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A FIELD GUIDE TO —

HOow
HUMans

How learning actually works — and how to use it on
purpose.

I TAUGHT MYSELF EVERYTHING, THE HARD WAY.
THIS IS THE GUIDE I WISH I'D HAD.

The studying that feels good usually doesn't work. What feels hard

is what sticks — and this guide turns that to your advantage.
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Berore you
begin

Two short pages so the rest of the guide lands.
The one idea, and the handful of words it leans

on.

How to read this guide without wasting it

A few words worth knowing first
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START HERE

How to read this guide
without wasting it

Most people study in ways that feel productive and quietly aren't. This
guide is the fix.

Most people confuse three things:

Recoghnition = learning Effort = progress Exposure = usable

knowledge

This whole guide is about telling them apart — and using the difference on purpose.

Here's the whole thing in one sentence: how

studying feels is a bad guide to whether it's

working. Rereading feels smooth — then the exam 1- Before you begin
page is blank. Closing the book and struggling to L P, ER R R R T et
recall feels bad — and that's the part that lasts. 2-Theideas

What learning is, how memory works, what
Recognising something ("yeah, seen this") is not the keeps you going.

same skill as producing it from memory. Only the 3 - What works (and what fakes it)

second one is learning — and almost every method The myths, the methods, and when each

in this guide is a way to force it. backfires.

4 - Putting it to work

The routine, Al, and a recipe for any topic.

WHAT TO DO

In a hurry, jump to The simple loop in Part 4 — the whole guide in five steps. Want to trust it
enough to stick with it? Read straight through. Hard words always appear in plain English first,
with the proper term in brackets, like this: testing yourself (retrieval practice).

BOTTOM LINE

— Judge a study method by what it makes you — Read top-to-bottom to understand it; jump to
produce, not by how good it feels. the simple loop to just start.
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THE PLAIN-LANGUAGE GLOSSARY

A few words worth knowing

first

You don't need to memorise these. Skim now, come back when a word

feels fuzzy.

About memory

Getting itin

Keeping it

Pulling it back

Just spotting it

The workbench

The warehouse

A mental chunk

Encoding

Retention

Recall

Recognition

Working memory

Long-term memory

Schema

Understanding it and putting it into

memory the first time.

Still being able to bring it back days or
weeks later.

Producing it from memory with nothing

in front of you. The real test.

Knowing it when you see it. Feels like

knowing; often isn't.

The few new things you can hold in mind
at once.

Everything stored for the long run.
Effectively unlimited.

Facts your brain has wired together and

treats as one thing.

- @SOMONAUT



About the methods

Testing yourself

Spreading it out

Mixing it up

Good-hard

Your stretch zone

Your weak link

About knowing yourself, and using it

Honest self-check

Watching your
thinking

Using it elsewhere

Retrieval practice

Spacing

Interleaving

Desirable difficulty

Zone of proximal

development

Bottleneck

Calibration

Metacognition

Transfer

SOMO -

Deliberately bringing something back

from memory.

Reviewing across days instead of all at

once.

Practising different types together so you
learn to pick the right one.

Effort that helps you because you have to
work for it.

Just past what you can do alone — doable
with a little help.

The one small sub-skill holding the rest
back.

How well "I know this" matches what you

can actually do.

Planning, monitoring, and judging your
own learning.

Applying it to a new, different problem.

@SOMONAUT



Theideas

What learning actually is, the machine it runs on,
and the fuel it quietly needs.

What learning is — and what it isn't
Your memory is hot a storage box

Motivation is weaker than you think
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THE IDEAS

What learning is — and what
itisn't
Learning is what you can still do tomorrow — not what made sense

today.

That's the whole definition: a lasting change in what you can do. Not the hours you sat there, not

the nodding along. Which is why three things fool almost everyone:

Time spent Familiarity Smoothness

Two hours with the book open After rereading, the words feel When something reads easily, it
feels like work. Hours are not known. But "this looks familiar"is  feels mastered. Easy reading is
learning; you can spend alotand  not"I can explain this with the just easy reading.

change almost nothing. book shut."

EXAMPLE - STUDYING
You reread the chapter four times. It flows; you feel ready. In the exam the blank page feels

foreign, because rereading built recognition — and the test asks for recall.

How well you do while studying is not how much you're learning. The methods that
make a session feel smooth usually leave you with the least later. You can only measure

learning at a delay — never by how the session felt.

"Learning feels smooth when it's failing, and
effortful when it's y

BOTTOM LINE

— Learning = what lasts and transfers, not time, — If a method feels effortless, be suspicious of

familiarity, or fluency. it.
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THE IDEAS

Your memory is not a storage
box

Memory isn't a drive you save files to. It's more like a muscle — it strengthens
when you pull, not when you push.

A simple picture makes every method later feel obvious. You have a tiny workbench (working
memory) in front of you — it holds only a few new things at once — and a vast warehouse (long-term

memory) behind you. Learning is moving things into the warehouse and wiring them so you can find

them again.
RETRIEVE — strengthens it
NEW INPUT e
, '
’
’
attention N
THE WORKBENCH Long-term memory
. encode & file it . o
Working memory effectively unlimited
holds only a few things wired so you can find it

Fig. 1 — The path every piece of knowledge takes, and the loop that makes it stick: each time you pull something back, you
strengthen it.

Because the workbench is so small, you can't cram
lots of new, unconnected facts onto it at once — they THE BIG IDEA

fall off (cognitive load). The trick is to bundle things The more you already know about

into one chunk (schema); once wired, your . ...
something, the easier it is to learn more

kbench treats the whole bundl ingle item.
workbench treats the whole bunidle as a single ftem of it. New facts stick to old ones like

EXAMPLE - CHESS Velcro. Getting the basics solid first

A chess master glances at a real game and isn't busywork — it's what makes

remembers it perfectly — not from raw memory, everything after it learnable

but because they see a few familiar chunks where

a beginner sees thirty separate pieces.

BOTTOM LINE

— Pulling from memory builds — Beat the tiny workbench by — Attention is the doorway in;
it; re-reading into it barely chunking new facts onto sleep does the filing.
does. what you already know.
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THE IDEAS

Motivation is weaker than you
think

Willpower runs out. So don't rely on it — build the conditions that make effort

want to happen.

Every method here costs effort, and a guide that just assumes you'll stay motivated is half a guide.
Research on motivation (Self-Determination Theory, Deci and Ryan) finds the durable kind rests on
three feelings. Build them in and the hard methods get done:

“This is my choice” “I'm getting better” “With or for people”

Pick what and how you Work at the right difficulty, Learn with someone, teach

learn; make an assigned and make progress visible — it, or aim it at a real use or

task your own before small wins, a streak, things audience.

you start. you can now do.

x COMMON MISTAKE
Leaning on pressure, rewards, or fear. They can crowd out your own interest, so the
moment the pressure lifts, you stop. They also make you choose the easy win over the

useful struggle.

BOTTOM LINE

— Design for autonomy, competence, and — The 'T'm getting better' feeling comes from
relatedness instead of relying on willpower. the right difficulty — the next idea.
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What works

(and what takes it)

The comfortable habits that waste years, the handful
of methods that don't, and the honest conditions on
each.

The myths that quietly ruin

. Can you use it when it counts?
learning

The methods that actually

work Fluency is not mastery

Feedback that changes

performance Good-hard vs bad-hard

HOW HUMANS LEARN SOMO - @SOMONAUT 11



WHAT WORKS

The myths that quietly ruin
learning

The most popular study methods are popular because they feel good — not
because they work.

» | WORKS }
|_ I
= ® Retrieval |
0 1
=] I
- .
— ® Spacing |
@ :

® Interleaving .
" 3 ® Rereading
-
- 1
= | ® Cramming
-
2 1 .
= ‘ ® Passive watch
5 ' CROWD-PLEASERS
o0 |

‘ >
FEELS WORSE FEELS GOOD

Fig. 2 - Illustrative — The crowd-pleasers feel productive and build little; the methods that work
feel worse and build more.

[ Works — feels worse, builds more [ Crowd-pleasers — feel good, build little
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THE MYTHS THAT QUIETLY RUIN LEARNING

Five comfortable habits — and why
each quietly fails

Rereading &
highlighting

Cramming

Passive watching

“l studied for hours”

“Learning styles”

Build recognition, not recall. The page feels familiar, so you never

test whether you could produce it.

Works for tomorrow, gone by next week. No sleep, no spacing,
nothing filed.

If your brain isn’t doing something, almost nothing goes in.

Hours feel like proof. They aren’t — and trusting them predicts

worse results.

No good evidence that matching a ‘style’ helps. The methods here

work for everyone.

BOTTOM LINE

— Comfortable and familiar is the warning — Drop rereading, cramming, and passive

sign, not the goal.

watching as your main tools.

“If it feels easy, that may be the problem.”
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WHAT WORKS

The methods that actually
work

Stx methods. Every one is a little uncomfortable. Every one is proven.

SPACE MIX EXPLAIN DRILL PREDICT

Test yourself

quiz yourself from memory - retrieval practice / active recall

Shut the book and produce the answer from your own head — out loud, on a blank page, or with

flashcards. It feels harder than reading, and that's the point: the effort of pulling something back is

what strengthens it.

EXAMPLE - CODING
Don't reread the docs for a function. Close
them and write the call from memory, then
s YEIRSELR check. The miss is the lesson.

v¥" Works when you understand the basics, you
check your answers, and the questions make you
think.

JUST REREAD

X Fails when you have nothing yet to retrieve, or
Recalled a week later. Same study time, you never check whether you were right.
very different result.

Misused as flipping past flashcards you
recognise on sight — recognition in disguise.

SOMO - @SOMONAUT



THE METHODS THAT ACTUALLY WORK

2 Spread it out

review across days - spacing

Take the same study time and spread it over several days instead of one block. Forgetting

a little between sessions and then pulling it back is what makes it last — and sleep helps

file it.

Each spaced review costs little and buys far more lasting memory than the

same minutes spent back-to-back.

EXAMPLE - LANGUAGE
Five minutes of vocab on five days beats twenty-five minutes once. You forget a little, recall

it, and it sets deeper each time.

WHEN IT WORKS — AND WHEN IT DOESN'T

v/  Works when you revisit on a widening schedule and test yourself each time.

X  Fails when the gaps are so long nothing’s left, or so short it’s just cramming,

Misused as ‘reviewing’ by rereading on a schedule instead of testing on one.

SOMO - @SOMONAUT



THE METHODS THAT ACTUALLY WORK

3 Mix it up
practise different types together - interleaving

Instead of twenty of the same problem in a row, mix related types. It feels messier, but it
forces you to first work out which approach a problem needs — the real skill, since real

problems don’t come labelled.

EXAMPLE - MATHS

Mixed practice — a derivative, then a factoring problem, then a word problem — beats a
page of identical problems, even though the page feels like it’s going better.

WHEN IT WORKS — AND WHEN IT DOESN'T
v/  Works when you already have a basic feel for each type, so mixing makes you tell them

apart.

Fails when the material is brand new and you have no footing — then it’s just confusing.
y g ) g

A Misused as random topic-hopping with no testing, which is just distraction.
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THE METHODS THAT ACTUALLY WORK

) ) )
4 Explain it simply
teach it in your own words - the Feynman trick

Explain the idea, out loud or on paper, as if teaching a curious twelve-year-old — plain
words, no jargon to hide behind. The exact moment you stall or go vague is the gap. Fix

that one spot, then try again.

EXAMPLE - WRITING

Try to explain a concept you ‘get’ in three plain sentences. The place you reach for jargon is

the place you don’t actually understand it.

WHEN IT WORKS — AND WHEN IT DOESN'T

y/  Works when you do it from memory and then check it against the source.

X  Fails when you do it with the book open, or never check that your explanation is correct.

A Misused as a smooth, confident explanation that happens to be wrong.
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THE METHODS THAT ACTUALLY WORK

5 Drill your weak link

attack the one thing holding you back - deliberate practice

When you're stuck at a level, it’s usually one small sub-skill dragging the rest down. Find
it, drill it on its own at the edge of what you can do, get quick feedback, then put it back

into the whole. One rep: focus, feedback, fix it.

How good people get is driven far more by this focused practice than by

natural talent — across music, chess, and sport.

EXAMPLE - SALES
Don’t ‘practise selling. Find the one moment you fumble — say, handling the price

objection — and drill just that, with feedback, until it’s smooth.

WHEN IT WORKS — AND WHEN IT DOESN'T

Works when YOU’VC found the real weak link and practise it just past your comfort Zone,
)
with feedback.

X  Fails when you drill what’s comfortable, or practise with no feedback (so you groove the

mistake).

Misused as mindless repetition — ‘I did it a hundred times’ — mistaken for practice.

SOMO - @SOMONAUT



THE METHODS THAT ACTUALLY WORK

Guess your score, then check

predict before you test - calibration

Before checking your work, say how well you think you did (“7 out of 10”). Then check,
and compare. The gap between what you felt and what you got is the most useful thing

you have — it shows exactly where you're fooling yourself.

People who judge readiness by time spent — not by what they can do — tend

to do worse, and never updating that judgement makes it worse still.

WHEN IT WORKS — AND WHEN IT DOESN'T

y/  Works when you predict before testing and then act on the gap.

X  Fails when you only look at the score and never predict, so overconfidence is never

caught.

Misused as a vague ‘I think I've got this’ standing in for a real number you check.

SOMO - @SOMONAUT



WHAT WORKS

The siX, in order

Every one trades a worse-feeling session for far more that actually sticks.

Test Space Mix

Quiz yourself from Review across days, not in Interleave related types so
memory — shut the book one block, so it sets you learn to pick the right
and produce the answer. deeper. approach.

Explain Drill Predict

Teach it in plain words; Attack the one weak sub- Guess your score, then
the moment you go vague skill holding the rest check, and study the gap.
is the gap. back.

“Practice doesn't make perfect.
Practice makes patterns — so practise
the S
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WHAT WORKS

Feedback that changes

performance

Without correction, practice just makes your mistakes permanent.

Testing yourself only works if you find out what was wrong and fix it. The real cycle isn't 'test’ — it's

the loop below. And not all feedback is equal.

ATTEMPT

Try — Check

SEE THE AGAIN,
GAP . HARDER

Right away vs a little later

'Wrong' vs 'wrong, and here's why'

Checking yourself vs an expert

For physical skills, immediate is best. For ideas, a
short delay can help — you sit with your own
answer before the correction lands. A short delay

has beaten immediate correction on later tests (= .54
vs.43).

Always the second. Being told you're wrong
teaches nothing; seeing why, and the right idea,

teaches a lot.

Self-check for most things. For what you can't yet
judge, get an expert — you can't see your own blind

spots.

BOTTOM LINE

— Close the loop every time: a wrong answer
left uncorrected becomes a practised one.

— Prefer feedback that explains why, not just
whether.

SOMO - @SOMONAUT



TRANSFER

Can you use it when it counts?

Knowing it where you learned it is the easy part. Using it somewhere new is the
test.

The goal isn't to recite something — it's to use it on a problem you haven't seen (transfer). Near
transfer is a similar problem; far transfer is the same idea in a different-looking situation, and that's
genuinely hard. The reason: we lock onto how a problem Jlooks instead of how it works, and miss that

the new one is the old one in disguise.

How to actually build it

ONE IDEA - TWO COSTUMES
01 Change the surface, keep the idea.
Practise the same principle in different
wrappers so you stop leaning on surface
similar problem - new costume - the cues.
easier real test
02 Compare two that work the same. Put
two different-looking problems with the

EXAMPLE - CODING same underlying idea side by side and ask

You can write the sorting algorithm you studied. what they share.
But can you spot that this messy work task is 03 Practise spotting when to use it — not

really the same sorting problem wearing a just solving once you're told which

o e .
costume? That recognition is transfer. e [rag—

04 End onsomething new — a problem you
haven't seen, not a repeat of the example.

BOTTOM LINE

— Recall isn't the finish line; using it in a new — Train transfer on purpose with varied,

place is. contrasting, and unfamiliar problems.

"Transfer is the real test.
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KNOWING WHAT YOU REALLY KNOW

Fluency is not mastery

The feeling of knowing and the fact of knowing are different things — and

confident people confuse them most.

Strong learners aren't always smarter; they're more
honest about the gap between "I feel like I know

this" and "I can actually do it."

The fix is a small habit: before you check anything,
predict how you'll do; then test; then compare,
and put your time into whatever you overrated.
Over a few rounds you're not just learning the
material — you're building an honest map of what
you know, which lets you study the right things

instead of the comfortable ones.

mdl Compare

Test

THE CONFIDENCE GAP

90%

55%:

Feels like Can actually
knowing doit

BOTTOM LINE

— Trust the test, not the feeling of familiarity.

HOW HUMANS LEARN SOMO -

— Predict = test & compare, and study what

the gap exposes.

@SOMONAUT
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WHAT WORKS

Good-hard vs bad-hard

Hard 1s only good when you can still win.

YOUR STRETCH ZONE

TOO EASY TOO HARD
Good-hard
Nothing to pull for. No Tough enough to make you work, No foothold, no way in.
learning happens. reachable enough that you get there. Bad-hard.
Pull, distinguish, see your mistakes.
v you can still win
« EASIER DIFFICULTY -

Fig. 3 — Good-hard is the green middle: tough enough to make you work, easy enough that you get there. Outside it,
you're bored or lost.

'Push yourself" is bad advice on its own,

because difficulty only helps when it's UL LR

The test is one question: can I still succeed
if I really try (maybe with a small hint)? If

reachable. Good-hard makes you pull from

memory, tell similar things apart, and see g . .
yes, lean in. If there's genuinely no way in,

YCRRIEtae R A e back up and learn the missing basics first.

stuck with no way in.

Top of

Bottom the

5th

class

Struggling law students climbed there
once they trained at the right difficulty —
not by pushing blindly harder.

BOTTOM LINE

— Aim for your stretch zone: tough but — No foothold? That's bad-hard — build the
reachable. prerequisite first.
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Putting it to
work

A routine you can run when you're tired, a fuller
version for what matters, and how to point Al at all

of it.

The engine: turn anything into

The simple loop a lesson

The full loop How learning survives real life

Learning with Al, without
fooling yourself

SOMO - @SOMONAUT



PUTTING IT TO WORK

The simple loop

No time and no system? Run these five steps. They are the whole guide in

miniature.

1 Learn one small thing

one idea, not a chapter

Shut the book and say it from memory

in your own words

Do one problem, or use it for real

don't just restate it

Check what you got wrong — and fix it

against the source

cfF & W N

Come back to it later

tomorrow, then a few days on

Get it in, pull it back, use it, fix it, come back. Everything

else in this guide is just a more careful version of these five
steps.

SOMO - @SOMONAUT



PUTTING IT TO WORK

The tull loop

When 1t really matters, run the bigger version — the same moves, with more

care at each step.

Attempt

Apply @
. T EACH LAP
a little harder

Retrieve - ---- *"  Adjust

Fig. 4 — Round and round: each lap leaves you stronger,

so the next can start a little harder.

Feedback

MEMORY

review view review
TIRE™S

= Spaced reviews ---- Study once

Fig. 5 — Same total study time. Each return visit lifts

memory back up and makes it fade more slowly the next
time.

Here's the picture behind 'spread it out' — why short reviews on a schedule beat one long session.

Each return visit lifts your memory back up and makes it fade more slowly the next time.

BOTTOM LINE

— The loop: attempt — feedback — adjust =

retrieve — apply, then again, harder.

SOMO -

— Spacing is not extra work — it's the same
work, timed to beat forgetting.
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PUTTING IT TO WORK

Learning with Al, without
fooling yourselt

Al can do the work for you. That is exactly the danger.

An assistant can boost every step of learning — or quietly wreck it. The whole difference is one thing:

do you make it make you do the work, or let it hand you tidy answers? If you just read its neat

summaries, you get the same fake-confident feeling as rereading.

Getting itin

Boiling it down

Testing yourself

Feedback

Using it elsewhere

Being tutored

WHAT TO DO

v USE THE AI TO

explain at your level, give examples
and analogies

check the summary you wrote

quiz you and hold back the answer

explain why you were wrong — then

verify

invent fresh, unfamiliar problems

ask one question, give one hint at a
time

x BUT AVOID

reading its summary instead of
thinking

letting it write the summary for you

asking it to just tell you

trusting it blindly; it can be
confidently wrong

only doing the examples it solved

letting it lecture

The one rule for Al it should make you produce an answer, predict how you did, and get
corrected — not just consume. A companion learning-engine skill is built to work exactly this way:
it builds lessons, or tutors you question-by-question instead of handing over answers.

BOTTOM LINE

— Make Al run the retrieval and feedback;

never let it spoon-feed.

— If the session felt effortless, the Al just did

your learning for you.
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PUTTING IT TO WORK

The engine: turn anything into
alesson

The recipe a person — or an Al — follows to turn any topic into a real lesson.

01 Decide the destination 06 Pitchit at the stretch zone
What should they be able to do? Write it as "by Just past what they can already do.
the end, you can..."

02 Find the gaps 07 Give support, then remove it
Facts, a skill, motivation, a habit? Each needs Start with examples and hints; strip them;
a different fix. then raise the bar.

03 Decide how you'll prove it — first 08 Buildin testing and feedback
Settle what shows real understanding. That After each step, not just at the end.

becomes the tests and final task.

04 Breakitinto aladder 09 schedule the comebacks
Small steps in the right order, each adding Spaced reviews, mixed together.
only a little.

05 Teach each step as a mini-loop 10 End by using it for real
Example — recall = rule = apply. Never start A genuine new task, then "what do I still not
with dry theory. get?"

Decide what 'knowing it' looks like, break it into ordered steps, teach each as example — recall = rule
— use, keep it at the right difficulty, test and correct as you go, and finish by using it for real.

SOMO - @SOMONAUT



PUTTING IT TO WORK

How learning survives real
lite
An idea you can'’t run when you're tired is useless.

'Sleep matters' is true and completely useless. Ideas only change behaviour once they're 'when this

happens, do that' rules.
THE RULE THAT ACTUALLY RUNS

— Alate cram left you blank? Do a short test-yourself session in

the morning before piling on anything new.

—  Work in single-task blocks. The moment you catch yourself

rereading a line, stop and recall it from memory.

— Tie the session to something you care about. Avoiding it?

Shrink it to five minutes and just start.

— Feels impossible? Stop and learn its key words first. It's

usually overload, not inability.

BOTTOM LINE

— Turn every 'X matters' into a trigger — — The system only helps if it survives a tired
action rule. Tuesday.

SOMO - @SOMONAUT



PUTTING IT TO WORK

The operating system

One page. Screenshot it.

THE KEEPER
SCREENSHOT THIS

n THE LOOP every session

Attempt | & | Feedback | — | Adjust | — Retrieve | — | Apply ©

REPEAT, HARDER

Minimum version: learn one thing — say it from memory — use it once — fix what's wrong — come back later.

E THE SCHEDULE so it sticks

REVIEW ON A WIDENING GAP -

—@ @ @ @ ®
+ day +3 days + week +2 weeks +1 month

Test yourself each time — don't reread.

H WHEN TIRED, BUSY, OR OFF n THE AI RULE

» Late cram left you blank? Morning recall session Make it quiz you, correct you, and invent new

before anything new. problems. Never let it hand you the answer.

» Catch yourself rereading a line? Stop — recall it

from memory. If the session felt effortless, the Al did your learning

for you.

» Avoiding it? Shrink it to five minutes and start.

» Feels impossible? Learn the key words first — it's
overload, not inability.

Prove it. Don't review it.

HOW HUMANS LEARN SOMO - @SOMONAUT 31



THE END

®
If you remember one thing
You started with three confusions. Every page since has been one idea wearing different clothes:

Recognition = learning Effort = progress Exposure = usable
knowledge

“Make yourself produce it. Don't
just look at it again.”

That's the whole guide. If a method makes you retrieve, struggle a little, and get corrected, it's

working — even when it feels worse. If it feels smooth and familiar, be suspicious.

Pick one thing Shut the book, Check it Mark the gap Come back
you’re learning write what you tomorrow
remember

That's the entire system, run once.

The rest is detail.
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Where this comes from

A plain-language synthesis of sixteen well-known sources on how people learn. The numbers

come from the research papers; the bigger frameworks come from the books.

Roediger & Butler Make It Stick — Brown, Roediger & Understanding by Design
testing McDaniel
Bjork & Bjork How Learning Works — Ambrose DrtEm e Lell
good-hard difficulty szl Vygotsky
sweller et al Why Don't Students Like School? the stretch zone
the workbench limit ~ Willingham Deci & Ryan
How We Learn — Dehaene motivation

Isaacson & Fujita .
honest self-checking Ultralearning — Scott Young

Deans for Impact Peak — Ericsson & Pool

the summary

"The goal isn't exposure. It's

WRITTEN & DESIGNED BY

Somo

Self-taught my whole life — so I make the plain-
English guides I wish I'd had. Follow along.

FOLLOW ON X MORE ON TELEGRAM
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