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“Know thyself.” — Inscription at the Temple of Apollo at Delphi.

For millennia, philosophy and religion have urged us to understand ourselves. Today, this ancient quest continues with
new tools and a new name: Cognitive Science. This is the story of our attempt to understand the mind.
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To Understand the Mind, We Must Look from Every Angle.

Cognitive science is a synthesis of knowledge about the mind. It is an attempt to
understand humanity by drawing on many sources.

Philosophical Reflection Psychology & Ethology

On the nature of the mind. Knowledge of human and animal
behavior and mental states.

Neuroscience

The biological basis of mental
phenomena—>brain research.

Artificial Intelligence &
Engineering Psycholinguistics

Let’s build something similar—the The study of language.
power of models.

Cognitive
Science
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Why Do We Resist Understanding Ourselves?

Do we truly want to understand the mind? Or do we prefer a
sense of uniqueness, a separation from the natural world?

The Blank Slate The Noble The Ghost in
(Tabula Rasa) Savage the Machine
The belief in unconditioned The belief in the innate The belief in the primacy of

freedom of development. goodness of human nature. spirit over matter.

These myths appear to ennoble us. The idea of an immortal soul interesting a supreme being is compelling. We are
reluctant to accept the theory of evolution, the unity of the natural world, and explanations of the mind arising from
neurobiology. But to progress, we must challenge our inherited, flawed picture of human nature.
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The First Challenge: The Paradox of the Mirror.

Central Question:
e “Can the mind understand itself?”

Defining ‘Understanding'’:

Understanding requires a language, a conceptual
apparatus, a model of the world to place a new fact
in relation to what is known. A scientific model is
built on fruitful metaphors, allows for detailed
questions, and embraces metaknowledge: ‘| know
that | do not know many things.”

The Core Difficulty:

To fully understand ourselves would mean being
able to predict our reactions in any situation. Yet our
‘self’ is not a fixed construct. As Heraclitus noted
2,500 years ago, panta rhei—everything flows. Our
‘" changes much faster than the world around it.
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Scientific Models Answer Questions. Mythological Models End Them.

Scientific Models

Qﬁ)’

The Question Test

Let's list concrete questions answerable by evolution vs.
creationism.

Why do the mole, human, and giraffe all have 7 cervical
vertebrae, despite vastly different necks?

&/ 3 7 Cervical
6 |-~ \Vertebrae
49"

Evolution’s Answer: Provides a coherent framework via genetics
and common ancestry.

The Power of Verification

The scientific model is the foundation of technology because it is
constantly questioned and verified.

Mythological Models

The Answer That Ends Questions
Let's see how creationism answers the same question.

Why do the mole, human, and giraffe all have 7 cervical
vertebrae? Py

Creationism’s Answer: "It was designed that way." (An answer
that prevents further questions).

The Appeal to Ego

Non-scientific models offer simple answers to "everything”
(Why was | born? What is the meaning of life?) but nothing
specific. They satisfy the ego's demand to feel important.

Data: In the US, 75% of people believe in the biblical story of creation, while only 15% believe in the theory of evolution.
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The Second Challenge: The Reality Filter.

Central Question:
* How can we know anything for certain?

Key Concept:

We have no direct knowledge of the world.
Our knowledge is only about the forms of
cognition available to us, conditioned by

the structure of our mind/brain.
Metaphorically, “we see or feel only the

states of our brain.” Our cognitive apparatus is
hidden from the process of cognition itself.

Kant’s Insight:

Immanuel Kant understood that there are
innate (a priori) structures of cognition. We
find in the world the structures of our own
thinking. Our perceptions and thoughts
seem to be about the world, but they are
about our model of the world.

(c0 many properties)

Experlments

Our brain actively constructs what we
see, often overriding “objective” reality.

|

Emplrlcal

Data

Analysis of

features by brain K=

structures

Recognmon
Imagination

=34 Senses [E=94 Inference
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The Third Challenge: Separating Science from Superstition

Central Question: Amidst a flood of pseudoscientific theories, how do we know what is true or effective?

A Historical Warning

Bloodletting was a primary medical practice from antiquity until the late 19th century.
William Harvey demonstrated its ineffectiveness in 1628, but it took nearly 300 years
for the practice to cease.

Tools for Today

The Scientific Method vs. Pseudoscience

e Science: Systematic observation, verification, critical thinking, constant attempts
at falsification.

* Pseudoscience: Proclaims truths based on unquestioned authorities.

A Checklist for Critical Thinking

[J 1. When did it originate?

[J 2. Why is it being disseminated? (To explain or manipulate?)

[J 3. Can it be verified against well-established empirical knowledge?

[J 4. Does appealing to "tradition” validate it, or just repeat ancient ignorance?
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The Fourth Challenge: The Feeling of “| Understand”

Central Question: What is actually happening in the brain when we have the “Aha!” moment of
understanding?

Cognitive Explanation Historical Blindspots

Understanding is the integration of

new concepts into an existing
conceptual network. It is the

formation of a configuration of
excitations in the cerebral cortex that
leads from one situation to another
through “familiar territory,” accompanied
by a reward mechanism signaling "I
understood”.

Gottfried Leibniz struggled
with (-1/+1 = +1/-1), calling
negative numbers “nonsense.

M

Max Planck, who discovered
quanta, never truly accepted
his own discovery, calling it a
“mathematical trick.”

“A new scientific truth does not triumph by convincing its opponents and making them see
the light, but rather because its opponents eventually die, and a new generation grows up
that is familiar with it.”
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The Fifth Challenge: Beyond Reductionism

Central Question: To understand the mind, must we reduce it to neurons, molecules, and quantum mechanics?

The Principle of Emergence Gases —> Water

In complex systems, new qualities emerge. Quantity turns Simple molecules - Complex compounds
into quality through interactions, creating a new Brain matter —> A substrate for minds
organization with emergent properties. Individuals —> Societies

“...the sum of the separate actions of those elements will never be equivalent to the action of the living body.” - John Stuart Mill (1872)

“Understanding how each individual neuron works will tell us absolutely nothing about how the brain produces mental states.” - Michael Gegrgzigs.



The Red Herring of Godel’s Theorem

The Common Argument:

Godel's theorem proves that formal systems (like
computers) have limits that humans can transcend,
therefore machines can never think like people.

The Rebuttal:

This is a misapplication. Al learning systems do not
operate based on a fixed set of axioms. The

limitations of the human mind—processing speed, working
memory, long-term memory constraints—are vastly more
significant than the theoretical limits from Godel's theorem.

If the brain were so simple that we could understand it,
we would be so simple that we couldn't.

This highlights the recursive challenge without resorting to mysticism.
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Forging the Tools: A History of Mind-Hunting

Introspection —@)

Phrenology —@)

Experimental __ g
Psychology (Wundt) —©

%—) Behaviorism —()

er

1'®- The Cognitive Revolution —@)
=S

~18th Relied upon as the primary method.

nour
Century The results were almost always
consistent with the assumptions made. ”’

A flawed but important step.

~18208 Mistake: Skull shape determines character.
Correct Insight: Mental processes result from the
brain, and functions are localized.

First labs measuring reaction times and
1879 . 4 . . A .
associations, avoiding introspection.

Rejected subjective concepts as unscientific.
~1920s Studied only measurable reactions.
Mistake: The mind is a “tabula rasa.”

Fueled by the rise of computers, information
~195(0sg Processing models showed that unobservable
processes between stimulus and response were

essential and could be modeled.
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What Can We Expect from Cognitive Science?

Understanding vs.
Prediction

We can understand the process
of a leaf falling from a tree, but
we cannot predict exactly
where it will land in the wind.
Similarly, we can understand
the general principles of how
minds work without predicting
every detail of individual
behavior.
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Does Understanding Spoil the Experience?

Does knowing that a screen is just flickering lights spoil a movie? Does
understanding fertilization spoil the joy of parenthood? Or does the joy
of understanding help us appreciate reality as science sees it?

The Goal is a Model

We need a model that allows us
to understand mechanisms,
formulate new questions, and
pose hypotheses. This will not
tell us what it feels like to be a
synesthete, but it will explain
the mechanisms behind
synesthesia.
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A New Moment in History.

Antiquity
; Magical thinking, world as the whim of gods.

- qA ~2500 years ago

Discovery of cause and effect.

o ~500 years ago
Experimental methods and the scientific revolution.

& ﬁé Late 20th Century

Computers enable complex simulations.

e @ Early 21st Century

Brain-inspired programs learn from natural data.

- @f& Today

2® Al, using machine learning, accelerates science, including our understanding of our own cognitive mechanisms.

" ‘?ﬁ§> The Near Future

K Autonomous Al and the modification of our own brains and bodies. We don't know where this will lead.

We are at an extraordinary moment. For the first time, we are creating a different kind of intelligence that is beginning
to surpass our own in certain aspects. The ancient quest to ‘know thyself’ has brought us to a new frontier.
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“The world looks so different after learning science
- Richard Feynman

Cognitive science provides the ap for this r
The exploration has just begur
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