
mere acquaintance [25], yours without
you ever having to explicitly affirm that.

Now consider this idea in the
context of a complex real-life situation
in which you are not just seeing a
stimulus but are in a life-threatening
encounter with a dangerous stimulus
such as a rattlesnake. Sensory
information about the snake will not
simply be transmitted from visual
cortex areas to memory and higher
cognitive circuits. It will also be
transmitted to subcortical circuits,
such as those involving the amygdala,
that organize defensive behaviors
and physiological reactions, and
that also activate arousal systems.
The behavioral and physiological
responses also produce sensory and
chemical signals that are represented
in the brain as body states [4,8,9,26].
Importantly, these circuits have also
acquired procedural memories about
the relevant neural responses made
in the past. These will determine, for
example, how the present degree of
activation of amygdala, arousal, or
body state circuits match levels from
the past. Still other implicit circuits
are also likely activated. For example,
object recognition or auditory
pattern recognition circuits might be
primed to detect related stimuli, and
motor circuits primed to respond
behaviorally.

All of these implicit states will
become part of an anoetic background
monitored by the meta-representation
that also includes semantic conceptual
content about snakes and episodic
content about your personal
experiences with snakes. The content
of the meta-representation as a whole,
we suggest, will be schematized
(implicitly by procedural memory and
explicitly by semantic memory) and
narrated [27] (Figure 1). Hence you
will find yourself in the autonoetic
state of fear [8,9,27], without having
to explicitly infer that fear is what
you are feeling. You know it is fear
because you know what fear feels
like to you. Other people do not have
your first-hand procedural memories
of your neurophysiological responses
to threats that accompany your
autonoetic states of fear narrated by
your schema. That’s why emotions are
personal — only you can have your
emotions [8,9,27]. But through shared
vocabulary, we can extrapolate and
infer what others might feel in similar
situations [8,27]. Complicating our
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ability to understand the emotional
lives of others is the fact that emotion
schema, and hence emotional
experiences, differ not only between
individuals, but also between social
and cultural groups [27,28].

By contrast with other proposals
about the role of anoetic states
in phenomenal experience, our
view differs in two key respects.

In our model, first-order neural

activity is not all there is to anoetic
consciousness. Thus, we maintain
that the phenomenal feel of visual
consciousness is not simply a

state of visual cortex [2,3], and the
phenomenal feel of fear is neither

an amygdala state [4] nor a state
representing body sensations [26].
Only once lower-order states are meta-
represented does anoetic phenomenal
consciousness result. Second, we
suggest in any real-world experience,
many other procedural brain systems
will also be implicitly activated,
besides the obvious ones mentioned
above, and all will contribute to the
phenomenal feel, the familiarity, of the
mental moment, when monitored by
the meta-representation.

The philosopher Owen Flanagan
[29] noted that theories about the self
overrate the role of autobiographical
memories, and underestimate the role
of the much larger class of events that
are experienced but not remembered.
We broadly agree but suggest that
the reason these experiences may
contribute is because they are
implicitly remembered via procedural
memory.

As noted, prefrontal circuits
have been implicated in subjective
metacognition, narratives, schemata,
consciousness, including self-
consciousness and emotional
consciousness [6-9,15,16,17,23,24,27],
but also in the ownership of mental
states [25], and in the ‘feeling of
rightness’, ‘feeling of knowing’, and
‘feeling of familiarity’ of such states
[21,25]. Perhaps a general purpose
higher-cognitive prefrontal network
might underlie all kinds of conscious
experiences [5-9,27].

Reconciling first-order and higher-
order theories

The above provides a possible
rapprochement between the first-
order and higher-order theories of
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consciousness. First-order theorists
have claimed that phenomenal
consciousness is theirs alone, and
that higher-order theory is only about
cognitive access and interpretation
of the experiences. For them higher-
order theory, with its emphasis on
cognition, makes consciousness
overly complex. On the other hand,
higher-order theorists say that
first-order theory is too simple, as it
ignores conceptualized content, which
is essential to real life conscious
states.

Tulving’s scheme, however,
allows us to see the division of
labor more clearly. Anoetic states
are functionally equivalent to what
first order-theorists call phenomenal
consciousness. But in our schema
anoetic states require sensory
representations that are colored by
procedural memory, and also requires
that they be meta-represented. While
noetic and autonoetic consciousness
involve more explicit forms of
memories, they too inherit the
phenomenal feel provided by anoetic
consciousness in the background.
In this sense, lower- and higher-
order representations can be seen
as components of a common theory
of consciousness, rather than as
elements of competing theories.

Conclusion

The nature of conscious experience
in an organism hinges on the kinds
of meta-representational states that
its brain makes possible. Our brain
has the capacity for anoetic, noetic,
and autonoetic meta-representations,
and schematic narrations that
translate the meta-representational
content into corresponding conscious
experiences that we feel are ours.
Better understanding of the detailed
neural circuitries involved would help
clarify whether a general-purpose
mechanism of consciousness

exists. While it is difficult to study
consciousness in animals, research
on meta-representations face far
fewer hurdles and offer a reasonable
proxy for comparative studies of the
pre-conscious processes related to
consciousness.

Given that we are both
neuroscientists, why are we so
concerned about these ‘philosophical’
issues? Scientists sometimes

speculate on consciousness for

sheer intellectual challenge. But our
intentions are actually practical: we
believe that progress in psychiatry and
clinical psychology has been impeded
by the fact that these fields have
marginalized the role of subjective
experience in understanding and
treating mental disorders. This may
be because subjective experience
has often been seen as too elusive for
scientific and clinical investigation.
Extension of the science of
consciousness into the clinic could
both offer novel insights into the
nature of consciousness, and suggest
new avenues for helping sufferers feel
better subjectively.
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