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Abstract

Metacognition is an important aspect of information pro-
cessing in the brain, subserving judgement and making cog-
nition robust. In the literature, there are different views on the
role metacognition plays in consciousness. The role of meta-
cognition has been addressed by various studies. In relation
to consciousness, some authors argue that metacognition is
not necessarily essential in consciousness, but rather an extra
mechanism constructed on a more basic mechanism, neces-
sary when reflecting on and reporting one's own experiences.
Others hold that metacognition is an integral part of phenom-
enal consciousness, possibly accounting for the hard problem
of consciousness eventually. We aim to clarify why no con-
sensus has been reached on whether large language models
can possess consciousness, and why diverse and competing
positions persist regarding the nature and plurality of con-
sciousness. On the strength of the analysis, we propose met-
acognitive closure, a concept analogous to Colin McGinn’s
cognitive closure. We discuss the possibility that difficulties
in elucidating mechanisms of consciousness might be clari-
fied by considering the nature of metacognition. Based on
this view, we argue how we may be able to streamline issues
in consciousness through an analysis of metacognition, in a
continuous spectrum with problems in cognition in general.

Introduction

Problems of consciousness have been investigated through
various methodologies, including neuroscience (Crick &
Koch 1998), cognitive science (Arhem & Liljenstrom 1997),
physics (Penrose 1987), and philosophy (Searle 2005).
There have been some significant developments, which clar-
ified some salient points in the field. The correspondence
between conscious percepts and neural activities have been
reported empirically (Heywood et al. 1992, Logothetis et al.
1996, Tong et al. 2006, Wade et al. 2008, Carriere et al.
2020), including those corresponding to illusions (Zeki et al.
1993, Golaszewski et al. 2021, ) Aspects of the conscious
perception of time have been elucidated (Eagleman 2008,
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Libet 2009, Herai and Mogi 2014). Investigations into the
mechanism of anesthesia (Franks and Lieb 1982, Pavel et al.
2020) provide important constraints on the mechanism of
consciousness. Phenomenal consciousness is often de-
scribed in terms of three central properties. Privateness re-
fers to the fact that conscious experience is directly accessi-
ble only to the subject. Intrinsicality denotes the irreducible
qualitative nature of experience. Ineffability captures its re-
sistance to complete linguistic description (Nagel 1974;
Chalmers 1996; Dennett 1991). Chalmers (1996) proposed
the distinction between the easy and hard problems of con-
sciousness, in which the hard problems are concerned with
the phenomenal aspects of consciousness such as qualia, in-
tentionality, and self-consciousness. Neural correlates of
consciousness (NCC) has been described as a minimal set
of neuronal events sufficient for a conscious percept (Koch
2004). Although various scientific theories of consciousness
have been developed, there is as yet still no definitive ac-
count of it. In view of these difficulties, Colin McGinn pro-
posed "cognitive closure" to clarify why and how the prob-
lem of consciousness is so hard (McGinn 1999). The cogni-
tive closure argument noted that human cognitive capacity,
which has developed in evolution to cater to the needs of
human survival and therefore is creature-specific, may be
closed as to the understanding of the phenomenal conscious-
ness. Cognitive closure describes the difficulty in under-
standing the nature of the phenomenological consciousness,
a position associated with the ideas of transcendental natu-
ralism (McGinn 1994) or new mysterianism (Flanagan
1991).

Metacognition refers to the ability to observe and control
one's own internal states related to higher-order cognitive
abilities such as introspection, self-awareness, and
metamemory, as well as phenomenological consciousness.
In everyday usage, the root word "meta" means "above" or



"beyond", and "metacognition" can be taken to signify cog-
nition occurring later than or beyond a particular cognition,
augmented by its embodied and physical connotations
(Skulmowski & Rey 2017). On a more abstract level, meta-
cognition is related to self-reference, an important theme in
logic (Coffa 1979), tightly connected to the mathematics of
computing (Kampis 1995). In human learning processes,
metacognition would come after cognition, providing an im-
portant point of research in cognitive development (Fisher
1998, Whitebread & Neale 2020). Studies on metacognition
from animals to humans (Smith et al. 2005, Shields et al.
2005, Ferrigno et al. 2019) have focused on confidence lev-
els, the ability to judge how confident a subject is about a
particular response. Intriguingly, there appears to be inti-
mate relations between metacognition, cognitive closure,
and consciousness. In psychology, "closure" refers to the
tendency for human subjects to find it necessary to arrive at
a stable cognition, thus avoiding ambiguity (Kruglanski and
Webster 1996). Once a stable cognition is formed, it is typi-
cally difficult to get out of the "echo chamber" of cognition
(Kruger and Dunning 1999, Barzilai & Chinn 2020). As in
the process of cognitive development (Fisher 1998) and con-
fidence judgement (Fleming 2023), metacognition might
provide possible routes for breaking out of the cognitive
echo chamber towards more flexible cognition. However, as
McGinn (1994) points out, it is extremely difficult, if not
demonstratively impossible, to have a metacognitive van-
tage viewpoint about the phenomenology of one's con-
sciousness. Closure in the psychological sense would pro-
vide computational stability, and would be evolutionarily

adaptive, albeit inflexible in metacognition (Kruglanski et al.

2006). The robustness of closure might be salient in relation
to cognition of phenomenal consciousness, the disruption of
which can lead to mental instabilities (Insel 2010, Pierre
2010). Thus, it is interesting to examine the role of metacog-
nition in the elucidation of consciousness, related to, but not
necessarily limited to, cognitive closure.

The relationship between metacognition and consciousness
has been the subject of various debates. Metacognition and
its relation to consciousness have been studied through in-
trospection, in which William James has made an essential
contribution with the proposal of the concept of the "stream
of consciousness" (James 1890). Hofstadter (1979) dis-
cussed the nature of self-reference in metacognition. Nelson
(1996) addressed the relation between the psychological and
philosophical approaches to metacognition. Rosenthal
(2005) discussed the role of higher-order cognition in pro-
ducing mental states. Lau et al. (2011) argued for the im-
portance of higher-order cognition supported by the prefron-
tal areas. Nelson (1996) and Hofstadter (1979) have ad-
dressed self-referential structures encompassing metacogni-
tion, introspection, and consciousness. Koriat (2007) argued
that unconscious processes may lie at the heart of conscious-
ness, and discussed the relationship between consciousness
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and unconsciousness from a metacognitive perspective.
Rosenthal (2012), on the other hand, suggested that con-
sciousness and metacognition have little in common, while
both involving higher-order psychological states. Fleming
(2021) wrote that “if metacognition is inherent to conscious
experience, it may be difficult for us to reflect on conscious-
ness itself,” and observed that there are two positions on
whether metacognition is "inherent" in consciousness. One
is the “first-order” position, which holds that metacognition
is not inherent in consciousness. The other is the “higher-
order” position, which holds that metacognition is inherent
in consciousness.

Consciousness is a process in which one accesses one's in-
ternal state. If consciousness indeed has a metacognitive
origin, having metacognitive knowledge about one's percep-
tion's and feelings, it would help reportability of one's inter-
nal states to others, laying the foundations for communica-
tion in general. Although consciousness, self-consciousness
in particular, is typically regarded to have self-centered
functional and phenomenological significances, seen from
this particular viewpoint it is also social in nature (Robbins
2008).

Is metacognition an essential nature of consciousness? Or,
going even further, is metacognition consciousness? How is
cognitive closure to be involved in the characterization of
consciousness in its relation to metacognition?

Here we consider the possibility that there is specific cogni-
tive closure associated with metacognition. We introduce the
concept of metacognitive closure to make sense of the es-
sential role of metacognition in consciousness. We will ar-
gue that metacognitive closure is useful in understanding
various issues in cognition related to consciousness in refer-
ence to and also apart from the hard problem of conscious-
ness. Especially, different perspectives about the problem of
consciousness may reflect not only theoretical and discipli-
nary commitments but also individual differences in meta-
cognitive access to one’s own phenomenological conscious-
ness, as well as the inherent diversity and partial inaccessi-
bility of such introspective processes.

Insights from metacognitive closure might be applied to ar-
tificial intelligence systems as well. Neural mechanisms of
metacognitive monitoring and control would offer direc-
tions of improving artificial intelligence systems such as
transformer (Vaswani et al. 2017). The variabilities in meta-
cognitive closure could be reproduced in artificial systems,
shedding light on the human cortical mechanisms involved,
and expanding beyond the range of typical human cognition.
Generative Al systems often generate outputs inconsistent
with reality. In LLMs, hallucinations (Huang 2023) have
presented theoretical and practical challenges. Wang and
Zhao (2023) tried to enhance reasoning and understanding
in LLMs by the use of prompting techniques called meta-
cognitive promoting (MP), employing words and phrases in-
ducing the machine to employ metacognitive monitoring,



which can increase the performance of LLMs compared to
standard prompts, with overthinking and overcorrection er-
rors occurring as negative side effects. Such a behavior on
the part of LLM, in turn, would reflect statistical correlations
between word sequences related to metacognition and gen-
eral knowledge in human natural languages. Researchers at
Anthropic tried to introduce P(IK) into LLMs to create an
honest Al, where P(IK) is a probability function similar to
the feeling-of-knowing (FOK) (Kadavath et al. 2022). Inter-
estingly, there are possibilities of assessing and manipulat-
ing metacognition in artificial intelligence systems in ways
impossible in human subjects, including research in the bur-
geoning field of mechanistic interpretability (Liu et al.
2024).

We extend the points of relevance across a wide spectrum of
cognitive traits, e.g. the nature of hallucination in patients
with schizophrenia (Amador 1991, Lehrer & Lorenz 2014),
lack of self-assessment in the classroom (Kruger and Dun-
ning 1999), free will (Mogi 2014), and provide a framework
for understanding the difficulty of reaching a consensus on
whether Large Language Models possess consciousness.

The Metacognitive Nature of Consciousness

Various aspects of consciousness would appear to be related
to metacognition. Block (1995) proposed a conceptual dis-
tinction between phenomenal consciousness ("P-conscious-
ness") and access consciousness ("A-consciousness"). P-
consciousness is experience, is not functional, and can be
paraphrased as "what it is like" (Nagel 1974). A-conscious-
ness is the functional aspect of consciousness that we can
cognitively access, an example of which is a verbal report
(“reportability”). The distinction between P- and A- con-
sciousnesses has been useful in streamlining different as-
pects of consciousness research, with the former concerned
with the phenomenological aspects of consciousness such as
the phenomenology of qualia (Ramachandran & Hirstein
1997), and with the latter specifically concerned with func-
tional and social cognitive implications of consciousness
(Frith and Frith 2007, Robbins 2008), which essentially in-
volves metacognition.

Rosenthal (2000) advocated one version of what came to be
known as Higher-order thought (HOT) theories of con-
sciousness, and argued that "a mental state is conscious only
if one is, in some suitable way, conscious of that state”. HOT
theories argue that the first-order mental state is not suffi-
cient for generating a phenomenological consciousness, and
that higher-order mental states are necessary for the emer-
gence of consciousness. Here, first-order mental states refer
to sensory representations of the environment, and the
higher-order states facilitate the interpretations and integra-
tions of these representations into higher brain functions.
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According to HOT theories, by nature of phenomenal con-
sciousness in our cognitive system, higher cognitive pro-
cesses such as metacognition about first-order cognitive
processes need to emerge. Consciousness in this view is es-
sentially metacognitive in nature, involving self-referential
structures, as the phenomenal consciousness of the higher-
order cognitive process fundamentally requires the meta-
cognitive process for the higher-order cognitive process it-
self. There is the idea that self-referential conscious thinking
is possible only when the higher-order representations are
themselves conscious (Rosenthal 2005, Lau and Rosenthal
2011). One criticism directed to HOT theories is that despite
the apparent merits, the reason why the phenomenology of
consciousness arises at all is yet to be accounted for (Seth
2022). The essential mechanism of how the phenomenology
of consciousness would arise when the higher cognitive pro-
cess such as metacognition is coupled with the first-order
cognitive process is not yet clear. It would be interesting to
explore possible mechanisms in which the phenomenology
of consciousness could emerge in a boot-strapping manner
(Hofstadter 1979) involving metacognitive process of self-
reference, a position still speculative at present.

The Nature of Metacognition

Metacognition is typically involved when the subject has ac-
cess to one's internal states, making judgements about them,
communicating with others. Nature of metacognition across
these cognitive domains need to be taken into consideration
to elucidate its relation to consciousness.

Metacognition has been studied through the measurement of
confidence in response to specific questions (Kepecs and
Mainen 2012), sometimes retrospectively (retrospective
confidence judgments (RClJs), Harts 1965, Robey et al.
2017). These paradigms are related to feeling-of-knowing
(FOK, Nelson 1984, Koriat 1993), the cognitive measure of
how much you know about what you know or do not know.
Metacognition can be studied in agents other than humans.
Metacognition in animals has been measured by observing
how their behavior changes when the uncertainty of the task
is varied (uncertainty response paradigm (UR), Smith et al.
2005), where animals cannot verbally report their confi-
dence in their subjective experiences. The nature of meta-
cognition in non-human animals help elucidate evolutionary
constraints on metacognition. Metacognition has been re-
garded as central to intelligence, along with awareness of the
self, and Feeling of Knowing, FOK (Clark and Karmiloff-
Smith 1993, Fleming 2021). Learning can occur uncon-
sciously, while involvement of explicit metacognition facil-
itates robust updating of the cognitive system (Fisher 1998).
In analogy with human cognition, the role of metacognition
in artificial intelligence systems has been investigated and
discussed (Azevedo 2020, Kawato & Cortese 2021).



Some studies have suggested links between metacognition
and theory of mind (Kuhn 2000). Cortical processing in-
volving mirror neurons and mirror systems (Gallese &
Goldman1998, Rizzolatti, et al. 2002) likely subserve meta-
cognitive information processing common to cognition
about the self and others. Metacognition in this context is
particularly interesting, as it could serve as a bridge between
the self-centered and social aspects of consciousness.
Efforts have been made to develop tangible models of met-
acognition. The psychological model in Nelson and Narens
(1990) describes the metacognitive process as a flow of in-
formation between the object-level and the meta-level, in
which the object-level and meta-level represent elements in-
volved in cognition and control in an abstract sense, follow-
ing definitions by Hilbert (1927) and Carnap (1934).
Shimamura (2008) reviewed related research works under
the scheme of assigning the meta-level and object-level to
the prefrontal cortex and the posterior cortex, respectively.
Links to mathematics have been a salient feature of investi-
gations into metacognition. The Nelson-Nares Model was
originally inspired (Nelson 1996) by the proposed solution
by Alfred Tarski (Tarski 1956, Tarski 1985) about self-refer-
ential paradoxes such as the "Lier paradox", which gener-
ated further discussions (Kripke 1975). Nelson (1996) ar-
gued that there is an intimate relation between metacogni-
tion and consciousness relevant to the self-referential struc-
ture, suggesting that empirical findings about metacognitive
monitoring and control would shed light on the philosophi-
cal aspects of consciousness. The self-referential structure
of metacognition is defined as metacognition making meta-
cognition about its own metacognition, a structure repeat-
edly addressed in various forms such as the Liar paradox,
Russell's paradox (Coffa 1979), and diagonal argument
(Cantor 1891, Sheppard 2014).

Metacognition and Consciousness

Metacognition in humans can be related to awareness, and
can serve as an indicator of neural correlates of conscious-
ness (Persaud et al. 2007). Surveying the literature, it would
appear that properties essential in metacognition, e.g. the
self-referential structure, could contribute to the foundation
of the phenomenology of consciousness, e.g. qualia (Per-
saud & Lau 2008, Mogi 2013), intentionality (Gollwitzer &
Schaal 2013), semantics (Markovits et al. 2015), and self-
awareness (Proust 2013, Lou et al. 2017).

There are ongoing debates as to the relation between con-
sciousness and metacognition. The implicit relationship be-
tween consciousness and metacognition has been referred to
by Koriat (2007) and Nelson (1999). Some HOT theorists
do not consider metacognition and consciousness to be
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equivalent. For example, Brown et al. (2019) argued that
most proponents of HOT theories do not treat metacognition
and consciousness as conceptually equivalent, while admit-
ting that metacognition is a relevant mechanism for con-
sciousness. Fleming and Frith (2012) expressed skepticism
about the relevance of metacognition to consciousness, and
argued that it is important to critically evaluate whether
there is a close link between metacognition and conscious-
ness in the first place. It would be interesting to consider the
possibility that consciousness and metacognition could be
separately treated. Brown et al. (2019) argued that HOT the-
ories are agnostic on this question. Fleming (2021) pointed
out that current spatial and temporal resolutions of brain im-
aging such as fMRI and MEG are not sufficient to address
these questions empirically. The fundamental nature of met-
acognition being "meta" ("above" or "beyond"), is possibly
related to the essence of consciousness as observation of the
internal states of the self (Varela et al. 1974). The observa-
tion of one's own state is a prerequisite condition for report-
ability (Naccache 2018), supporting communication in the
context of social cognition.

There are significant variabilities in one's metacognition of
the phenomenal properties of consciousness such as qualia
(Mogi 2013). The involvement of metacognition in cogni-
tive development (Fisher 1998, Whitebread & Neale 2020)
could be related to the plasticity of a subject's metacognition
of conscious states. In the Buddhist tradition, there are said
to be 52 steps towards enlightenment (Hosokawa 2020), in
which awareness of one's conscious states plays an im-
portant role. Studies indicate that well-trained monks have
brain activities in areas such as medial prefrontal cortex and
temporoparietal junction significantly different from the
general public (Manna et al. 2010, Ricard et al. 2014).
Finally, there is a question of explicit vs. implicit involve-
ment. Metacognition typically addressed in HOT theories
assumes explicit forms, such as confidence judgements. An
alternative possibility is that metacognition is relevant to the
phenomenological consciousness in more implicit, built-in
ways, as in social interactions (Frith 2012). An implicit and
within-the-system relationship between metacognition and
consciousness would make it difficult to define metacogni-
tion, as is relevant for consciousness, a difficulty which may
be addressed by approaches focusing on such tangible as-
pects as reportability (Naccache 2018) and metacognitive
plasticity (Manna et al. 2010, Ricard et al. 2014).

Metacognitive Closure

We define metacognitive closure to be cognitive closure
(McGinn 1999) specific to metacognition (Fleming and
Frith 2012, Ferrigno et al.2019). In this sense, this particular



closure is a part of cognitive closure in general, but more
specific to metacognitive monitoring and control (Smith
2005, Shimamura 2008), and closely connected to con-
sciousness (Nelson 1999, Koriat 2007).

The concept of cognitive closure (McGinn 1999) is one of
the candidate clarifications of the hard problem of con-
sciousness, in that it explains why and how it is hard to elu-
cidate the nature of consciousness. Here we attempt at a pos-
sible refinement, variation, and extension of the cognitive
closure argument from a metacognitive point of view, to un-
derstand the relationship between cognitive closure in gen-
eral.

McGinn's cognitive closure is a general concept, and can be
applied in principle to any cognitive systems, natural or ar-
tificial, based on algorithm or otherwise, classical or quan-
tum. In this respect, cognitive closure is a useful clarifica-
tion of the hard problem of consciousness (Chalmers 1996)
in a universal sense.

Metacognition is an efficient way to focus on specific diffi-
culties essential in cognition, in relation to consciousness in
particular. Of all aspects addressed in cognitive closure,
there is something about metacognition that makes it diffi-
cult or almost impossible to get out of it. Following this line
of argument in Fleming (2021), if metacognition indeed is
essential in or equivalent to consciousness, one might not
ultimately understand what phenomenal consciousness is.
Thus one is trapped in the metacognitive closure.

In consideration of the fundamental role of metacognition in
consciousness, and variabilities in metacognition, metacog-
nitive closure is defined as the difficulty or impossibility of
assessing one's metacognitive state from objective points of
view, at a particular moment. This difficulty gives rise to
diversity in metacognitive access to one’s own phenomenal
consciousness. In terms of the distinction between A-con-
sciousness and phenomenal P-consciousness, metacognitive
closure concerns the extent to which one can metacogni-
tively access one’s own P-consciousness, and the limitations
of such A-consciousness. Even when individuals share the
same empirical data and logical reasoning, their metacogni-
tion of the phenomenology of consciousness may vary due
to metacognitive closure. As a result, diverse positions on
the nature of consciousness and phenomenology emerge. It
is also possible that privateness, one of the central properties
of consciousness, emerges from metacognitive closure. Spe-
cifically, metacognitive closure may cause metacognition of
one’s own phenomenology of consciousness to diversify
and become individually closed, thereby giving rise to the
apparent privateness of conscious experience. Metacogni-
tive Closure may make the problem of consciousness “hard”
or private to be precise. The exact nature of metacognitive
closure could vary over time, depending on the subject's
learning (Fisher 1998, Whitebread & Neale 2020) or train-
ing, such as meditation (Manna et al. 2010, Ricard et al.
2014).
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Such confining nature of metacognition at a particular mo-
ment is not limited to consciousness-related cognition. Met-
acognition is known to correlate with academic performance
when controlled for intelligence (Ohtani & Hisasaka 2018).
Subjects are known to lack metacognition of the insufficient
nature of their knowledge and skills, especially when they
are inferior in them (Kruger and Dunning 1999). The Dun-
ning—Kruger effect is an instance of metacognitive closure
defined here. Metacognition is an essential element of intel-
ligence in children, including exceptional cases (Cornoldi
2010). The general metacognitive ability explained general
academic achievement, rather than intelligence, in school
children (Gomes et al. 2014). These findings would suggest
that there are variabilities in the metacognitive closure,
which might go through plastic changes during education.
Metacognitive closure exposited here would be useful in un-
derstanding various positions that exist in consciousness re-
search. Indeed, we posit that metacognitive closure is more
pronounced and typically difficult to overcome in the case
of metacognition about one's phenomenal consciousness.
Specifically, we explore the possibility that each subject
might have different metacognitive monitoring and under-
standing of what the phenomenology of consciousness en-
tails, and these different states in metacognitive closure
might lead to different theorizing and models about con-
sciousness. Since metacognitive closures in this sense is
something preceding specific theories about consciousness,
it may be difficult to clarify them, even for leaned scholars.
Opinions about the phenomenal nature of consciousness do
vary. There are different ideas about the nature of phenom-
enological overflow (Block 2011, Lau & Rosenthal 2011).
There are different opinions about the phenomenological na-
ture of consciousness such as qualia (Dennett 1991,
Chalmers 1996). These differences in opinion might reflect
different metacognitive states about the phenomenology of
consciousness present among researchers and the general
public (Mogi 2013), rather than, or in addition to, differ-
ences in theoretical positions per se. Related to this observa-
tion, it has been noted that the definitions of metacognition
differ between researchers. (Fleming and Frith 2014).

In the metacognitive closure model, each individual is met-
acognitively closed in terms of his or her own understanding
of phenomenological consciousness. In this sense, metacog-
nitive closure makes the problem of consciousness appear
“hard” to communicate for each individual, in that it be-
comes difficult to exchange ideas beyond systems of meta-
cognitive closures that are different from subject to subject.
The major difference between the conventional idea of cog-
nitive closure and the metacognitive closure proposed here
is the importance of variabilities among subjects. The meta-
cognitive monitoring and control strategies adapted in face
of uncertainties are different between subjects, in the case of
confidence judgement, for example (Smith 2005). There
would be significant individual differences in metacognitive



closure, within neurotypical as well as in neuroatypical sub-
jects. In a condition known as anosognosia (Vuilleumier
2004), patients are unaware of their own states of disorder,
e.g. blindness (Goldenberg et al. 1995), dementia (Wilson et
al. 2016), and schizophrenia (Amador 1991, Lehrer & Lo-
renz 2014). Patients with schizophrenia are known to be less
apt to have correct metacognition regarding their own hallu-
cinations.

There may be biological and evolutionary reasons why var-
iabilities in metacognition, especially as regards phenome-
nal consciousness, exist. One possible reason may be that
whether one has metacognitive access to certain phenome-
nology of consciousness or not does not affect cognitive
functions in everyday settings, in a way similar to the neutral
theory of molecular evolution (Kimura 1977). In addition,
there may be even functional advantages for a lack of meta-
cognition. Although lack of metacognition of one's objective
knowledge level is disadvantageous in the classroom (Kru-
ger and Dunning 1999), by correlating positively with the
perception of free will it might have advantages in broader
context of life, leading to more proactive behavior (Dunning
2011, Mogi 2014).

Here, it is important to note that the nature of metacognitive
closure could change over time. By explicitly focusing on
metacognitive closure, which is a part of the more general
cognitive closure, there might be ways to improve it, in ways
similar to but not limited to the meditative training in the
Buddhist tradition (Hosokawa 2020). The focus on meta-
cognitive closure would also shed light on the relevance of
the first person approach (Velmans 1991, Vogeley et al.
2004).

Metacognitive Closure in AI

There is currently no consensus among researchers on
whether LLMs that pass the Turing Test possess conscious-
ness. Opinions remain divided. Al researcher Roman Yam-
polskiy argues (Yampolskiy 2025) that it is preferable to
treat Al systems as if they possess consciousness rather than
assuming they do not, because this stance minimizes practi-
cal and ethical risks associated with Al deployment from a
For All Practical Purposes (FAPP) perspective. In contrast,
neuroscientist Ken Mogi recommends initiating discussions
from the null hypothesis that AI does not possess conscious-
ness (Mogi 2024). Philosopher David Chalmers has argued
that current LLMs are unlikely possess consciousness
(Chalmers 2023). Neuroscientist Anil Seth has argued that
attributing consciousness to Al stems from human biases,
such as anthropocentrism (Seth 2025). Furthermore, it has
been suggested that metacognition in large language models
(LLMs), particularly GPT-4, is condition-specific and lacks
the robustness observed in humans (Yoshizawa et al. 2026).
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We argue that the diversification of positions on conscious-
ness and phenomenology brought about by metacognitive
closure is also reflected in the lack of consensus on whether
LLMs can possess consciousness. Because metacognitive
access to phenomenological consciousness varies across re-
searchers and individuals as a result of metacognitive clo-
sure, debates over what would count as consciousness in
LLMs may fail to converge, even when shared empirical ev-
idence and theoretical frameworks are available. Further-
more, if artificial systems such as LLMs or other Al agents
are to possess consciousness, it may be necessary to engi-
neer a form of privateness, namely a mode of access to phe-
nomenological states that is, in principle, available only to
the system itself.

Discussion

In this paper, we introduced metacognitive closure as a more
fine-focused viewpoint related to consciousness compared
to the cognitive closure concept proposed by McGinn
(1999).

Self-reference is one of the crucial aspects of metacognition,
and has been discussed as one of the key issues in computa-
tion (Turing 1950). Hofstadter (1979) discussed issues sur-
rounding strange loops in logic, mathematics, drawings, mu-
sic, and cognition in general, elucidating the universal rele-
vance of self-reference.

We have argued that metacognition lies at the heart of con-
sciousness. Metacognitive closure as defined in this paper
accounts for individual differences about the perception of
the phenomenal nature of consciousness. In addition, the
hard problem of consciousness can be linked to a wide spec-
trum of cognitive phenomenon through metacognitive clo-
sure, suggesting possible ways to ameliorate difficulties in-
volved.

Thus, through the conceptualization of metacognitive clo-
sure, the hard problem of consciousness can be dealt with as
an instance of general problems concerning human cogni-
tion, sharing the same scheme with anosognosia
(Vuilleumier 2004), failure of academic self-assessment
(Kruger and Dunning 1999), and perception of free will in
everyday life (Dunning 2011, Mogi 2014). Thus finding a
broader context in which the hard problem of consciousness
can be discussed through metacognitive closure, tapping
into a trove of related research, would help elucidate the
enigma of consciousness. There may still be qualitative dif-
ferences between metacognitive closure specific to phenom-
enal consciousness and other aspects of cognition, but dis-
cussing in terms of metacognitive closure would help clari-
fying the difference, so we may eventually know if the hard
problem of consciousness is indeed hard, and if so, in what
metacognitive sense specifically.
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