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The Best Teacher Is Now Free.
Learning Didn’t Explode.
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A diagnostic report on
the Double Alignment
Problem in Al Education.
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[l 10,000+ students (Grades 3-6)
I at 35 mins/week = +0.12 to 0.17
i Standard Deviations in math.
S /) cognitive labor,
;/ TOP PATH C/ desirable frrctmn
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BOTTOM PATH f;;',j :

9% Usage Hit. Over a decade of free | 7th/8th graders averaging
access, yet only 9% of students hit 10 mins/week = 0.00 Gain.

Khan Academy’s own recommended
usage targets (2024 Efficacy Report).

You can give the machine away, but you cannot give away the desire to use it.
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///~ Scarce Books

System:
Master & Apprentice

Core Skill:
Memorization

Scarce Teachers

System:
Batch-Processing
(Prussian Model Classrooms,
Timetables, Age-slicing)

Core Skill:
Standardization

Abundant Instruction
(Marginal cost = Zero)

Al Tutors
(Always-on, infinitely patient)

New Scarce Resource:
Motivation

The bottleneck didn't di:sappear. It moved from

\ME‘}% 'Who will teach?’ to ‘Why would anyone want to learn?’
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The Machine Burns The Very Resource We Now Need.

The 1973 Stanford
Certificate Study

Preschoolers who love
drawing + Promised a
tangible certificate.
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The mechanism: People infer motives from
behavior. If | draw for the certificate, the
certificate becomes the only reason to draw.

N ™
Vst 2N

5

A,

Result: Drawing rates
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The bad trade: School batch-distributes

instruction while grinding down motivation
with external carrots and sticks.

dropped by 50% during free-

play. (Confirmed by meta-analysis
of 128 subsequent experiments).
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The Myth: Finding Demand The Reality: Igniting Demand
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2009 Science RCT:

High schoolers wrote one paragraph weekly: 7
"How does what you learned relate to your
life?” Both grades and interest rose.
Crucially, the largest gains were among low-
low-motivation students expecting to fail.

Interest is a product of learning, not an entry ticket. It begins as situational interest triggered by the environrasass,
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Building The Arena: The Architecture of Ignition.
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Demand Translation Hackathons work because Imitation (René Girard)
“This tool can solve my they don't force desire. Mimetic desire. We want things
immediate problem.” They build a stage that sets because people we admire want

(Persuasion) unlit interest on fire. them. Watching a peer build and
succeed on stage creates ‘

a contagion.
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Perceived Value

100

80

60

Arguing “this is important for your
future” with a child is arguing against a

hyperbolic discount curve. The math

decides who wins, and it isn't you.

| |
Adult Curve | ‘
(Prefrontal Cortex / Long-term planning)

40
Child Curve | |

20 (Limbic System / Immediate reward)

| |

| Learn it now, you'll
10 ' '

/ need it someday. |
10 20 40 50 60 70 80

Time to Reward
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The Geometry of Reward Shaping

The Failure

St
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10 YearsHAway
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Sparse Distal Reward
No signal at intermediate steps.
A classic dead end.

The Fix

Reward Shaping (1999 RL Theorem).
Lay a trail of immediately redeemable rewards. The
optimal policy doesn’t change, but the gradient is paved.
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Example: “Learn Al programming” (Distal) vs.
|  “Build a web game your friends can play today” (Shaped). |
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The Al Trap: Practice Scores Up 48%, Exam Scores Down 17%
Data Source: 2025 PNAS Study (1,000 Turkish High Schoolers, Math)
+ +
7 M
i Worse than no-Al
. Vanilla control. Chat logs
ChatGPT reveal students
asked for answers.
S
Guardrailed Al Matched control Exam | Closed-Book Exam
o~ 3 matched the no-Al | _
(Hints Only) control.

Full motivation 'plus an answer-g'iving' Al just makes a student burn
burn faster. They outsource the labor and bypass Iearning entirely.
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Smooth learning feels fast, but nothing accumulates.

P————

----- R R R B v

.

& | <t
1¥ The Cognitive Law of Friction: The opeations that feel effortful are |

| the very process that carves information into long-term memory. e
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Desirable Difficulties. Spacing, self-testing, Alis the most powerful difficulty-remover humanity has
- . A ever built. Outsourcing cognitive labor feels like learning
and Struggllng before Seeing the answer. at superhuman speed, but leaves the foundation empty.
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Frustration drops '
Immeaiately |

Al gives The Answer Loop: Cognitive labor
answer Compresses thinking itself. drops to zero

e e —— Long-term
| _ | retention fails.

Al provides Desirable difficulty

| » hint IS maintained 4!:’
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Long-term C The Hmthoop: : Cognitive labor
memory IS carved. OMPresses I:us'gratlon, triggers
wid protects thinking. -
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Every sign of efficacy is decided by one variable: whether the
&2 cognitive labor of generating the answer still lives in the student. i
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The Inequality Warning: You Cannot Want What You Cannot Imagine.

PEAK
(30.5, 025, -9.37)

Need-driven learning is
structurally a greedy search.

It only climbs the gradients it can
currently perceive. A student who
has never touched calculus will
never need calculus.
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®Science 2015: 68 free Harvard/MIT® |
courses skewed significantly
wealthier than the US average.
Free access handed dividends
/Il to those who already possessed
|  drive, priors, and self-regulation. o
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" Pull is the dividend of push. Motivation activates an existing
capability; it cannot build the foundation from zero.
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Society's Extended Time Horizon.
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Denominated entirely in i

The Child’'s Account:

mmediate

preferences. Controlled by the
hyperbolic discount curve.
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The Education Check:

‘You'll need it someday’ is a check
written against reflective preferences.
It cannot be cashed on the spot.
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Forced exposure and libera
build the priors before t

The System's True Role:

education
e need

arrives, so that future needs become
become representable at all. A pull-only
education hands the curriculum
over to a steep discount curve. Jq@
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Al Alignment
(Preventing Value Drift)
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The engineering goal is to keep an agent stably aligned
to an external objective. Drifting or rewriting a reward
function (wireheading) is catastrophe. Domestication.

Education
(Controlled Value Drift)

A student growing an interest she didn't have,
rewriting what she wants. What counts as disaster in
Al alignment is called graduation in education.
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The Double Alignment Blueprint.

Ignite The Want. Protect The Labor. The Designer’s Exit.

Build the arena. Use Enforce the Hint Loop. Stage a controlled value
demand translation Guard the cognitive _E drift. Dismantle the

amma

and mimetic imitation |, ~friction that carves scaffolding piece by
to light the fire. long-term memory. piece until the

Pave the gradient with Never outsource the student legislates
reward shaping. thinking. for themselves.

The goal is not an agent aligned to
a machine. The goal is a human
{E} aligned to their own capability.
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