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[COLD OPEN - 0:00]
[AMBIENT SOUND: Coffee shop, mid-morning, busy]

INSTRUCTOR: Okay, so you're going to feel for the tension in the string. Not see it—feel it. Your
fingers will tell you before your eyes can.

STUDENT: How do | know what I'm feeling for?
INSTRUCTOR: You don't, yet. That's why you have to do it wrong a hundred times first.
STUDENT: Can't you just tell me what it feels like?

INSTRUCTOR: [Jlaughs] | can try. It's like... a subtle resistance. Not hard, not soft. Right in the
middle. But that doesn't help, does it?

STUDENT: Not really.

INSTRUCTOR: That's because knowing-about something and knowing-how to do it are
completely different. | can describe it perfectly and you still won't know until your body knows.

STUDENT: So what do | do?

INSTRUCTOR: Keep trying. Pay attention. Your nervous system will figure it out before your
conscious mind does.

[SOUND FADES]



[INTRO - 1:30]
HOST: I'm Alex Chen, and this is Things Overheard at the Coffee Bar.

That conversation was between a guitar teacher and a student. But it could have been about
anything—pottery, cooking, surgery, dancing, coding, carpentry. Any skill that lives in your body
and not just your mind.

Last episode we talked about the Pinocchio Problem—consciousness, Al, and what makes
something real. We ended with a question: if Al learns from text and we increasingly learn from
screens, are we developing the same limitations Al has?

Today we're going deeper into that question. How do we actually learn? Not how we think we
learn—how we actually acquire skills, knowledge, and understanding?

And the answer is: very differently from how Al learns.

Al learns from massive datasets, finding patterns in millions of examples. It gets really good at
prediction, at pattern matching, at generating plausible outputs.

But humans learn through bodies. Through trial and error. Through feedback that matters—pain
when you do it wrong, pleasure when you do it right. Through observation of people who know,
trying to replicate something you can see but don't yet understand. Through touch, smell,
proprioception, interoception. Through senses Al doesn't have.

And this matters. Because if most of our learning moves to screens—if we learn from videos
instead of practice, from explanations instead of experience, from Al tutors instead of human
teachers—we lose access to something fundamental.

Today we're exploring:

What embodied knowledge is and why it can't be transmitted through text

How humans learn from each other in ways that can't happen over Zoom

Why coffee bars preserve a type of learning that's disappearing

And what ancient Indian philosophy knew about direct perception that we're forgetting

[THEME MUSIC - 3:30]

[ACT ONE: THE KNOWING-HOW PROBLEM - 4:00]

HOST: There's a concept in philosophy of mind called "knowledge-how" versus
"knowledge-that."



Knowledge-that is propositional. Facts. "Paris is the capital of France." "Water boils at 100
degrees Celsius." "The Pythagorean theorem states a2 + b% = c2."

Knowledge-how is procedural. Skills. How to ride a bike. How to comfort a crying child. How to
know when bread dough has been kneaded enough.

The philosopher Gilbert Ryle argued these are fundamentally different types of knowledge.[1]
And you can have one without the other.

| called Dr. Hubert Chen, a cognitive scientist at Johns Hopkins who studies skill acquisition.

DR. CHEN: So here's the classic example. | can give you a perfect explanation of how to ride a
bike. Balance, momentum, steering, weight distribution. | can show you videos. | can draw
diagrams. But until you actually get on a bike and fall down a few times, you don't know how to
ride.

HOST: Why not? If the explanation is perfect?

DR. CHEN: Because bike-riding isn't information. It's a sensorimotor skill. Your cerebellum, your
motor cortex, your vestibular system—they need to learn through practice. They need to
experience the relationship between movement and outcome thousands of times before they
can predict and adjust automatically.

HOST: Can you speed that up with better instructions?

DR. CHEN: Only marginally. There's a minimum amount of practice required for motor learning.
Your neurons need to myelinate. Your synaptic connections need to strengthen. Your predictive
models need to build up through experience. No amount of instruction substitutes for that.

HOST: What about cognitive skills? Like, learning to code?

DR. CHEN: Same thing. You can read about programming. You can understand the concepts.
But until you've written code, debugged code, struggled with code for hours—you don't really
know it. The knowledge is built through doing, not through reading about doing.

HOST: But we act like they're the same. Like you can learn anything from a YouTube tutorial.

DR. CHEN: Right. And you can learn knowledge-that from YouTube. But knowledge-how? You
need practice. You need feedback. You need your body to be involved in the loop.

[MUSIC TRANSITION - 7:30]

[ACT TWO: THE APPRENTICESHIP MODEL - 8:00]



HOST: For most of human history, knowledge was transmitted through apprenticeship. You
learned by working alongside someone who knew. Watching. Imitating. Getting corrected. Trying
again.

This wasn't because we didn't have books or videos. It's because the knowledge couldn't be
transmitted any other way.

| talked to Marcus Osei, a master carpenter in Richmond who's been building furniture for 40
years.

MARCUS: People come to me all the time and say "l watched YouTube videos, | read books,
but | can't make the joints fit right. What am | doing wrong?"

HOST: What are they doing wrong?

MARCUS: [laughs] Everything. But not because they're stupid. Because you can't learn this
from videos. You have to feel how the wood responds to pressure. You have to hear when the
chisel is cutting properly versus when it's tearing. You have to smell when you're burning the
wood with friction. You have to develop intuition about grain direction, moisture content, species
characteristics.

HOST: Can you teach those things?

MARCUS: | can point them out. | can say "listen to that sound—that's wrong." But you have to
develop the ear yourself. You have to train your nervous system to detect the signal. And that
takes time. Years, usually.

HOST: How do you teach it?

MARCUS: | don't teach it. | create conditions where you can learn it. | let you try. | correct you
when you're way off. | model it so you can see what right looks like. But the learning happens
inside you, not from me to you.

HOST: That sounds inefficient.

MARCUS: |t is inefficient. Incredibly inefficient. That's why apprenticeships take years. But it's
the only way to actually transfer the knowledge.

[COFFEE SHOP AMBIENCE - 11:00]

HOST: | wanted to see this in action, so Marcus let me watch him teach his apprentice—a
24-year-old named Jordan.

MARCUS: Okay, feel this. [sound of wood being handled] Tell me what you notice.

JORDAN: Um... it's smooth?



MARCUS: What else?

JORDAN: Hard?

MARCUS: Feel again. Pay attention to the grain. Which direction does it want to move?
JORDAN: [pause] I... | don't know. | can't tell.

MARCUS: That's because you haven't developed the sensitivity yet. Here. [sound of planing
wood] Watch. See how the plane moves easier in this direction? The grain runs this way.
Against the grain, it tears. With the grain, it cuts clean.

JORDAN: Okay, | see that.

MARCUS: Good. Now you try.

[Sound of Jordan planing wood—rough, uneven]

MARCUS: You're pushing too hard. Let the plane do the work. Feel for the rhythm.
JORDAN: What rhythm?

MARCUS: The rhythm. [demonstrates—smooth, even sound] There. Hear that? That's the
sound of it working right.

JORDAN: [tries again—still rough but slightly better] Like that?

MARCUS: Closer. Keep going. Your body will figure it out.

[LATER]

HOST: After an hour of this, | asked Jordan: do you understand what Marcus is teaching you?

JORDAN: Intellectually? Not really. Like, | can't explain what I'm supposed to be doing. But my
hands are starting to know. Does that make sense?

HOST: Your hands are starting to know.

JORDAN: Yeah. My conscious mind is still confused, but my body is learning. | can feel it
starting to click.

[MUSIC TRANSITION - 14:30]

[ACT THREE: THE ZOOM PROBLEM - 15:00]



HOST: During the pandemic, everything moved online. Education, training, meetings, therapy.
And we learned something important: some things work over Zoom. Some things don't.

Dr. Chen:

DR. CHEN: Zoom is great for information transfer. Lectures, presentations, explanations. If
you're trying to convey knowledge-that, Zoom works fine.

HOST: But for knowledge-how?

DR. CHEN: It's terrible. And we know why. Zoom strips out most of the channels we use for
learning.

HOST: Like what?

DR. CHEN: Spatial information—you can't sense where people are in relation to you. Peripheral
vision—you only see what's in frame. Body language—most of the body is cut off.
Pheromones—you can't smell each other. Micro-expressions—compression artifacts destroy
subtle facial movements. Prosody—audio compression flattens vocal nuance.
Touch—obviously. And most importantly: shared physical space.

HOST: Why does shared physical space matter?

DR. CHEN: Because learning is social and embodied. When you're in the same room with
someone, your nervous systems co-regulate. Your breathing synchronizes. Your mirror neurons
fire. You unconsciously mimic their posture, their rhythm, their energy. All of this is information
transfer happening below the level of conscious awareness.

HOST: And Zoom strips that out.

DR. CHEN: Completely. So you can explain things over Zoom. But you can't transmit embodied
knowledge. You can't teach someone to sense something they can't sense yet. You can't create
the conditions for their nervous system to learn.

[COFFEE SHOP AMBIENCE - 18:00]

HOST: | wanted to test this, so | asked people who'd tried to learn physical skills over Zoom
during the pandemic.

PERSON 1 (yoga student): My teacher could see me on screen and correct my alignment. But |
couldn't feel what she felt. She'd say "engage your core" and I'd think | was doing it, but | wasn't.
In person, she'd touch my abdomen and I'd suddenly feel which muscles she meant. Over
Zoom? | just had to guess.

PERSON 2 (cooking student): | took an online bread-making class. The instructor showed us
how the dough should look at each stage. But dough behaves differently depending on humidity,
temperature, flour type. Mine never looked like hers. And when | asked "is this right?" she



couldn't tell through the screen. She couldn't touch it, smell it, feel the texture. She just said "it
looks okay?" with a question mark.

PERSON 3 (music student): My piano teacher could hear me over Zoom but the lag made it
impossible to play together. And she couldn't see my hands properly—the angle was wrong.
She'd say "relax your wrist" but | couldn't tell if | was doing it until she saw me in person six
months later. Turned out I'd been practicing wrong the whole time.

HOST: The common thread: absence of sensory feedback that both people need to calibrate
learning.

[MUSIC TRANSITION - 20:30]

[ACT FOUR: PRATYAKSHA PRAMANA - 21:00]

HOST: Indian philosophy has a concept for this: pratyaksha pramana.
Pratyaksha means "direct perception." Pramana means "valid means of knowledge."

So pratyaksha pramana is knowledge gained through direct sensory perception—seeing,
hearing, touching, tasting, smelling. Unmediated by concepts, language, or interpretation.

| called Dr. Lakshmi Bharadwaj, a scholar of Indian philosophy at University of Virginia.

DR. BHARADWAJ: In the Nyaya school of philosophy, there are four pramanas—four valid
means of knowledge. Pratyaksha is first because it's the most reliable. Direct perception.

HOST: What are the others?

DR. BHARADWAJ: Anumana—inference. Like, you see smoke and infer fire.
Upamana—comparison or analogy. And shabda—testimony or verbal knowledge from reliable
sources.

HOST: So pratyaksha is superior to the others?

DR. BHARADWAJ: Not superior—foundational. The other pramanas depend on pratyaksha.
You can only infer fire from smoke if you've directly perceived the relationship before. You can
only understand an analogy if you've directly experienced both things being compared. And
testimony only makes sense if you can verify it through direct perception.

HOST: How does this relate to learning?

DR. BHARADWAJ: When you learn through pratyaksha—direct perception—you're building a
database of experiences your other knowledge builds on. But increasingly, we're learning



through shabda—testimony—uwithout pratyaksha. We read about things without experiencing
them. We watch videos without doing. We accumulate knowledge-that without knowledge-how.

HOST: And that's a problem?

DR. BHARADWAJ: Classical Indian philosophy would say yes, that's a house built on sand.
Knowledge without direct perceptual foundation is unstable. It's easily confused, easily
forgotten, easily misapplied.

HOST: Can you give an example?

DR. BHARADWAJ: Sure. You can read about pain. You can understand the neuroscience of
pain. You can memorize pain scales. But until you've experienced pain, you don't really know it.
And when you try to help someone in pain without that direct knowledge, your help will be
abstract, intellectual, disconnected from the reality.

[MUSIC TRANSITION - 24:30]

[ACT FIVE: THE COFFEE BAR AS KNOWLEDGE COMMONS - 25:00]

HOST: So here's what I've been noticing about coffee bars. They preserve a type of knowledge
transmission that's disappearing everywhere else.

Not intentionally. Not explicitly. But just by being a space where people exist in proximity without
a specific agenda.

| spent a week sitting at different coffee bars, watching and listening. Here's what | observed:
[COFFEE SHOP MONTAGE - layered ambient sounds and fragments of conversation]
VOICE 1: —no, like this, you have to hold your wrist differently—

VOICE 2: —the trick is, you wait for the smell to change, that's when you know—

VOICE 3: —see this notation here? That means... wait, let me show you—

VOICE 4: —you can hear it in his voice, right? That's what | mean by vocal fry—

VOICE 5: —here, try this one, taste the difference—

HOST: Knowledge being transmitted. Not through formal teaching. Through casual
demonstration. Through "hey, check this out." Through proximity and availability and willingness
to show rather than tell.

[COFFEE SHOP AMBIENCE CONTINUES - 27:00]



HOST: | asked Jordan Lee—the facilitator from Booklander, the embodied book club—about
this.

JORDAN: Coffee bars are one of the last places where you can observe people working. Like,
you see the barista making drinks. You see people sketching, coding, writing, knitting. You see
process, not just product.

HOST: Why does that matter?

JORDAN: Because watching someone work is how you learn. Not watching a tutorial. Watching
a real person, in real time, making mistakes, adjusting, figuring it out. You see things they don't
even know they're doing. You see the rhythm. The flow. The tiny adjustments.

HOST: Can't you get that from video?

JORDAN: No, because video is edited. The mistakes are cut out. The boring parts are cut out.
The uncertainty is cut out. You see a polished performance, not the actual process. And the
process is where the learning lives.

HOST: What else do coffee bars do?

JORDAN: They create accidental encounters. You overhear conversations. You see someone
reading a book you're interested in. You watch someone struggle with something you know how
to do. And sometimes—not always, but sometimes—that proximity creates exchange. Someone
asks a question. Someone offers help. Knowledge moves laterally, not hierarchically.

HOST: As opposed to?

JORDAN: As opposed to formal education, where knowledge moves top-down. Teacher to
student. Expert to novice. One direction only. Coffee bars allow multidirectional exchange. Peer
learning. Which is actually how most human learning happened for most of human history.

[MUSIC TRANSITION - 29:30]

[ACT SIX: THE TACIT KNOWLEDGE PROBLEM - 30:00]

HOST: There's a category of knowledge that's especially hard to transmit: tacit knowledge.

Michael Polanyi, a philosopher and scientist, described it like this: "We know more than we can
tell."[2]

Tacit knowledge is what you know but can't fully articulate. The experienced surgeon who can
"just tell" something's wrong during an operation. The jazz musician who knows exactly when to
come in. The mechanic who hears an engine and immediately knows what's broken.



Dr. Chen:

DR. CHEN: Tacit knowledge is built through pattern recognition across thousands of
experiences. Your brain is extracting regularities that are too complex to verbalize. You develop
intuition. But intuition isn't magic—it's compressed pattern recognition.

HOST: Can you teach intuition?

DR. CHEN: You can't teach it directly. But you can create conditions where someone develops
it. You expose them to lots of examples. You give them feedback. You let them practice until the
patterns become obvious to their nervous system even if they can't articulate them.

HOST: How long does that take?

DR. CHEN: The classic research—Hubert Dreyfus—says about 10,000 hours of practice to
move from competent to expert.[3] But that's a rough average. Some domains take longer.
Some shorter. But the point is: it takes a long time. Years. And most of it is tacit. The expert can't
tell you what they know because they don't consciously know what they know. Their body
knows.

[COFFEE SHOP AMBIENCE - 33:00]
HOST: | talked to Carmen Diaz, a barista who's been making coffee for 15 years.

CARMEN: People come in and they want to know how to make good coffee. And | can tell
them—grind size, water temperature, brew time. That's the knowledge-that. But the
knowledge-how? That takes practice.

HOST: Like what?

CARMEN: Like, you can tell by the sound when the milk is steaming properly. There's a specific
sound—Ilike a soft hiss, not too high-pitched. If it gets screechy, it's too hot. If it's too quiet,
you're not getting enough air in. But | can't describe the exact sound. You have to hear it enough
times that your brain learns to discriminate.

HOST: How long did that take you?

CARMEN: [thinks] Maybe six months of making drinks every day before | could consistently
hear it? And even now, | sometimes catch myself adjusting based on sound without consciously
thinking about it.

HOST: Can you teach someone that over Zoom?

CARMEN: [laughs] No. God, no. Audio compression destroys the signal. And even if you could
hear it perfectly, you need to be the one steaming the milk. You need the relationship between
the sound and the result. That feedback loop. Zoom breaks that.



HOST: What else is tacit?

CARMEN: Oh, tons. The feel of tamping espresso. The look of properly textured milk—you can
see it but it's hard to describe. The smell of coffee that's on the edge of burning. The timing of
when to stop extraction based on how the stream looks. Most of what | do is tacit. | could
explain 20% of it. The other 80%? My hands just know.

[MUSIC TRANSITION - 36:00]

[ACT SEVEN: THE Al LEARNING LIMITATION - 36:30]

HOST: So here's where this connects back to Al.

Al learns from data. Massive amounts of data. Text, images, videos. And it gets really good at
finding patterns in that data.

But Al doesn't learn the way humans learn. It doesn't learn through embodiment. Through trial
and error in a physical body with physical consequences.

Dr. Chen:

DR. CHEN: So there's a concept in robotics and Al called "the sim-to-real gap." You can train an
Al in simulation—where it can try millions of things really fast. But when you transfer that
learning to a real robot in the real world, it fails. Because simulation is always an approximation.
There are details it's missing. Friction, air resistance, material properties, sensor noise. And
those details matter.

HOST: So embodiment matters?

DR. CHEN: Embodiment matters enormously. Your body is part of how you know the world.
Your proprioception, your vestibular system, your interoception—these are information channels
Al doesn't have. And they're not peripheral. They're central to how knowledge is structured in
biological systems.

HOST: Can Al develop embodied knowledge?

DR. CHEN: If it has a body and practices in that body? Maybe. Boston Dynamics robots are
developing something like embodied knowledge through practice. But language models? No.
They're bodiless. They can describe embodied knowledge. They can't have it.

HOST: Does that limit what they can know?



DR. CHEN: Profoundly. There are entire categories of knowledge they cannot access. They can
tell you about riding a bike. They cannot know how to ride a bike. They can describe what pain
feels like. They cannot feel pain.

HOST: But they can mimic someone who can.

DR. CHEN: Yes. And the mimicry is getting really good. But mimicry isn't the thing itself. And
that distinction matters.

[MUSIC TRANSITION - 39:30]

[ACT EIGHT: CLOSING - 40:00]
HOST: So what does all this mean?

We're moving toward a world where more and more learning happens through screens.
Through Al tutors. Through video courses. Through virtual reality, eventually.

And some of that works. Knowledge-that transfers fine. You can learn facts, concepts, theories
remotely.

But knowledge-how? Embodied knowledge? Tacit knowledge? Those require bodies in
proximity. They require practice with feedback. They require time and repetition and the kind of
transmission that happens below conscious awareness.

[COFFEE SHOP AMBIENCE - 41:00]
Jordan, from Booklander:

JORDAN: | think we're going to lose things we don't even know we're losing. Like, the capacity
to learn from observation. The ability to pick up tacit knowledge from proximity. The skill of
noticing what someone's body is doing that they're not verbalizing.

HOST: Can we get those back?

JORDAN: Maybe. But we have to do it intentionally. We have to create spaces for embodied
learning. For apprenticeship. For knowledge transmission that's messy and slow and can't be
scaled.

HOST: Why would we do that when we can just watch a YouTube video?

JORDAN: Because YouTube videos can't teach you how to sense your own nervous system.
They can't teach you how to feel when bread dough is ready. They can't teach you how to know
when a conversation has shifted in a way that requires you to shift with it. Those things require
direct perception. Pratyaksha pramana. And we're forgetting how to do it.



HOST: What happens if we forget completely?

JORDAN: Then we become like Al. Really good at pattern matching from data. Really bad at
being present in our bodies in the world with other bodies. We lose the thing that makes us
human—our embodiment. Our ability to know through being, not just through reading about
being.

[PAUSE]

HOST: Marcus, the carpenter, said something to me at the end of our conversation that | can't
stop thinking about.

MARCUS: You can't download competence. You can't stream mastery. You have to build it in
your body, one mistake at a time, over years. And if we lose that—if we decide everything can
be learned from videos—we won't just lose skills. We'll lose the understanding that some things
take time. That some things can't be rushed. That transformation happens at the speed of
myelin, not at the speed of downloads.

HOST: We ended Rabbit Hole One talking about the 42-day threshold. The time it takes for
nervous system transformation.

Maybe that's related to this. Maybe deep learning—the kind that changes you—requires time for
your body to integrate it. For your neurons to rewire. For your sensory systems to develop new
discriminations.

And maybe that can't be scaled. Can't be optimized. Can't be disrupted.
Maybe learning is supposed to be slow.

[THEME MUSIC - 43:30]

[OUTRO - 44:00]

HOST: Things Overheard at the Coffee Bar is produced by Greenheart Media. Our theme music
is by Lauren Pastrana.

Next week: The Labor Question. What happens to human value when machines can do what
we do? The widgetization of emotions. And why "where's the hurt and the pain?" might be the
most important question we're not asking.

If you're learning something that requires your body—an instrument, a craft, a physical
skill—send us a voice memo about what can't be transmitted through screens. What has to be
learned through doing?



Thingsoverheardpod@gmail.com

Special thanks to Marcus Osei, Jordan Lee, Carmen Diaz, Dr. Hubert Chen, Dr. Lakshmi
Bharadwaj, and all the apprentices learning slowly.

Close your laptop. Put your phone down. Touch something. Feel the texture. Notice what you
notice.

[END - 45:30]

[PRODUCTION NOTES: This episode should feel tactile and grounded. Use actual workshop
sounds, coffee preparation sounds, wood being worked. Marcus should sound patient and wise.
Jordan should sound like someone who's discovered something important. Carmen should
sound matter-of-fact about her expertise. Dr. Chen should sound fascinated by the problem.
Leave space for sounds of people working—the scrape of a plane, the hiss of steam, the rhythm
of practice.]

Now let me create the accompanying essay...

EPISODE 5 ESSAY: "HOW LEARNING
ACTUALLY WORKS"

Embodied Knowledge, Tacit Transmission, and Why You
Can't Download Competence

ABSTRACT

This essay examines the distinction between explicit and tacit knowledge, with particular focus
on how embodied skills are acquired through practice rather than instruction. Drawing on
philosophy of mind (Gilbert Ryle, Michael Polanyi), motor learning research, apprenticeship
studies, and Indian epistemology (pratyaksha pramana), we argue that knowledge-how is
fundamentally different from knowledge-that and requires different transmission mechanisms.



We demonstrate that digitally-mediated learning (video instruction, Al tutors, virtual
environments) can effectively transmit propositional knowledge but fails to convey procedural
knowledge requiring sensorimotor integration, tacit pattern recognition, and embodied practice.
Through analysis of apprenticeship models, cognitive science research on skill acquisition, and
ethnographic observation of informal learning spaces (coffee shops, makerspaces, studios), we
identify mechanisms of knowledge transmission that require physical co-presence and cannot
be replicated through screens.

Finally, we examine implications for an increasingly digital learning landscape where Al can
describe skills it cannot perform and humans increasingly learn-about without learning-how.

INTRODUCTION: THE KNOWLEDGE-HOW PROBLEM

In 1949, philosopher Gilbert Ryle published "The Concept of Mind," challenging the prevailing
view that all knowledge is propositional.[1] He distinguished between "knowing-that"
(propositional knowledge) and "knowing-how" (procedural knowledge), arguing these are
categorically different rather than different expressions of the same underlying knowledge.

Knowing-that: Paris is the capital of France. Water boils at 100°C. F=ma.

Knowing-how: How to ride a bicycle. How to comfort a crying infant. How to know when bread
dough has been kneaded enough.

Ryle's key insight: You can possess perfect propositional knowledge about an activity without
being able to perform it. Conversely, you can skillfully perform an activity without being able to
articulate the propositions governing your performance.

This distinction, dismissed by some philosophers as merely semantic, has profound implications
for learning, Al capabilities, and knowledge transmission in an increasingly digital age.

PART ONE: THE NEUROSCIENCE OF SKILL ACQUISITION

1.1 Motor Learning and Procedural Memory
Skill acquisition involves multiple brain systems operating on different timescales:[4]
Stage 1: Cognitive (Days 1-7)

e Prefrontal cortex heavily engaged
e Conscious attention required for every action

e High error rate, slow performance

e Declarative memory systems active (hippocampus)



e Can be verbally described/explained
Stage 2: Associative (Weeks 2-12)

Motor cortex increasingly involved

Basal ganglia begin encoding sequences

Error rate decreases, speed increases

Transition from conscious control to automatic execution
Verbal description becomes less accurate

Stage 3: Autonomous (Months 3+)

Cerebellum coordinates refined movements

Basal ganglia fully encode motor programs
Minimal conscious attention required

Performance fluid and adaptive

Performer cannot fully articulate what they're doing

Key insight: Later stages cannot be reached through instruction alone. They require
practice—repetition with feedback across thousands of trials.

1.2 Myelin Development and Neural Consolidation
Motor skill acquisition requires physical changes in neural architecture:

Myelination: Glial cells wrap axons in fatty sheaths, increasing conduction velocity 100-fold.[5]
This process requires 3-12 weeks of consistent practice. Cannot be accelerated through
instruction.

Synaptic pruning: Unused connections eliminated, frequently-used connections
strengthened.[6] Requires months of consistent engagement. Pattern of pruning is
individual-specific based on actual usage.

Cerebellar microzones: Fine-grained motor control develops through error-based learning.[7]
Cerebellum predicts sensory consequences of movements, adjusts based on mismatch.
Requires actual movement with sensory feedback.

Implication: "Muscle memory" is actually neural memory requiring time-dependent biological
processes. No amount of cognitive understanding accelerates these processes.

1.3 The Feedback Loop Problem
Skill acquisition requires closed-loop learning:

1. Action: Perform movement
2. Sensation: Perceive results (proprioception, vision, audition, touch)
3. Comparison: Detect mismatch between intended and actual outcome



4. Adjustment: Modify next attempt based on error signal
5. Repeat: Thousands of iterations

Critical element: Real-time sensory feedback with consequences. Simulated feedback (video
games, virtual reality) provides degraded signal. Explained feedback (verbal instruction)
bypasses the sensorimotor loop entirely.

Research shows: Motor learning from observation alone produces 30-40% of the learning
achieved through practice.[8] Observation provides conceptual framework but cannot substitute
for embodied practice.

PART TWO: TACIT KNOWLEDGE AND THE TRANSMISSION PROBLEM

2.1 Polanyi's Paradox

Michael Polanyi articulated what's now called "Polanyi's Paradox": "We know more than we can
tell."[2]

Tacit knowledge is:

Uncodifiable: Cannot be fully expressed in words/symbols
Context-dependent: Embedded in specific situations and practices
Acquired through practice: Develops implicitly through experience
Essential for expertise: Distinguishes expert from competent performer

Examples of tacit knowledge:

Wine tasting: Expert sommeliers detect subtle aromatic compounds they cannot verbally
describe. Their olfactory systems have developed discriminations unavailable to novices. They
can identify grape variety, region, vintage—but cannot fully articulate the sensory cues.

Medical diagnosis: Experienced physicians detect "something's wrong" before conscious
reasoning identifies specific problems. Pattern recognition across thousands of cases creates
intuitions that feel like "just knowing."[9]

Jazz improvisation: Master musicians know when to deviate from changes, when to lay out,
when to push—based on subtle cues from other players. The knowledge is distributed across
the ensemble and cannot be reduced to individual rules.

Craft skills: Woodworkers "feel" when grain direction changes. Potters "know" when clay has
right consistency. Surgeons "sense" when tissue is diseased. This is tacit knowledge built
through thousands of encounters.

2.2 The Transmission Problem



If tacit knowledge cannot be fully articulated, how is it transmitted?
Traditional answer: Apprenticeship
Apprenticeship involves:

Observation: Learner watches expert perform (not demonstration—actual work)
Imitation: Learner attempts to replicate

Correction: Expert provides feedback based on observation

Practice: Learner repeats until competent

Gradual complexity: Begin with simple tasks, increase difficulty over months/years

aokrwbd-~

Why this works:

The expert can correct errors they cannot fully describe. They recognize deviations from proper
form/sound/texture/rhythm even when they cannot articulate what's wrong. The apprentice
develops perceptual discriminations through repeated attempts with corrective feedback.

Example from transcript: Marcus teaching Jordan to plane wood

Marcus cannot describe "the rhythm"

He can demonstrate it (produce the right sound)

He can recognize when Jordan's doing it wrong

Jordan's body gradually learns through repeated attempts
Eventually Jordan's hands "know" without conscious understanding

This transmission mechanism requires:

e Physical co-presence (expert observes learner's body in space)

e Real-time feedback (immediate correction)

e Extended duration (months to years of practice)

e Perceptual development (learner's sensory systems must develop new discriminations)

2.3 Why Digital Transmission Fails
Video instruction, online courses, and Al tutors can transmit:

Explicit procedures

Propositional knowledge
Conceptual frameworks
Demonstration of ideal performance

They cannot transmit:

e Tactile feedback: Cannot feel how wood responds to pressure, clay feels at right
consistency, dough texture indicates readiness



e Proprioceptive awareness: Cannot sense body position, muscle tension, movement
efficiency from external observation

e Subtle perceptual cues: Video compression destroys high-frequency information in
sound, texture, micro-movements

e Real-time correction: Lag and limited viewpoint prevent immediate feedback on
performance

e Embodied intuition: Pattern recognition that develops through sensorimotor practice,
not observation

The Zoom problem identified in episode:
Zoom strips out:

Pheromonal information (unconscious chemical signaling)
Peripheral vision (spatial awareness, ambient monitoring)

Full body language (most of body out of frame)
Micro-expressions (compression artifacts destroy subtlety)
Prosodic nuance (audio compression flattens vocal information)
Shared physical space (co-regulation of nervous systems)

All of these are information channels contributing to learning, particularly in domains requiring
interpersonal attunement (therapy, coaching, teaching, caregiving).

PART THREE: PRATYAKSHA PRAMANA - THE EPISTEMOLOGY OF DIRECT
PERCEPTION

Indian philosophy, particularly Nyaya school, identifies multiple pramanas (valid means of
knowledge):[10]

3.1 The Four Classical Pramanas
1. Pratyaksha (Direct Perception)

e Knowledge through sensory contact with object
e Unmediated by concepts or inference

e Immediate and certain (when functioning properly)
e Foundation for other pramanas

2. Anumana (Inference)

e Knowledge through reasoning (smoke — fire)
e Depends on pratyaksha (must have perceived smoke-fire relationship previously)
e Uncertain (inference can be wrong)



3. Upamana (Comparison/Analogy)

e Knowledge through similarity ("A gavaya is like a cow")
e Depends on pratyaksha of both terms
e Limited utility without direct experience of referents

4. Shabda (Testimony/Verbal Knowledge)

e Knowledge from reliable sources (teachers, texts, experts)
e Depends on pratyaksha for verification
e Weakest form (source can be wrong, misunderstood, or misremembered)

Hierarchical relationship:

Anumana requires pratyaksha (can't infer fire from smoke without having directly observed their
connection)

Upamana requires pratyaksha (can't understand "like a cow" without having seen a cow)

Shabda ideally verifiable through pratyaksha (testimony strongest when you can check it
directly)

Contemporary problem: Increasingly, we acquire knowledge through shabda (reading, videos,
Al explanations) without pratyaksha foundation.

Example: You can read about pain, understand pain neuroscience, memorize pain scales—all
shabda. But without having experienced pain (pratyaksha), this knowledge is abstract and easily
misapplied.

3.2 The Degradation of Pratyaksha
Modern life reduces opportunities for direct perception:

Food: Most people never see food produced. Buy prepared meals. Don't know what fresh food
tastes/smells/feels like. Rely on testimony (nutrition labels, marketing) rather than direct sensory
evaluation.

Nature: Majority of time indoors. Seasons observed through windows. Weather checked on
apps rather than felt. Ecological relationships understood conceptually, not through observation.

Work: Many occupations involve manipulating symbols (spreadsheets, code, documents) rather
than physical materials. Outcomes are abstract (metrics, reports) rather than tangible objects.

Social learning: Observe people through screens (curated, edited) rather than in person
(messy, real-time). Learn about relationships from media rather than through participation.



Consequence: Knowledge base built on shabda (testimony) rather than pratyaksha (direct
perception). Creates:

Fragile knowledge (easily confused, misapplied)

Inability to verify (no direct sensory reference)

Dependence on authority (must trust testimony without means to check)
Loss of perceptual capacity (sensory systems atrophy without use)

3.3 Rebuilding Pratyaksha Practice
Indian contemplative traditions emphasize developing refined pratyaksha through:

Vipassana meditation: Cultivating moment-to-moment awareness of direct sensory
experience[11]

Observe sensations without interpretation

Develop perceptual granularity (distinguish subtle differences in sensation)
Notice automatic conceptual overlays on raw perception

Rebuild direct-perception capacity

Hatha yoga: Using body as laboratory for self-observation[12]

Develop proprioceptive awareness (internal body sense)
Distinguish sensation from interpretation

Calibrate effort through direct feedback

Train interoception (sensing internal states)

Ayurvedic self-observation: Monitoring own constitutional patterns[13]

Track digestion, energy, elimination through direct observation
Develop sensitivity to food effects on your specific body
Notice weather/seasonal impacts

Become expert in your own organism

Contemporary parallel: "Quantified Self" movement attempts this through devices (track HRV,
sleep, glucose). But measuring # perceiving. Device tells you numbers; pratyaksha is feeling
your heartbeat, sensing glucose crash, knowing sleep was poor before checking app.

PART FOUR: THE COFFEE BAR AS KNOWLEDGE COMMONS

4.1 Why Coffee Bars Preserve Informal Learning

Coffee bars are one of remaining "third spaces" (Ray Oldenburg term)[14] where informal
knowledge transmission occurs:



Characteristics enabling learning:
1. Observable work: Baristas making drinks, people coding/writing/drawing in public

e Learners observe actual process, not just product
e See mistakes, corrections, adaptations in real-time
e Can ask questions of working practitioners

2. Ambient availability: People present without specific agenda

e Casual conversations arise organically
e Expertise revealed through overheard discussion
e Lower barrier to approach than formal setting

3. Multidirectional exchange: Not hierarchical (teacher—student)

e Peer learning (equals sharing)
e Reverse mentoring (younger teaching older)
e Distributed expertise (everyone knows something)

4. Proximity without pressure: Can observe without committing

e \Watch how someone holds their pencil
e Overhear explanation of software feature
e Notice technique without formal instruction

5. Tacit knowledge becomes visible: Physical co-presence reveals:

e How people actually work (versus how they describe working)
e Body language indicating struggle/flow/frustration

e Rhythm and pacing of practice

e Social norms around collaboration/interruption

Contrast with:

Formal education: Knowledge flows top-down (teacher—student). Process hidden (homework
done privately). Single domain (math class separate from writing class). Peer interaction
discouraged (cheating).

Online learning: Observer invisible (can't watch others learning). Process edited (tutorials show
polished performance). Asynchronous (can't ask questions in moment). No ambient discovery
(algorithm shows what you search for, not what you didn't know to search for).

4.2 Ethnographic Examples from Transcript

Guitar teaching overheard:



e Instructor cannot verbally describe "tension in string"
e Student must feel it through practice
e Learning happens through body discovering pattern, not mind understanding explanation

Carpentry apprenticeship observed:

e Marcus cannot describe "the rhythm" of proper planing
e He can produce the right sound, recognize wrong sound

e Jordan's hands learn before conscious mind understands
e Requires physical presence (can't transmit through Zoom)

Barista expertise:

Carmen knows when milk is steaming correctly by sound

Cannot describe exact sound ("soft hiss, not too high-pitched")
Took 6 months of daily practice to develop perceptual discrimination
80% of her knowledge is tacit (hands know, cannot articulate)

Booklander embodied book club:

Participants respond to texts through rap, painting, movement

Creates multiple entry points to knowledge (not just intellectual)

Discovers insights through embodied exploration unavailable through discussion alone
Community learns together through shared embodied practice

4.3 What Gets Lost in Digital Transition
As learning moves online:
Lost: Observation of actual process

Tutorials show edited final performance
Mistakes/struggles removed

Uncertainty hidden

False impression of smooth competence

Lost: Ambient discovery

Algorithms show what you search for

No serendipitous encounters

No overheard conversations revealing unknown unknowns
Echo chambers reinforce existing knowledge structure

Lost: Multidirectional knowledge flow

e Expert-to-novice only
e Can'tlearn from peers struggling with same problems



Lost

Lost

Can't reverse-mentor (teach experienced people new tools/perspectives)
Hierarchical rather than networked

: Embodied co-presence

Can't sense another's energy/rhythm/state

Can't unconsciously mimic expert's posture/breathing/movement
Can't offer touch-based correction

Nervous systems don't co-regulate

: Extended informal contact

Online interactions are transactional (complete course, then done)
Can't have unplanned follow-up conversation weeks later

Can't observe expert in different contexts

No longitudinal relationship development

PART FIVE: THE Al LEARNING GAP

5.1 How Al Learns vs. How Humans Learn

Al (Large Language Models):

Trained on massive text corpora

Learns statistical patterns in language

No sensory experience, no embodiment

No consequences (wrong answers don't hurt)
Can be retrained infinitely

Learns passively (receives data, finds patterns)

Humans (Biological Learning):

Learn through multimodal sensory experience
Embodied (knowledge shaped by having body)
Consequences matter (pain teaches avoidance)
Limited retraining (forgetting occurs)

Learn actively (seek information, test hypotheses)

Critical difference: Al learns correlations in data. Humans learn through sensorimotor
interaction with environment.

Example - "Learning" to ride a bike:

Al approach:



Read thousands of texts about bike-riding
Analyze videos of people riding bikes

Extract principles (balance, momentum, steering)
Generate accurate description of process

Result: Can explain bike-riding perfectly. Cannot ride bike.
Human approach:

Get on bike

Fall down

Adjust based on proprioceptive/vestibular feedback

Fall down less

Repeat thousands of times

Develop embodied knowledge (body knows how to balance)

Result: Can ride bike. May struggle to explain how.
5.2 The Sim-to-Real Gap

Robotics Al faces "sim-to-real gap":[15] Behavior learned in simulation (fast, safe, cheap) fails
when transferred to real robot.

Why?
Simulation is approximation:

Physics engine simplifies real-world dynamics

Sensor noise not perfectly modeled

Material properties (friction, elasticity, deformation) approximated
Unexpected environmental variations not captured

Real world has:

Infinite subtle variations
Sensor degradation over time
Unpredictable perturbations

[ ]
[ ]
[ ]
e Details simulation doesn't model

Solution (so far): Real-world practice remains necessary. Robot must learn in actual
environment with actual consequences.
Implication: Even for Al with bodies, simulation # reality. Embodied practice required.

5.3 What Al Cannot Learn (Currently)

Categories of knowledge requiring embodiment that text-trained Al cannot access:



Proprioception: Where your body is in space without looking Interoception: Internal body
states (hunger, fatigue, pain, arousal) Tactile discrimination: Texture, temperature, pressure
differences Vestibular sense: Balance, spatial orientation, acceleration Kinesthesia: Sense of
movement and effort Emotional resonance: Feeling another's emotion in your body (mirror
neurons, empathy)

These aren't peripheral. They're central to human cognition and knowledge.
Embodied cognition research shows:[16]

Reading action words (kick, grasp) activates corresponding motor cortex areas
Understanding metaphors relies on bodily experience ("grasping" a concept, "feeling"
sad)

e Abstract concepts grounded in sensorimotor experience (time understood through
spatial metaphors)

e Memory encoding includes bodily state at encoding (recall improved in same physical
context)

Implication: Large language models can generate text about embodied experiences but cannot
have those experiences. This is not a limitation to be overcome with more data—it's categorical
difference between bodiless pattern-matching and embodied knowing.

PART SIX: IMPLICATIONS AND FUTURES
6.1 The Educational Crisis

If knowledge-how requires embodied practice with feedback, and education increasingly occurs
through screens:

What we can teach remotely:

Facts, concepts, theories (knowledge-that)
Procedures (step-by-step instructions)
Demonstrations (showing ideal performance)
Motivation and inspiration

What we cannot teach remotely:

Skills requiring proprioception/interoception

Tacit knowledge (expert intuition)

Perceptual discrimination (developing new sensory abilities)
Embodied timing/rhythm/flow

Interpersonal attunement

Craft/artisan skills



Current trend: Education optimizes for what can be taught remotely (lectures, readings,
demonstrations) and abandons what cannot (labs, workshops, apprenticeships, fieldwork).

Consequence: Generation of students with extensive knowledge-that and minimal
knowledge-how. Can describe processes they cannot perform. Understand concepts they
cannot apply.

6.2 The Deskilling of Expertise
As Al handles more knowledge-work:
Phase 1 (current): Al assists experts

e Radiologist uses Al to flag suspicious areas
e Lawyer uses Al to draft contracts
e Writer uses Al to generate outlines

Phase 2 (emerging): Al replaces routine expertise

e Routine radiology fully automated
e Standard contracts generated without lawyer
e Formulaic writing Al-produced

Phase 3 (predicted): Humans lose capacity to develop expertise

Fewer opportunities to practice (Al does most cases)

Skill atrophy from underuse

Next generation never develops expert-level tacit knowledge
Cannot evaluate Al outputs (no expertise to judge quality)

Paradox: Need human expertise to train and evaluate Al, but Al reduces opportunities to
develop expertise.

Example: Self-driving cars reduce opportunities for humans to develop driving expertise. If
systems fail, no one can take over (skill atrophy). Future generations may never learn to drive
(no practice opportunities).

6.3 Preserving Embodied Learning
What would preservation require?

1. Valuing slowness: Accept that skill development takes years, not weeks 2. Creating
apprenticeship pathways: Formal structures for knowledge transmission 3. Maintaining third
spaces: Physical places for ambient learning/observation 4. Prioritizing direct perception:
Balance shabda (testimony) with pratyaksha (direct experience) 5. Resisting optimization: Not
everything should be scaled/accelerated/automated 6. Compensating teachers properly: If



transmission requires master practitioners, pay them accordingly 7. Cultural shift: From
"anyone can learn anything from YouTube" to "some things require bodies in proximity"

Realistic assessment: Unlikely to happen at scale. Economic incentives favor automation,
standardization, scalability. But pockets of resistance possible:

e Craft communities preserving traditional skills

e Contemplative communities maintaining embodied practices
e Niche education preserving apprenticeship models

e Local learning spaces (makerspaces, studios, workshops)

THINGS WE GOT WRONG

1. Overstating the knowledge-that/knowledge-how distinction:

The dichotomy is useful analytically but fuzzy in practice. Most skills combine both. Even "pure”
knowledge-how (bike-riding) involves some propositional knowledge (where you're going, traffic
rules). We presented them as more separate than they are.

2. Romanticizing apprenticeship:

Historical apprenticeship often exploitative (unpaid labor, abuse, gatekeeping). We focused on
knowledge transmission benefits while ignoring power dynamics, accessibility barriers, and
extractive elements. Modern apprenticeship models need reimagining, not wholesale recreation
of traditional forms.

3. Dismissing video learning too completely:

Video instruction is helpful for many skills, particularly when combined with practice. We
overstated "video can't teach embodied skills." More accurate: video alone insufficient; video +
practice + feedback effective. The problem is when video replaces practice, not video itself.

4. Ignoring accessibility:

Embodied learning often requires physical ability. We didn't address how people with disabilities
access embodied knowledge when body-based transmission assumes certain physical
capacities. Need to discuss adaptive embodiment, assistive technologies, alternative
transmission modes.

5. Western-centric framing:

We drew heavily on Western philosophy (Ryle, Polanyi) and mentioned Indian epistemology but
didn't engage seriously with other knowledge traditions. Indigenous knowledge systems, African



philosophy, East Asian thought all have sophisticated frameworks for embodied learning we
didn't explore.

6. Missing the class dimension:

Apprenticeships, craft learning, third-space access require time and resources. Working-class
people often cannot afford years of unpaid apprenticeship or days at coffee shops. We
presented embodied learning as universally accessible when it's increasingly class-restricted.

DISCUSSION QUESTIONS

1. On your own learning:

e Think of a skill you developed through practice. What percentage could have been
learned from instruction versus required embodied trial-and-error? What did your body
learn that your mind didn't understand?

2. On digital transmission:

e Have you tried to learn a physical skill from online videos? What worked? What didn't?
What was missing? If you had a human teacher, what did they provide that videos
couldn't?

3. On tacit knowledge:

e Can you identify knowledge you have that you cannot fully articulate? How did you
acquire it? How would you transmit it to someone else? What makes it difficult to
explain?

4. On third spaces:

e Where do you observe people working? Where do you learn informally from proximity to
others? If you don't have these spaces, what's the impact? How might you create them?

5. On Al and embodiment:

e |f Al can describe skills it cannot perform, does that devalue human embodied expertise?
Or does it highlight the irreplaceable value of embodied knowledge? What happens
when descriptions become "good enough" to replace practice?

6. On pratyaksha pramana:

e How much of your knowledge comes from direct perception versus testimony (reading,
being told)? In what domains do you rely entirely on testimony without verification? Does
that matter?
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