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Few today would deny that the brain holds a preeminent place in the scientific imagination. In
modern science, the brain is often seen as the organ of consciousness, thought, and identity.
This view, rooted in neuroscience, psychology, and cognitive science, suggests that who we are
—our emotions, memories, imagination, and even sense of free will—is fundamentally tied to
and determined by the brain’s structure and function. With the rise of brain imaging (e.g.,
functional MRI and electroencephalograms), neuroplasticity research, and artificial intelligence
(AI), the brain has become a new frontier for exploration. Neuroscientific breakthroughs have
fueled speculation about everything from mind uploading to brain-machine interfaces,
reinforcing the brain’s essential role in discussions about human potential and limitations.

Yet as Matthew Cobb’s illuminating The Idea of the Brain: The Past and Future of Neuroscience
demonstrates, despite centuries of scientific inquiry, our understanding of the brain remains
remarkably limited.  The more we learn, the more the brain’s complexity defies reductive
explanations. While we have built a solid foundation in neurophysiology, we still lack a clear
understanding of how neurons—whether billions, millions, or thousands—interact to generate
brain activity.  To be sure, we know that the brain interacts with the world and the body,
processing stimuli through both innate and learned neural networks. It predicts changes in
stimuli to prepare appropriate responses and coordinates bodily actions through intricate
neuronal connections and chemical signaling. Yet when it comes to truly grasping how neural
networks operate at a cellular level or accurately predicting the effects of changes in their
activity, we are still in the early days of neuroscience. For instance, while scientists can artificially
induce visual perception in a mouse by replicating a specific pattern of neuronal activity, they
do not yet fully understand how and why visual perception generates that pattern in the first
place.

How are we able to discuss so extensively an organ whose operations we scarcely understand?
Cobb provides an accurate account when he argues that a persistent challenge in neuroscience
is the tendency to impose external analogies and metaphors onto the brain, a tendency that
reflects a representationalist approach to its study. From Descartes’s hydraulic model inspired by
garden fountains to contemporary metaphors drawn from computing and AI, such approaches
often obfuscate rather than illuminate our understanding of the brain. A representationalist
approach to understanding the brain assumes that the brain functions primarily as a system
that creates and manipulates internal representations of the external world. In this view, the
brain is like a mirror or model builder that forms symbolic or computational representations of
reality rather than directly engaging with it.

While metaphors like these may be unavoidable, an overreliance on them can constrain our
thinking about the brain itself. For example, many scientists now recognize that to view the
brain as a computer that passively processes inputs is to overlook its active role as an organ
embedded in the body, constantly interacting with its environment. More importantly, these
models are external projections onto the brain rather than direct insights into its actual
workings.
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Similarly, the prevailing scientific view is that thought arises, though by mechanisms we do not
yet fully understand, from the activity of billions of neurons within the human brain.
Surprisingly, however, this focus on the brain is a relatively recent development. Throughout
most of history (with some exceptions), human beings have regarded the heart, rather than the
brain, as the primary locus of perception and emotion. The influence of this ancient perspective
persists in our everyday language. For instance, English expressions like learn by heart,
heartbroken, and heartfelt (with parallels in many other languages) reflect a worldview that
modern science has largely superseded. Yet these phrases carry a deep emotional resonance,
something that becomes clear if one attempts to substitute brain for heart and considers the
result (e.g., “brainbroken”).

In any event, similar to other elements in our scientific paradigm, the mechanistic view of the
brain goes back to the proponents of the new empirical science in the seventeenth century.
Thus, Nicolaus Steno, who was influenced by Descartes, describes the project of neuroscience in
the following way:

The brain being indeed a machine, we must not hope to find its artifice through other ways
than those which are used to find the artifice of the other machines. It thus remains to do what
we would do for any other machine; I mean to dismantle it piece by piece and to consider what
these can do separately and together.

This passage highlights a scientific and mechanical approach to studying the brain. The idea is
that since the brain can be understood as a kind of “machine,” we should study it in the same
way that we would any other complex machine. We must “dismantle” the brain in order to study
its individual components, such as neurons, synapses, and various biochemical processes, so
that we can understand their separate and collective functions. By doing this, we may hope to
uncover how the brain works in much the same way as the mechanics of any other machine.

However, such mechanistic views of the brain—and, by extension, of the human being as a
whole—inevitably raise ethical concerns, particularly in the context of human relationships,
where complex emotions are at play. Indeed, comparisons between humans and machines were
widely considered deeply immoral since they were seen as threatening the notion of free will.
The prevailing argument held that if human choices were merely the result of material
processes rather than guided by the spirit, the foundation of morality would be at risk. Many
critics even feared that materialists would exploit the machine analogy to lure naive young
people into unchecked sexual indulgence. According to one John Witty, the crafty scheme of
the materialists would be “first, to Argue themselves into mere Machin[e]s; and afterwards in
Letters to the Ladys; to persuade ’em, for what ends ’tis not difficult to determin[e], out of their
Immaterial and Immortal Souls.”  This amusing suspicion expressed in the 1700s actually shows
an awareness of a holistic understanding of the human being that contemporary brain science
still lacks.
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What Brain Science Cannot Tell Us
One of the most striking claims in The Idea of the Brain is that despite extraordinary
technological and experimental advances in neuroscience over the past fifty years, there has
been no fundamental shift in our conceptual understanding of how the brain functions.  As
Cobb says:
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In reality, no major conceptual innovation has been made in our overall understanding of how
the brain works for over half a century. This period has seen immense, Nobel Prize winning
discoveries—astonishing new techniques have given researchers an amazing degree of
precision and control of brain activity, massive computer simulations capture the activity of
millions of neurons and we now appreciate the role of chemistry in controlling the activity of
neural networks. All of this gives us a far richer understanding of what is happening where in
the brain, compared with past generations, but we still think about brains in the way our
scientific grandparents did.

Cobb’s observation seems to resonate with many other neuroscientists as well. For instance,
French neuroscientist Yves Frégnac criticizes the current trend of gathering enormous amounts
of data through costly, large-scale projects. He argues that this trend reflects the
industrialization of brain research, by which funding bodies and researchers believe that “using
the most advanced tools and harnessing the power of numbers” will lead to groundbreaking
discoveries. These kinds of projects are happening globally, from the US (the BRAIN Initiative
and the Human Connectome Project, among others), to China (the China Brain Project), to
Europe (the Human Brain Project, among others), Australia, and Japan. Ironically, the flood of
data being produced by these initiatives is creating significant bottlenecks in progress because,
as Frégnac succinctly puts it, “big data is not knowledge.” Moreover, “each overcoming of
technological barriers,” he goes on to say, “opens a Pandora’s box by revealing hidden variables,
mechanisms, and nonlinearities, adding new levels of complexity.”

Thus, our current understanding of the brain appears to be highly incomplete. The absence of a
precise understanding of the brain’s fundamental nature affects various approaches to treating
mental health disorders, where such knowledge is crucial. Consequently, it is not surprising that,
despite a significant increase in public awareness of mental health, substantial research funding,
and a growing number of scientists and physicians dedicated to identifying the causes of and
solutions for mental health conditions, the overall impact of neuroscience on alleviating patient
distress has remained limited. Thomas Insel, who directed the National Institute of Mental
Health (NIMH) from 2002 to 2015, recently acknowledged this reality: 

I spent 13 years at NIMH really pushing on the neuroscience and genetics of mental disorders,
and when I look back on that I realize that while I think I succeeded at getting lots of really cool
papers published by cool scientists at fairly large costs—I think $20 billion—I don’t think we
moved the needle in reducing suicide, reducing hospitalizations, improving recovery for the
tens of millions of people who have mental illness.

All of these issues lead us back to the question of representationalism and its limitations. Cobb
is at his best when he argues that representationalist models, while they have provided useful
heuristics, have imposed conceptual hurdles. The tendency to compare the brain to
contemporary technology often leads researchers and experts to mistake the metaphor for the
mechanism, assuming that the brain must operate in ways analogous to these external systems,
rather than as an evolved biological organ with its own principles of function. For instance, in
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the early computational models of the brain, scientists assumed that cognition was essentially a
form of symbolic processing, akin to a Turing machine’s manipulation of internal representations.
This perspective led to early forms of AI built on rule-based systems and symbolic logic, but it
failed to account for the brain’s adaptability, embodied cognition, and nonlinear dynamics.
Later, neural network models attempted to move beyond rigid symbolic processing, but they,
too, often retained the assumption that the brain is a representational system.

Given these challenges, one must ask: What would an alternative, non-representationalist
approach to neuroscience entail? Cobb’s study invites new ways of thinking about the brain—
ones that go beyond simplistic metaphors and strive for a deeper, more nuanced
understanding of neural function. Although I do not necessarily share his materialistic
presuppositions about the mind and brain relationship, I find his arguments to challenge how
we study the brain and conceptualize consciousness thought-provoking. The shortcomings of
past metaphors suggest that a paradigm shift is long overdue, one that moves beyond
representationalism and embraces interconnectedness, embodiment, and complexity.

Islamic Thought and the Brain
To move beyond the limitations of representationalism, which reduces human subjectivity to
scientific models, a comparative history of the brain across cultures is essential, as it reveals
fundamentally different ways of conceiving the relationship between mind, body, and world. So,
in The Idea of the Brain, Cobb also aims to provide a global history of the scientific
understanding of the brain, but one deficiency of the book is its limited treatment of the brain’s
comparative history across different cultures. As alluded to earlier, the brain has not always
been regarded as the central organ of thought, feeling, or identity, as it is in modern scientific
discourse. Cobb’s treatment of these diverse cultural perspectives is rather superficial. For
instance, his discussion of Avicenna (Ibn Sīnā) and Islamic medicine can be criticized for being
cursory, as it overlooks the significant contributions that Muslim scientists made to the
understanding of the brain and the development of medical thought during the classical and
postclassical periods.  Avicenna, one of the most influential philosophers and physicians in the
Islamic world, made important contributions to explaining the brain’s role in both physiological
and psychological processes. His Canon of Medicine (Al-Qānūn fī al-tibb) was a key medical text
in both the Islamic world and Europe for several centuries, and it significantly shaped medieval
and early modern understandings of human physiology.  Avicenna’s approach to neurology
was pathbreaking, as he systematically synthesized and expanded upon the works of Galen,
Aristotle, and earlier Islamic scholars while also incorporating his own empirical observations.

A central aspect of Avicenna’s neurophysiology was his theory of the internal senses (al-hawāss
al-bātinah), a concept that profoundly influenced later medical and philosophical thought. He
identified five internal faculties located in different parts of the brain, each responsible for
distinct cognitive and perceptual processes. These faculties, Avicenna argued, were functionally
localized within the brain, and he described how damage to different parts of the brain could
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lead to specific cognitive and sensory impairments. This framework anticipated later
developments in cognitive psychology and neuroscience, particularly theories of mental
representation and functional specialization in the brain.

Furthermore, Avicenna made significant contributions to the understanding of neurological
disorders. He provided some of the earliest detailed discussions of conditions such as stroke,
epilepsy, migraines, and depression, offering insights into their causes, symptoms, and potential
treatments. Unlike many of his predecessors, Avicenna recognized that these conditions were
not purely supernatural or humoral in origin but could arise from disruptions in the brain’s
structure or function. His discussions of mental health also included sophisticated theories of
psychosomatic illness that emphasized the interactions among the brain, emotions, and bodily
health—a holistic approach that has a parallel in modern psychosomatic medicine.

Additionally, Avicenna argued that the brain was not merely a passive receiver of sensory
impressions but an active participant in perceptual acts. In his view, the soul is intimately
connected to the brain, yet he maintained a robust distinction between the intellect and the
material organ without resorting to a Cartesian dualism. His integration of empirical medical
knowledge with a rigorous philosophical framework helped lay the foundation for later Islamic
and European medical thought.

Despite the significance of Avicenna’s contributions, Cobb’s treatment of Islamic medicine fails
to fully engage with the complexity of the former’s neurological theories, limiting itself to a
broad mention of his influence without delving into the specifics of his medical and
psychological innovations. A more nuanced treatment would recognize Avicenna’s pivotal role
in the global history of neuroscience and his enduring legacy in shaping conceptions of the
brain’s function in both Islamic and European medical traditions.  Such a historically and cross-
culturally grounded understanding is crucial for challenging the assumptions of
representationalism, as it opens up alternative models of mind and brain that are rooted in
different epistemologies and ontologies.

Cobb’s survey also overlooks the wealth of knowledge preserved and expanded upon in the
Islamic world, where scholars not only translated Greek and Roman medical texts but also made
significant original contributions. Contrary to popular belief, Islamic science did not disappear in
the thirteenth century. The works of later scholars, including Mullā Ṣadrā, Shāh Walī Allāh,
Aḥmad al-Damanhūrī, and many others, demonstrate striking similarities with the ideas of
Descartes, Steno, Herman Boerhaave, and Albrecht von Haller regarding concepts like animal
spirits (spiritus animalis), even though Muslim philosophers did not embrace a mechanistic
framework.

Another neglected area in Cobb’s book is its lack of a detailed discussion of the heart as the key
organ of perception in most nonmodern cultures. In Islamic thought, the heart, which is closely
intertwined with the intellect, holds a central position. As al-Ghazālī explains, the Arabic word
qalb (heart) has two distinct meanings. The first refers to the physical heart, the organ located
on the left side of the chest. The second meaning, however, is far more profound. It denotes a
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spiritual subtlety (latīfah) that is intimately connected to the physical heart yet not identical to
it. This sense of qalb represents the true self or essence of a person, as it is the faculty
responsible for thought, understanding, and emotional experience. In this sense, the heart is
regarded as the seat of the intellect.

Moreover, the heart is not merely a passive receptacle but an active agent, as it governs actions,
receives guidance, and is held accountable. Closely related to qalb is the term rūh (spirit), which
also carries dual meanings. The first refers to a subtle, invisible substance emanating from the
physical heart and circulating through the body via the arteries. Physicians have historically
used rūh in this sense, describing it as a fine vapor produced by the heat of the heart. The
second meaning of rūh, however, relates to consciousness and awareness, aligning with one of
the definitions of qalb. This interpretation finds resonance in the Qur’anic verse “Say: the spirit is
my Lord’s command” (17:85).

As mentioned earlier, the dominant scientific paradigm has located cognition, emotion, and
consciousness exclusively within the brain. However, this view was significantly challenged in
the latter half of the twentieth century by research demonstrating the crucial role of the
parasympathetic nervous system and the presence of neural clusters throughout the body,
particularly in the heart and the gut. Far from being merely a mechanical pump, the heart
possesses its own “little brain” of approximately forty thousand neurons, which not only
regulates cardiac rhythm but also engages in bidirectional communication with the brain.
Beyond its neural network, the heart actively secretes key neurochemicals such as
noradrenaline, oxytocin, and dopamine, which influence various cognitive and emotional
processes in the brain. This intricate relationship between the heart and the brain manifests in
numerous ways, with each organ influencing the other’s function. One of the most striking
examples of this connection is takotsubo cardiomyopathy, commonly known as broken heart
syndrome, in which intense emotional distress can lead to acute heart failure.  Conversely,
research on heart surgery patients has revealed that interventions affecting the heart can lead
to notable changes in cognition, sensory perception (including alterations in taste and smell),
memory, and overall cognitive performance. Furthermore, studies have demonstrated a causal
link between cardiovascular disease and depression, underscoring the deep interconnection
between psychological and physiological health.

These findings challenge the conventional, brain-centric model of cognition and suggest a
more distributed and embodied understanding of human consciousness and emotional
experience. Rather than existing in isolation, mental and emotional processes appear to emerge
from complex, dynamic interactions between multiple organs in the body, with the heart
playing a particularly significant role in shaping our psychological and physiological well-being.
Within the framework of Islamic thought, these discoveries reflect the deep interrelation
between the spiritual and physical dimensions of the heart. In the Islamic tradition, the physical
heart is not merely a biological organ but serves as a reflection, instrument, or conduit of the
spiritual heart. As a result, the dynamics of the spiritual heart exert an influence on the physical
heart, shaping its function and experiences.  In light of these considerations, Cobb’s The Idea
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of the Brain lacks a truly global and historically nuanced account of the scientific understanding
of the brain. His limited engagement with non-Western traditions, particularly Islamic medicine,
results in a missed opportunity to highlight the rich and multifaceted contributions of
philosophers like Avicenna, whose theories of neurophysiology, cognition, and psychosomatic
health anticipated many later developments in neuroscience. Attending to such diverse
intellectual traditions is not simply a matter of inclusivity; rather it is essential for disrupting the
narrow confines of representationalism and for reimagining the brain-mind relationship
through alternative conceptual frameworks.
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