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Abstract
This article reexamines the long-standing assumption that consciousness
arises solely from the forebrain, particularly the cerebral cortex. While
traditional neuroscience has linked cortical activity with perception,
reasoning, and the sense of self, alternative perspectives suggest that the
brain’s most ancient structures — the cerebellum and brainstem — may play
a foundational role in conscious experience. Through a combination of
anatomical analysis, philosophical reflection, and thought experiments such
as telepresence scenarios, this paper explores the possibility that
consciousness could originate in the hindbrain, with the forebrain acting as
an interface for sensory and motor interaction. The discussion addresses
common objections to this model, including findings from cerebellar agenesis
and split-brain studies, and highlights new research implicating the
cerebellum in higher cognitive functions. Broader implications for
neuroscience and philosophy are considered, suggesting that a reevaluation
of the hindbrain's role may reshape our understanding of consciousness and
selfhood.
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Introduction

This article invites a rethinking of one of the deepest questions in
neuroscience and philosophy: Where does consciousness arise in the
brain? The traditional answer — that consciousness arises from the
forebrain, specifically the cerebral cortex — has enjoyed long-standing
support. It is a theory, backed by countless studies linking cortical
activity with perception, reasoning, and the sense of self. For decades,
this model has shaped how we interpret scans, design cognitive
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therapies, and define personhood itself. But the origins of consciousness
remain elusive.

Here, the spotlight shifts to a less conventional — and far more ancient
— part of the brain: the hindbrain. This second hypothesis suggests that
consciousness might not spring from the brain’s newest features, but
rather from its oldest. Subcortical structures, especially the cerebellum
and brainstem, may have been playing a far greater role in conscious
experience than we have ever acknowledged. Through thought
experiments — such as a telepresence scenario in which a person controls
a robot from afar — the apparent location of consciousness can diverge
from its true source. This metaphor is then extended to brain anatomy
itself, with the suggestion that the forebrain may merely act as a user
interface, while the hindbrain does the deeper work of sentience.

No new experiments are offered here. This is not a presentation of data,
but a structured journey through logic and analogy. Still, the ideas do not
go unchallenged. The paper confronts common objections, such as the
puzzling cases of people born without cerebellums or the split-brain
patients whose experiences challenge conventional models of unity.
These complications, rather than undermining the inquiry, deepen it —
raising broader questions for both neuroscience and philosophy about
what it means to be conscious, and where that consciousness might truly
reside.

Overview of Brain Anatomy

Briefly, the brain is composed of three major regions: the forebrain,
midbrain, and hindbrain. The forebrain includes the two cerebral
hemispheres, collectively called the cerebrum, which are responsible for
higher cognitive functions, sensory integration, and voluntary motor
control. Sensory inputs from the body are processed in the cerebrum.

The hindbrain, situated at the base of the cerebrum, where it joins the
spinal cord, consists of the cerebellum and the brainstem. This region is
vital for basic life functions and is ancient in evolutionary terms. The
brainstem, the most primitive part of the brain, is also the earliest
structure to form during embryogenesis. It governs core physiological
processes such as heart rate, respiration, and arousal. Its complex firing
patterns are capable of adaptation and plasticity, enabling it to maintain
homeostasis and coordinate bodily functions in response to changing
conditions.

The brainstem interfaces with the cerebellum via circuits like the
Guillain-Mollaret-Fuchs (GMF) triangle, linking key brainstem nuclei —
such as the red nuclei and olivary nuclei — with deep cerebellar
structures, like the fastigial nuclei, and the vestibular nuclei. These
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pathways contribute to the development and fine-tuning of cerebellar
function from early life stages into adulthood, supporting both motor
control and broader regulatory roles.

Anatomical Clues to the Origin of Consciousness

Pinpointing where consciousness is generated versus where it is
experienced within the brain remains an open challenge. Could the
brain’s own structure — its intricate wiring, layered evolution, and
functional hierarchies — hold the clues we need? By examining how its
parts are organized, we might edge closer to understanding where,
within this three-pound organ, awareness truly begins. Today, two major
schools of thought dominate the debate. This essay explores whether the
architecture of the brain can tip the scales between them — and whether
the stronger case lies with the forebrain or the far older structures of the
hindbrain.

The first, and by far the most dominant theory, holds that consciousness
is a product of biological complexity — an emergent phenomenon that
develops in step with the brain’s structural evolution. As embryos mature
and species diversify, the brain grows increasingly sophisticated,
culminating in the human forebrain, and particularly the prefrontal
cortex. This region — the newest on the evolutionary scene — is regarded
by many (Baars, 1988; Dehaene, 2014; Graziano, 2013; Lau, 2022;
LeDoux, 2015) as the command center of self-awareness. It is a theory
supported by decades of research and seems to align nicely with the
notion that humans, with their elaborate forebrains, are uniquely
sentient. Yet anyone who has ever gazed into the eyes of a loyal dog or
shared a moment of recognition with a curious dolphin might argue
otherwise.

If one assumes that consciousness emerges from neural complexity, then
the cerebrum — especially the cerebral cortex — naturally becomes the
prime candidate. Its dense interconnectivity and association with higher-
order cognitive functions position it as the logical locus of conscious
awareness. The dominant emphasis on the forebrain in consciousness
research arises from its well-established functions in sensory processing,
motor control, and cognition. Theories grounded in cortical activity posit
that consciousness results from the integration of neural signals in
regions such as the prefrontal cortex.

There are other powerful reasons that have led researchers to suspect
this region holds the key to consciousness. First, there is evidence of
correlation: damage to the forebrain — from injury, stroke, or disease —
often leads to disruptions in perception, memory, language, or
personality. These deficits appear to correlate with alterations in
consciousness, suggesting a link between structure and sentience.

ISSN 1307-6531, JNphi, Since 2007 www.jneurophilosophy.com

222



Journal of NeuroPhilosophy 2025;4(2):220-236

Second, neuroscience has achieved a remarkable degree of localization:
distinct mental functions like speech, vision, planning, and emotion have
been mapped to specific forebrain regions. This topographical mapping
supports the idea that the forebrain is not just active during
consciousness — it is organizing it.

Then there is the more intimate evidence of subjective experience. Most
people feel that their thoughts, emotions, and awareness reside behind
their eyes, within their skulls. The center of self feels very much like a
forebrain phenomenon. And yet, not everyone agrees. Individuals who
are born deaf and blind describe their sense of self as located not in the
head, but in the gut — raising questions about how much of this self-
localization is cultural or sensory, rather than anatomical. Neuroimaging
offers more support: EEG and fMRI studies show that patterns of brain
activity mirror mental states with uncanny fidelity. These tools mostly
scan the forebrain, and their results suggest that consciousness and
cortical activity are deeply intertwined. Add to this the effects of
anesthesia and psychoactive drugs — which can reliably ‘turn us off’ or
make us unconscious by changing cerebral chemistry — and the link
becomes even harder to ignore. Although, as many philosophers remind
us, being ‘unconscious’ is not the same as lacking consciousness —
dreams, for example, complicate that equation.

Lastly, the story of development and evolution lends further weight to
the forebrain model. As infants mature, and as species climb the
phylogenetic ladder, the brain grows more complex — especially in the
cortex. Many have taken this to imply that consciousness arises along
with this complexity. And perhaps most critically, there is simply no
direct evidence to the contrary. For now, despite many intriguing
theories, no other brain structure — and certainly no external source —
has been shown to generate consciousness. So, until something more
compelling emerges, the forebrain remains the best-supported candidate.
But ‘best supported’ is not the same as ‘proven,’ and it may still be that
the true source of consciousness lies deeper, older, and quieter than we
have dared to imagine. This model, while accounting for many features
of awareness, may impose artificial boundaries. By focusing almost
exclusively on the forebrain, traditional models have overlooked the
potential contributions of the hindbrain to subjective experience and the
experience of being a self.

Which brings us to the second school of thought — one that suggests
consciousness might not be an emergent phenomenon at all, but a
fundamental one. In this view, consciousness does not evolve out of
complexity but preexists it. Just as a grain of sand forms a pearl after
successive layering, the brain — and all its functions — may have
developed around an already-present core of awareness. If that is true,
then the origins of consciousness are unlikely to lie in the brain’s newest
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additions. Instead, they may reside in its most ancient structures —
specifically, the hindbrain, home to the brainstem and cerebellum.
According to this model, sentience may be something all organisms
inherently possess. In such a framework, consciousness is not a
continuum, where more neurons equal more sentience. It is binary:
either, a being has a first-person perspective, or it does not. The richness
of experience, then — the color, flavor, and complexity of inner life —
would vary not by the presence or absence of consciousness, but by the
capabilities of that being’s nervous system. A bat and a human might both
have a self-aware perspective, but one navigates the world through
echolocation and instinct, the other through language and rational
thought.

Re-evaluating the Brain's Role in Consciousness: Forebrain vs.
Hindbrain

From this foundational perspective, the hindbrain becomes an appealing
site to anchor the sense of self and subjective experience. Like the
forebrain, the hindbrain engages in both sensory and motor processing,
though recent research has refined our understanding of its role. Scott
Marek’s 2022 study using high-resolution functional MRI showed that the
cerebellum lacks primary sensory networks; it does not directly process
raw inputs from vision, hearing, or touch. Instead, these sensory signals
are initially interpreted in the cerebral cortex, and only then relayed to
the cerebellum. There, the cerebellum performs a critical ‘quality control’
role — integrating, refining, and coordinating sensory and motor
information before relaying it back to the cortex for implementation.
Marek further observed that the cerebellum is heavily engaged with high-
level cognitive networks, including those governing executive function,
decision-making, and planning. This reframing casts the cerebellum as a
central orchestrator of coherent, adaptive behavior, not a passive
bystander.

Growing evidence supports a broader cognitive role for the hindbrain.
Schmahmann and Sherman (1998) identified the cerebellar cognitive
affective syndrome, characterized by deficits in executive function,
spatial reasoning, language, and emotional regulation. These findings
challenge the outdated view of the cerebellum as merely a motor
coordination center. Historically excluded from theories of consciousness
due to its lack of overt signs of awareness, the cerebellum is now
emerging as a more integral participant. Its absence of independent
conscious expression, compared to the cortex, no longer suffices to
exclude it from consideration.

This shift in perspective is reflected in the views of leading
neuroscientists. ‘The cerebellum has been woefully understudied,’ says
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Dr. Nico Dosenbach of Washington University. Dr. Jeremy Schmahmann
of Harvard adds, ‘It’s involved in everything we do — not just
sensorimotor function.” Neuroscience’s evolving vocabulary now refers
to the ‘seat of the self’ rather than the ‘seat of the soul,” with new imaging
tools illuminating the cerebellum’s role in self-awareness (Montgomery
& Bodznick, 2016). Marek encapsulates the new paradigm: ‘We think the
cerebellum is acting as the brain’s ultimate quality control unit.” He
emphasizes that executive function networks are disproportionately
represented in the cerebellum, urging a fundamental reconsideration of
its role — not merely as a motor regulator, but as a conductor of higher
cognitive control and possibly even a contributor to conscious experience
itself.

Center of Self

Neuroscientists argue that the forebrain’s prefrontal cortex, particularly
its involvement in the ‘default mode network (DMN)’, houses the core of
the self. The DMN comprises a set of regions that become active when
attention turns inward rather than toward external stimuli. It is
associated with self-referential processing, autobiographical memory,
mental time travel, and social cognition. Because the DMN is active
during wakeful, alert, conscious states, and deactivates during
unconscious states such as deep sleep, anesthesia, or coma, it is a strong
candidate as a neural correlation to consciousness. However, this
argument is complicated by the fact that different meanings of the word
‘conscious’ contribute to conflating a conceptual ambiguity. Individuals
can experience vivid dreams during sleep — technically an unconscious
state — which, of course, demonstrates that consciousness and
wakefulness are not synonymous. Interestingly, despite major advances
in neuroscience, researchers have yet to identify definitive ‘neural
correlates of consciousness (NCC)’ (Shea, 2023).

An alternative view positions the seat of self not in the forebrain but in
the hindbrain, particularly within the neuronal circuits of the deep
cerebellar nuclei (DCN) and accompanying Purkinje neurons of the
cerebellar cortex. When predictions based on internal signals match
incoming sensory data in the cerebellar cortex, Purkinje neurons —
normally inhibitory — may fall silent, triggering a sudden burst of activity
in DCN. This counterintuitive event supports the notion that self-
awareness could emerge from the cerebellum's ability to integrate and
time sensorimotor signals with high precision (Montgomery & Bodznick,
2016). The cerebellum's predictive modeling — anticipating outcomes
based on motor commands and sensory feedback — offers a consistent,
embodied framework for the self. Researchers refer to this as the
‘cerebellar self,” a model of continuity grounded in the cerebellum’s
ability to refine neural coordination through motor learning and classical
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conditioning. Unlike the more fluid and context-sensitive structures of
the cerebrum, the cerebellum offers a stable, predictive anchor for
selfhood and bodily coherence.

Recent studies further suggest that the cerebellum may play substantial
roles beyond motor control, extending into cognitive processing,
emotional regulation, and potentially even consciousness itself. Masao
Ito (2008) proposed that the cerebellum supports an ‘implicit self’ — a
model of identity capable of distinguishing itself from the external world
through physical interactions. Montgomery and Bodznick expanded on
this idea, noting that the cerebellum helps maintain the spatial and
temporal integrity of the self within the broader context of neural activity
(Montgomery & Bodznick, 2016). Research on cerebellar-like structures
in non-mammalian vertebrates, such as sharks, reinforces this
evolutionary perspective, showing that cerebellar mechanisms have long
supported the capacity to distinguish self from environment — an
essential feature of embodied awareness.

Emerging theories in neuroscience and philosophy, such as the Predictive
Processing framework (Clark, 2013), further bolster the hindbrain's role
in consciousness. According to this model, the cerebellum continually
generates predictions about sensory inputs and updates them based on
actual feedback, minimizing prediction errors. The cerebellum’s capacity
to fine-tune these predictions in real time makes it a potentially critical
player in the construction of coherent unified conscious experience.
Rather than a passive support system, the cerebellum may actively shape
the phenomenological contours of the self through its anticipatory, self-
correcting computations.

Damasio (2010) frames the brainstem as the evolutionary foundation for
affective consciousness, with cortical circuits building upon its primitive
'felt' self-model. Affective consciousness refers to the primitive, feeling-
based dimension of awareness — the capacity to subjectively experience
bodily states (e.g., pain, hunger, pleasure) and emotions (e.g., fear, joy)
as felt qualities (qualia). It contrasts with cognitive consciousness (e.g.,
abstract thought, language).

Telepresence Across Worlds

Imagine a person on Earth using a telepresence system to remotely
operate a humanoid robot stationed on Mars. The robot is designed to
mimic human form and motion with uncanny precision. This robot is not
just a machine; it is a stand-in body, complete with cameras for eyes,
sensors for skin, and finely tuned limbs, that respond instantly to
commands. A high-bandwidth feedback loop links operator and robot —
vision, sound, touch all stream in from Mars, while motor signals stream
out from Earth. The result is so fluid, so responsive, that the operator
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begins to feel as though they are not merely controlling the robot — they
are the robot.

In this setup, the robot becomes more than a remote-controlled puppet.
It transforms into a lived-in-body, one whose sensations and actions
merge seamlessly with the intentions of the human operator. The illusion
is powerful. Within moments, consciousness feels as though it has
relocated — not metaphorically, but experientially. The operator remains
physically present on Earth, but mentally and emotionally, they are
walking Mars’ surface. This dislocation unsettles our usual assumptions:
is consciousness tied to the body, or can it shift depending on where
experience is channeled?

Now stretch the scenario a little further. Suppose the operator has been
connected to this telepresence system since infancy. They have never
walked the Earth in their own body — only seen and touched and spoken
through their Martian surrogate. Their entire sentient life has unfolded
through the sensors and motors of a machine. In fact, Mars is all they
know. The operator matures within a society of robotic beings, learns its
rules, forms relationships, builds memories — all mediated through this
avatar. Over time, their mind and the machine form a complete, coherent
self. It reflects something we have already observed: telepresence
systems show just how readily our brains accept new environments and
new bodies as real, much like standard virtual reality (VR) games
produce a sense of full immersion.

And yet — crucially — the source of this sentience, this selfhood, remains
back on Earth. Though the experience unfolds on Mars, the generator of
that experience is thousands of miles away. For the remainder of this
essay, the term ‘sentience’ is used to mean the same as ‘consciousness’.

This is not just speculation. A simplified version of this setup was built
and tested (Goutos, 2014). Using a virtual reality (VR) headset paired
with a stereoscopic camera mounted on a motorized gimbal, the system
allowed a person to move their head and have those movements echoed
by the camera in real time. Pitch, roll, pan — all tracked and transmitted
(Figure 1). The result? Even when the camera was just across the room,
the operator felt transplanted into that space, visually and mentally
embedded in a location meters away from their actual body. It was a
small but striking demonstration of how easily consciousness can feel as
though it has moved — even when it has not.
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Figure 1. Left: Diagram of simplified telepresence setup. Right: Image of actual
telepresence apparatus. http://youtu.be/ngkXyxDrzdE (3-min video, no audio)

The Law of Projection

It is helpful at this point to introduce the principle known as the law of
projection. In 1954, John Smythies articulated that when a sensory
pathway is stimulated at a central location — such as within the
somatosensory cortex of the forebrain — the resulting sensation is
subjectively experienced as originating in the corresponding peripheral
region of the body, rather than at the actual site of neural activation. This
phenomenon underpins the well-known experience of phantom limbs, in
which amputees continue to perceive sensations as if arising from the
missing limb. Wilder Penfield's pioneering neurosurgical studies
(Penfield, 1958) vividly illustrated this principle. By electrically
stimulating the somatosensory cortex in conscious patients, Penfield
elicited localized sensations that the patients invariably reported as
occurring on specific parts of their bodies — even though only cortical
tissue had been stimulated. These mappings led to the construction of the
sensory homunculus, wherein each cortical zone corresponds to a distinct
bodily region. Thus, a patient feeling stimulation at their fingertip when
a cortical area is activated is not consciously aware of the brain activity,
per se, but instead misattributes the sensation to the finger—a compelling
illustration of how consciousness locates itself externally from its neural
origins.

A similar dynamic emerges within telepresence systems. When an
artificial finger on a remotely operated robot is touched, the human
controller perceives that touch as occurring at the robot’s fingertip rather
than on their own body. This too exemplifies the law of projection. If we
accept that first-person perception of touch forms one experiential
thread in the broader fabric of sentient awareness, then this phenomenon
demonstrates that subjective experience can be felt at locations distant
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from the physical brain. Although the sensation is ultimately produced
by neural processing in the operator’s biological brain, it is consciously
perceived at a point removed from that brain — effectively challenging
the assumption that the seat of conscious experience must coincide with
the physical location of the brain. One can also consider the implications
of this in the broader context of artificial intelligence and consciousness.

In such a telepresence arrangement, if the robot on Mars is queried about
its conscious awareness, it may confidently claim sentience and attribute
that awareness to its own electronic circuitry. However, an informed
external observer — aware of the full system architecture — would
recognize that the robot's subjective experiences are not locally
generated. Instead, sensory inputs from the robot are relayed to a distant
human brain on Earth, where consciousness truly arises. Thus, while the
robot believes it is sentient and locates its awareness within its own
chassis, this belief is an illusion born of projection. The conscious
experience, by current understanding, remains firmly situated in the
human brain operating the system — raising questions about how and
where we locate consciousness in distributed systems and whether the
brain itself might be a distributed system.

Framing the Argument

A structured argument can be developed to distinguish between the
location where consciousness is generated and the location where it is
experienced. To frame this argument coherently, consider a scenario in
which a human operator has been immersed in the telepresence system
from birth. Crucially, the operator is unaware of the physical
infrastructure linking them to the robotic avatar on Mars. Enclosed in
full-body telepresence gear, the operator cannot be engaged directly; all
communication must occur through the humanoid robot, which functions
as their sole interface with the outside world. The operator and robot are
thus functionally and experientially ‘entangled’ (in a tight operational
coupling sense of the term, not in a quantum sense). Significantly, if the
transmission link between Earth and Mars is interrupted, all interaction
ceases instantaneously for both the robot and the operator; their worlds
go simultaneously dark.

The argument proceeds as follows:

Thesis: The site of consciousness generation may differ from the site of
its phenomenological expression.

Premise 1: A human operator fully controls a remote robot via
immersive telepresence.

Premise 2: The robot confidently asserts its own sentience.

Premise 3: The robot attributes its consciousness to its internal
circuitry.
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Premise 4: When the operator’s connection is lost, the robot's claim of
sentience halts.
Conclusion: The robot is mistaken about the source of its
consciousness.

Its consciousness does not arise from onboard electronics but from the
operator's brain on Earth. Therefore, the robot’s claim — that its
consciousness originates within its own hardware — is demonstrably
false, as the cessation of conscious behavior correlates with the loss of
connection to the remote operator. From this, it follows that conscious
experience can be projected and misattributed.

Extending this reasoning, one might question whether human beings —
operating without an overt telepresence setup — are similarly
misattributing the source of their consciousness. Perhaps the intuition
that consciousness is generated by the brain, or more specifically by the
forebrain, is analogous to the robot’s error. The conclusion is not that the
brain is uninvolved, but that the felt origin of consciousness may be
experientially misleading, shaped by the same projective assumptions
seen in the telepresence example.

Telepresence Across the Brain

The telepresence analogy — where conscious awareness is projected into
a remote body — challenges the idea that consciousness must be tied to
the parts of the brain that directly handle sensory input. Instead, it
suggests that the true operational hub of consciousness might lie
elsewhere, perhaps within the brain but outside the forebrain, inviting a
fresh look at the role of the hindbrain. This analogy encourages a closer
examination of brain anatomy, particularly in search of internal
structures that mirror the telepresence setup — a sensory interface linked
to a distinct central processor. The comparison matters because
telepresence systems reveal a clear functional separation between
sensory-motor components and the conscious agent behind them. If the
brain contains a similar division, it could offer valuable clues about the
neural basis of consciousness. And anatomically, it seems that it does: as
shown in Figure 2, two-way communication links the forebrain — which
houses sensory and motor processing centers — with the deeper
processing core of the hindbrain. This organizational pattern closely
echoes the structure of a telepresence system, raising the intriguing
possibility that consciousness within the brain follows similar functional
lines.

The cerebellum, with its highly ordered folia and wuniform
microstructure, is ideally suited for rapid sensorimotor integration. It
receives richly processed sensory inputs through the cortico-ponto-
cerebellar pathways, where these inputs are synthesized and refined. In
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turn, the cerebellum sends modulated motor commands back to the
forebrain through the cerebello-thalamic and thalamo-cortical circuits,
completing a sophisticated feedback loop (as shown in Figure 2). The
brainstem serves as the anatomical and functional bridge between the
cerebellum and the cerebrum, enabling continuous two-way
communication between these regions. This is how a telepresence system
works.
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Figure 2. Analogy: operator €= robot, hindbrain €=>forebrain

Within this framework, the forebrain and its sensory apparatus may be
analogous to the robotic surrogate in a telepresence system — processing
inputs and executing outputs — while the hindbrain assumes the role of
the human operator, the unseen but sentient controller. Just as the robot
‘handles’ external interaction while the conscious experience unfolds
remotely, the forebrain may serve as the perceptual and behavioral
interface, with the hindbrain as the deeper origin of consciousness itself.
This analogy leads to a provocative hypothesis: that consciousness in the
brain might be functionally divided — generated in one region and
expressed through another. It invites a reconsideration of the neural
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architecture of experience, where the locus of conscious awareness may
not coincide with its site of origin.

Common Arguments Against Consciousness in the Cerebellum

To be fair, there are key arguments that are frequently cited against the
hindbrain, and mostly the cerebellum, as being the seat of consciousness.
These include evidence from cerebellar agenesis, split-brain studies, and
the cerebellum's structural organization. Prominent theories like
Integrated Information Theory (IIT), Global Workspace Theory (GWT),
and Higher-Order Thought (HOT) generally exclude the cerebellum from
core consciousness-generating processes.

Cerebellar Agenesis

People born without a cerebellum (cerebellar agenesis) are often
described as conscious, suggesting the cerebellum may not be necessary
for consciousness. However, this interpretation is debatable. Clinical
studies (e.g., Glickstein, 1994) show such individuals often suffer from
motor and cognitive deficits, challenging the idea that the cerebellum is
irrelevant to consciousness. While these individuals can exhibit
behaviors associated with awareness — like language use and social
interaction — this does not prove subjective experience, echoing the
philosophical problem of the ‘zombie’ who behaves consciously but
without awareness. The telepresence analogy warns against equating
behavior with consciousness, emphasizing the limits of behavioral
inference.

Split-Brain Studies

Patients who undergo corpus callosotomy sometimes show signs of
divided consciousness, such as alien hand syndrome. Early studies (e.g.,
Sperry & Gazzaniga) argued for dual consciousness, while more recent
work (Bayne, 2008) suggests that most patients retain a unified self-
awareness. This raises the possibility that consciousness is not solely
housed in the interconnected cortical hemispheres. Given that the
cerebellum remains connected to both hemispheres even after
callosotomy, its role in maintaining unified consciousness warrants more
attention. Studies like Pinto et al. (2017) have not deeply examined the
cerebellum in this context.

Cerebellar Structure

Critics argue that the cerebellum’s uniform, modular organization is too
mechanistic and segregated to support consciousness. Tononi (2008)
compares it to a library — efficient, but lacking integration. IIT deems its
low information integration (®) insufficient for conscious experience.
However, this view may overlook the cerebellum’s extensive connectivity
and regulatory role. Analogous to a ‘common ground’ in electronic
circuits, where voltage potential is always measured to be zero, the
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cerebellum might serve as a perceptual anchor against which sensory
inputs are interpreted — stabilizing but not generating distinct qualia.
This could explain why cerebellar stimulation doesn’t produce conscious
sensations - if that has indeed been demonstrated - yet its absence could
disrupt coherent perception.

Theoretical Frameworks

IIT argues the cerebellum’s low ® rules out consciousness. Critics say
this undervalues its ‘integrative’ function.

GWT asserts consciousness arises from widespread neural broadcasting,
which may underrepresent the cerebellum’s influence via its feedback
loops with cortical and subcortical areas.

HOT focuses on higher-order mental representations in cortical regions.
Yet, the cerebellum’s role in emotion and executive function (e.g.,
cerebellar cognitive affective syndrome) suggests it might modulate or
contribute to these higher-order states.

In summary, while prevailing theories and case studies often exclude the
cerebellum, emerging evidence and alternative interpretations challenge
this dismissal, suggesting its potential role in the broader architecture of
consciousness.

Future Research and Broader Philosophical Implications of
Hindbrain Contributions

There are promising areas for future exploration that can refine our
understanding of the hindbrain in relation to consciousness:

Neuroimaging and Connectivity

Invasive stimulation studies, such as cerebellar deep brain stimulation
(DBS), show that the cerebellum influences not only motor control but
also mood and cognitive flexibility in patients with movement and
psychiatric disorders (Miterko et al., 2019; Cooperrider et al., 2020).
Intraoperative stimulation during awake surgeries further reveals
cerebellar roles in language and attention (Schmahmann, 2019),
challenging the traditional view of the cerebellum as purely motor-
related. These findings align with predictive processing theories (Clark,
2016), which place the cerebellum within cognitive and affective
networks. However, standard MRI techniques often fail to capture
detailed cerebellar and brainstem activity. Future research using
advanced imaging could clarify how the cerebellum integrates sensory-
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motor information — and whether it contributes directly to conscious
experience.

Cerebellar Agenesis Case Studies

Although rare, cerebellar agenesis offers a unique opportunity to study
consciousness in the absence of cerebellar structures. Longitudinal, in-
depth case studies comparing cognitive, emotional, and self-perception
profiles between individuals with and without cerebellums could reveal
how these structures contribute to subjective experience — particularly
the qualitative, sentient aspect of consciousness beyond simple
wakefulness or awareness.

Split-Brain Research Revisited

Renewed investigation into split-brain patients should assess and
ascertain whether the cerebellum contributes to maintaining a unified
sense of consciousness despite disrupted interhemispheric
communication. Experimental tasks requiring bilateral coordination may
expose hindbrain roles in integrating conscious states, a dimension
previously overlooked in most split-brain paradigms.

Reframing Libet-Type Experiments

Timing remains a crucial window into the origins of consciousness.
Benjamin Libet’s (1983) groundbreaking experiments in the 1980s and
Schurger’s noise accumulation model (2012) challenged traditional
notions of free will by demonstrating a delay between unconscious brain
activity and conscious intention. Using EEG (of the cortex), Libet found
that brain signals (the ‘readiness potential’) began ~500 milliseconds
before subjects reported being consciously aware of deciding to move a
finger. This suggested that the brain initiates actions subconsciously, and
the feeling of ‘making a choice’ arises retrospectively. Libet’s work
sparked debates about free will, and indirectly about consciousness. It
would be interesting to repeat these experiments with a view to
determining whether the 500 milliseconds delay in reported conscious
intent was due to a longer route via the hindbrain. Future experiments,
might incorporate high-precision timing tools and extend monitoring to
hindbrain regions. These updated designs may identify the earliest
neural correlations to conscious intention, clarifying whether
consciousness emerges in the hindbrain.

Philosophical and Ethical Implications

ISSN 1307-6531, JNphi, Since 2007 www.jneurophilosophy.com

234



Journal of NeuroPhilosophy 2025;4(2):220-236

Proposing a central role for the hindbrain in consciousness prompts a
rethinking of foundational assumptions in philosophy of mind.
Definitions of consciousness that emphasize only the forebrain may
require revision. This shift also affects theories of selfhood, suggesting a
more distributed and embodied model of personal identity. Furthermore,
recognizing hindbrain contributions has ethical ramifications for clinical
and neurotechnological contexts — highlighting the importance of
protecting and considering these regions in treatment protocols for brain
injuries and in the design of brain-machine interfaces.

Conclusion

The search for the neural origins of consciousness has traditionally
centered on the forebrain, guided by extensive evidence linking cortical
structures to perception, cognition, and memory. Yet this focus may
overlook the brain’s deeper architecture. Emerging anatomical, clinical,
and theoretical evidence invites serious reconsideration of the hindbrain
— especially the cerebellum and brainstem — as potential contributors,
or even originators, of conscious experience. The telepresence analogy
underscores a vital insight: the experiential location of consciousness can
be distinct from its generative source. If such a division exists within the
brain, then the hindbrain, as the body’s oldest and most integrative
structure, becomes a compelling candidate. Future research in
neuroimaging, cerebellar agenesis, split-brain dynamics, and predictive
processing may further illuminate these possibilities. Philosophically,
acknowledging a hindbrain contribution challenges dominant
assumption about personal identity, the embodied self, and the nature of
consciousness itself.

References

Bayne T. The unity of consciousness and the split-brain syndrome. J Philos.
2008;105(6):277-300.

Clark A. Whatever next? Predictive brains, situated agents, and the future of
cognitive science. Behav Brain Sci. 2013;36(3):181-204.
doi:10.1017/S0140525X12000477

Clark A. Surfing Uncertainty: Prediction, Action, and the Embodied Mind. Oxford
University Press; 2016.

Cooperrider J, Moinuddin AA, Park J, et al. Chronic deep cerebellar stimulation
promotes long-term potentiation, microstructural plasticity, and reorganization of
perilesional cortical representation in a rodent model. Brain. 2020;143(1):289-
305. doi:10.1093 /brain/awaa018

Dehaene S. Consciousness and the Brain: Deciphering How the Brain Codes Our
Thoughts. Viking Press; 2014.

Damasio A. Self Comes to Mind: Constructing the Conscious Brain. Pantheon
Books; 2010.

Dosenbach N. The underestimated cerebellum gains new respect from brain
scientists. Washington University, St. Louis, MO. October 25, 2018. Accessed
April 16, 2025.

Glickstein M. Cerebellar agenesis. Brain. 1994;117(6):1209-1212.

ISSN 1307-6531, JNphi, Since 2007 www.jneurophilosophy.com

235



Journal of NeuroPhilosophy 2025;4(2):220-236

Goutos G. Telepresence (Virtual Reality) Apparatus [video]. 2014. Accessed April 16,
2025. http:/ /youtu.be/ngkXyxDrzdE

Goutos G. A Handle on Consciousness: Part 1 — The Asymmetry of Consciousness.
Academia.edu. 2024. Accessed April 16, 2025.

Graziano MSA. Consciousness and the Social Brain. Oxford University Press; 2013.

Ito M. Control of mental activities by internal models in the cerebellum. Nat Rev
Neurosci. 2008;9(4):304-313.

Lau H. In Consciousness We Trust: The Cognitive Neuroscience of Subjective
Experience. Oxford University Press; 2022.

LeDoux J. Anxious: Using the Brain to Understand and Treat Fear and Anxiety.
Viking Press; 2015.

Lemon R, Edgley S. Life without a cerebellum. Brain. 2010;133(3):652-654.
doi:10.1093 /brain/awq030

Libet B, Gleason CA, Wright EW, Pearl DK. Time of conscious intention to act in
relation to onset of cerebral activity (readiness-potential): The unconscious
initiation of a freely voluntary act. Brain. 1983;106(3):623-642.
doi:10.1093/brain/106.3.623

Masi M. An evidence-based critical review of the mind-brain identity theory. Front
Psychol. 2023. doi:10.3389/fpsyg.2023.1150605

Miller WB. The Microcosm Within: Evolution and Extinction in the Hologenome.
Universal Publishers; 2015.

Miterko LN, Baker KB, Beckinghausen J, et al. Neuromodulation of the cerebellum
rescues movement in a mouse model of ataxia. Nat Rev Neurosci. 2019;20(12):71.
doi:10.1038/415830-019-0221-6

Montgomery J, Bodznick D. The Cerebellar Self: Evolution of the Cerebellar Sense of
Self. Oxford University Press; 2016.

Penfield W. Some mechanisms of consciousness discovered during electrical
stimulation of the brain. Proc Natl Acad Sci U S A. 1958;44(2):51-66.
doi:10.1073 /pnas.44.2.51

Pinto Y, Neville D, Otten M, et al. Split brain: divided perception but undivided
consciousness. Brain. 2017. doi:10.1093 /brain/aww358

Schmahmann J, Sherman J. The cerebellar cognitive affective syndrome. Brain.
1998;121(4):561-579. doi:10.1093 /brain/121.4.561

Schmahmann JD. The cerebellum and cognition. In: Manto M, Huisman TAGM, eds.
Handbook of Clinical Neurology. Vol 154. Elsevier; 2019:3-20.
doi:10.1016/B978-0-444-63956-1.00001-6

Schurger A, Sitt JD, Dehaene S. An accumulator model for spontaneous neural
activity prior to self-initiated movement. Proc Natl Acad Sci U S A. 2012;109(42):
E2904-E2913. doi:10.1073/pnas.1210467109

Shea C. Philosopher wins 25-year bet on whether science would solve
consciousness. The Washington Post. July 27, 2023. Accessed April 16, 2025.

Smythies J. Analysis of projection. Br J Philos Sci. 1954;5(18):123-133.

Sperry RW, Gazzaniga MS. The split brain in man. Sci Am. 1967;217(2):24-29.
doi:10.1038/scientificamerican0867-24

Tononi G. Consciousness as integrated information: A provisional manifesto. Biol
Bull. 2008;215(3):216-242.

ISSN 1307-6531, JNphi, Since 2007 www.jneurophilosophy.com

236


http://youtu.be/nqkXyxDrzdE

