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How to Memorize

How long does it take to memorize a shuffled deck of fifty-two cards? Alex
Mullen from Mississippi, a medical student at the time, found a way to do it
in less than 19 seconds. It’s easy to think that Mullen is simply a genius, but
as he himself says, his brain is nothing special. By using powerful memory
techniques, anyone can learn to memorize information more easily and
quickly.

Why Bother? The Value of Committing
Information to Memory

In a world where you can look up any information, you might wonder: Is it
necessary to memorize anything anymore? The answer is yes. You save
time by knowing important information by heart. And during exams,
interviews, and public interactions, you can’t always just look stuff up. But
perhaps the most important reason for thoughtful memorization is that it can
help with complex problem-solving, and also help you acquire a deeper
understanding.

KEY POINT
Memorizing key pieces of information releases mental power so you can understand more
complex concepts and solve more advanced problems.
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technique—trying to retrieve information from memory. Of course, you
would do this several times spaced out over a number of days.

But often, there’s an even smarter way. Memory tricks—also called
mnemonics—can speed things up. You’ll still need to practice and repeat to
some extent if you use a trick, but much less than without it. Memories
made with memory tricks are not only easier to make, but “stickier.”
That is, they stay in long-term memory and can be more easily drawn
from there into your conscious working memory when you need them.

Verbal Memory Tricks
Here are some tried-and-true verbal memory tricks:

Acronyms
If you sprain your ankle, there’s a good chance your doctor will recommend
“Rest, Ice, Compression, and Elevation” and tell you to think of the word
“RICE” to help you remember these four remedies.

You can use this trick with virtually any list of items you need to
remember. Simply take the first letter of each word that you need to
memorize and play around with the order to see if you can create a word.
The names of the three major ancient Greek philosophers, for example—
Socrates, Plato, and Aristotle—form the acronym “SPA.”

Sentences
If your words don’t form a neat acronym, you can create a quirky sentence
in which each word corresponds to a word on your list. The sentence “My
Very Elderly Mother Just Served Us Noodles” could represent the planets in
order: Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune.
Sentences can also help you memorize numbers. “How I wish I could
calculate pi” helps you remember seven digits of pi, since the number of
letters in each word corresponds to the digits of pi (3.141592).

Visual Memory Tricks
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Have you noticed that it is easier to remember someone’s face than their
name? Your brain is super visual—almost half of the human cortex is
involved in visual processing, while less than 10 percent is auditory.5 This
means your brain has a great visual memory. In one University of Iowa
study, a group of people was shown a series of 2,560 images. A few days
later, some of these pictures were shown again, but mixed with many
images that hadn’t been shown before. On average, people identified 90
percent of the original 2,560 images they’d seen.6

Vivid Image
The easiest visual memory trick is to create
an image that represents the concept you’re
trying to remember. The more crazy, fun, and
vivid your image is, the more it will stick in
memory.7 It’s also good to build in some
movement—as if the images make up a short
movie clip. Say you want to remember that
the moon landing happened in 1969. You
could visualize a moon looking like a yin-
yang (which in turn looks like the number
69). Vivid images can sometimes be
strengthened by adding sounds or feelings.
You could, for example imagine the moon swirling around with a
swooshing sound.

Memory Palace
When medical student Alex Mullen from Mississippi memorized an entire
deck of cards in less than 19 seconds—setting a world record in the process
—he used an advanced version of one of the oldest and most well-known
visual memory techniques: the Memory Palace.

The Memory Palace, also called “the Method of Loci,” is a technique in
which you create an image for every concept you want to remember, and
then anchor these images to familiar physical locations, often inside a
building—hence the name Memory Palace.
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Let’s say you want to memorize the first five elements of the periodic
table. With the Memory Palace Technique, the first step would be to come
up with an image for each of the five elements. Here’s one way to do it:

Hydrogen: fire hydrant

Helium: (helium) balloon

Lithium: (lithium) battery

Beryllium: strawberry
Boron: boar

As you can see, for some elements, we
have chosen images that are typically
associated with the element, such as “battery”
for lithium. For others, we have chosen
images where the sound of the word leaves a
helpful clue, such as “strawberry” for
beryllium.

The second step is to place those images
in a familiar location, such as your office or
home, your friend’s apartment, the street you
live on, or your favorite park. We’ll create a
walk through your home for this example.
Start outside the entrance door to your home
where we’ve placed the fire hydrant
(representing hydrogen)—it’s leaking water
and making a big mess. Next, you walk into
the kitchen where you find a helium balloon (representing helium) hanging
below the ceiling. You walk into the living room where a battery (lithium)
is lying on the living room table. From there, you walk into the bathroom
that is covered with strawberries (beryllium), squeezing the berries to jam
as you walk around. Finally, you walk into your bedroom where a boar
(boron) is running wild, creating a mess.

Once you come up with a Memory Palace, you’ll still need to practice it
a few times by going through your palace and visualizing the items. It can



be a bit difficult to come up with good images when you first try this
technique—but as with everything else, you’ll get better with practice.

Whatever method you use to memorize, remember to strengthen
those new sets of links by actively testing yourself over several days.

Metaphors
When you take a phenomenon you already know and use it to explain or
understand a new concept, you’re using a metaphor.* We’ve used a number
of metaphors in this book, such as “sets of links” to explain how neurons
form strong connections as you learn; or a “drone” to explain the diffuse
mode.

A metaphor is a terrific way to simplify and grasp the essence of a topic.
For example, programmers speak of stacks, queues, or trees. In biology,
mitochondria are thought to be like batteries. And great literature is riddled
with metaphors.

No metaphor is perfect, and you’ll always find some parts of your
metaphor that don’t apply to your concept. For example, a drone will need
to be charged regularly to continue flying, but the diffuse mode doesn’t
have the same need to be charged (well, unless you count sleep!). The point
isn’t to find the perfect metaphor, but to find one that works for the key
aspects of the concept you’re trying to understand. In the drone case, we
wanted to highlight that the diffuse mode can allow your thoughts to easily
move from one place to another, just like a drone.
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Metaphors take sets of links you’ve developed for one concept, like a sponge, and use
them to allow you to begin more rapidly building a set of links for the new concept, like

wetlands. This approach relates to a concept in neuroscience known as “neural reuse
theory,” where sets of links developed for one concept can be reused to enable you to

understand another.8

To think of a metaphor, simply ask yourself, “What does this remind me
of or resemble?” Try describing the concept to a friend. It may take several
failed attempts to come up with a good metaphor, but that’s okay. The time
you spend debugging possible metaphors is time spent thinking about
difficult concepts that can allow you to understand them even better. Part of
the value of a good metaphor is that it helps you to not only understand
what a concept is—it also helps you to understand what a concept is not.

Memorization works great for information, but what if you have to learn to
solve a numerical problem? What you need then isn’t memorization—it’s
internalization. That’s what we’ll turn to next.

KEY TAKEAWAYS  
FROM THE CHAPTER
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Memory and understanding are connected. Having key information
memorized so you can readily call it to mind releases mental power and
helps you work more easily at higher conceptual levels. It also allows
you to form mental patterns involving the subject you’re learning.

To memorize information, test yourself through active recall
(retrieval practice), spacing out your practice over at least several
days. To speed things up, see if you can use memory tricks such as:
–   Acronyms
–   Sentences
–   Vivid images
–   Memory Palace

Metaphors are useful for allowing you to more quickly grasp new
concepts.
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How to Gain Intuition and
Think Fast

Can anything good come out of playing video games all day long? For
Tyler “Ninja” Blevins, the answer is yes. Blevins is one of the world’s most
famous gamers. For him, gaming is a full-time job that reportedly earns him
around $20 million a year from sponsors and followers. Blevins typically
spends ten to twelve hours per day playing games, which he streams to his
more than 20 million followers. So far in this book, we’ve mostly been
focusing on how to learn information from books, videos, and lectures. But
what about when you want to become an awesome gamer like Blevins? Or
become an outstanding race car driver, translator, mathematician, writer, or
musician? Although conscious understanding built on strong sets of neural
links can help, it’s still not enough to bring you to top levels of expertise.

In this chapter, we’ll look at how you can enhance and broaden your
learning by tapping into your brain’s powerful, mysterious (you’re mostly
not even conscious of it!) procedural learning system.

Declarative Versus Procedural Learning
Here’s a little surprise. Earlier, we described how, when you learn
something, you’re depositing sets of neural links in long-term memory. But
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we skipped over the fact that there are two completely different ways you
can deposit those sets of links.1 One way uses the relatively quick-to-learn
declarative learning system. This system is closely integrated with working
memory, so you’re mostly conscious of what you’re learning (in other
words, you can “declare” it). Most of the memory techniques we’ve learned
so far in this book involve declarative memory.

But there is a second, equally important learning system: the procedural
system. When you deposit sets of links through the procedural system,
those links go into a different place in long-term memory than where you
deposit links declaratively. It’s like having two legs to stand on instead of
just one. If you learn something using your declarative system, and then
build on it by also using your procedural system (or vice versa), you have a
much richer and deeper set of links for whatever you’ve learned.

Let’s say you’re learning how to serve a ball in tennis. In the beginning,
you proceed consciously and declaratively by keeping your eye on the ball.
When you first hit the ball, using your working memory to retrieve from
declarative links the simple steps for hitting the ball, your serves are pretty
bad.

But after lots of practice, serving the ball becomes an automatic
procedure. This is because practice allowed you to place and strengthen
“how to serve a tennis ball” links in the procedural areas of your long-term
memory. When you draw on strong procedural links, your serve becomes
smooth and natural.

For any given serve, once you decide consciously and declaratively
(with the starting nudge of working memory), to serve a tennis ball, you
begin to move your arm. The procedural system kicks in, and off the ball
goes. Together, the declarative and procedural systems work hand in hand
to give you a great serve.

For many decades, researchers thought that procedural learning only
involved motor skills—like serving that tennis ball, kicking a football,
playing the piano, or learning to type. Then researchers realized that the
procedural system was also involved in habits, like putting your pants on
before you put on your shirt in the morning, or nodding hello as you greet
someone.

But now, researchers are discovering that the procedural and declarative
systems work together in most kinds of learning, including writing,
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language, math, music, and, of course, video games. Unlike declarative
learning, you’re largely not aware of when you are learning through or
using your procedural system.*

In essence, the procedural system is a black box—you can’t see what’s
going on inside. The procedural system can receive input from your
working memory (such as when you decide to try to serve a tennis ball), or
input from what you sense (such as seeing a pothole ahead when riding a
bicycle). But you are unaware of how the black box of the procedural
system does its learning. All you know is whether you hit the baseball and it
went to where you wanted it to go, or whether your bicycle glided smoothly
around the pothole—or it crashed.

Despite its “black box” behavior, the procedural system can be
extremely sophisticated—it can help you learn both simple and complex
patterns without consciously thinking about them. Toddlers and children,
with their exceptionally powerful procedural systems (their declarative
systems don’t come online until they grow older), pick up virtually their
entire native language using their procedural system. Do you know how to
solve a Rubik’s Cube quickly? You’re using your procedural system. Do
you like to watch real-life surgeons in action on television? Their
procedural systems play an important role in their expertise.

Well-developed links in your procedural system allow you to be
lightning quick, even in stressful situations. These links involve not only
actions such as serving a tennis ball, but also the ability to quickly see
relationships such as 7 and 5 sum to 12 without having to think about them,
or that a certain type of calculus problem requires taking a derivative. When
you face a native speaker of the language you’re studying, procedural links
are also what enable you to speak comfortably and fluently, instead of
finding yourself searching for words. Together, the speed and smooth
confidence of the procedural system, coupled with the flexibility of the
declarative system, can make you a learning force to be reckoned with.

Learn Using Both Systems
The declarative system is kind of humdrum. It learns best through step-by-
step explanations. But the procedural system is unusual. It learns by
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intuitively feeling out patterns. In fact, you often cannot explain what
you’ve learned procedurally, or at least not very easily: try explaining how
to tie shoelaces without resorting to “watch me.”

Let’s cut to a key point. It’s not possible to flip a switch and consciously
move back and forth between declarative and procedural learning. As we
mentioned, the procedural system learns by developing a feel for patterns.
That happens through practice—and lots of it, in a variety of situations. So
let’s look at several different subject areas to get a feel for how to best use
practice to improve both your procedural and your declarative learning.

Use Your Procedural System to Improve
Your Problem-Solving Intuition, Speed, and

Confidence in Math and Science
It’s relatively straightforward to learn math declaratively. Just follow the
step-by-step procedure you’ve been taught to solve the problem, and you’re
done. But this straightforward approach does little to help build links in
long-term memory through your procedural system. A much better
approach is to internalize key, exemplar problems. This helps develop your
intuitive, fast procedural system.

To internalize a problem, you should pick a problem where the complete
worked solution (not just the numerical answer) is available— but don’t
look at the solution or procedure explanations. Listen to your internal voice
instead—can you feel or intuit a whisper of your first step? (Remember,
your procedural system often can’t put what you’re doing into words, as the
declarative system can. But it can hint!)

KEY POINT
The way to develop your problem-solving intuition is to try to draw the solution from inside
yourself when working problems. Only peek at the next step of the solution if you absolutely
have to, and then make sure you practice the problem again later on to make sure you can do it all
without peeking.

If you do get an intuition about what that first step is, great! Do it. If you
don’t get word from your intuition after trying hard, take a peek, and then
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do the first step. Then try to do the next step on your own. And the next—
all the way to the end of the problem. Only peek if you need to—and, of
course, after you’re done, to check that you’ve done the problem correctly.

If the material is difficult, you may find yourself taking a peek at
virtually every step the first time you try to solve a problem—that’s okay.
Be sure to work the entire problem by writing it down—don’t skip steps.
Then try to work the problem again—hopefully without peeking until you
are finished.

Here’s an example, just to give you a sense of what we mean.

Problem-
solving
steps

Examples of what you might be thinking as you look at each step. (As
you advance further in math, you may not be able to verbalize the
steps.)

3(3 + x) =
21 + x

How can I simplify this? Oh yes—multiply the 3.

(3 × 3) +
(3 × x) =
21 + x

Okay, just need to multiply the items inside the parentheses now.

9 + 3x =
21 + x

Hmm—how do I get the x’s by themselves more? If I move the 9 right and
single x left, that’ll do the trick.

3x–x =
21−9

At this point, I just need to do the simple subtraction.

2x = 12 To get x entirely by itself, all I need to do is divide both sides by 2.

x = 12 / 2 This is simple math.

x = 6 I’m done!

Most students do not do this extra internalization practice, and it’s a big
mistake that differentiates pro learners from ordinary learners.2 Once
you’ve internalized the problem you’ve selected, and several other
problems that share resemblances—and differences—with the first, your
brain begins to develop an intuition for how to solve these kinds of
problems.3 That’s your procedural system in action!

In other words, as your brain internalizes seemingly simple but
important procedures like “get rid of the parentheses” and “group the x
variables on one side and numbers on the other,” you begin to develop a
deeper sense of the patterns involved in this and related types of problem-
solving. This deeper, broader pattern sense can allow you to tackle
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problems even if the problems might seem superficially quite different from
anything you’ve solved before.

This means, to develop your problem-solving intuition, you should
internalize different types of problems, each over several days, until the
solutions flow out easily with no peeking. (You don’t need to wait to
internalize one problem completely before you begin internalizing others.)
Eventually, you should be able to just look at a given problem and step
quickly through the various parts of the solution procedure in your mind,
almost as if it were a song.

Don’t be surprised if, the first day you try to internalize a problem, you
feel it’s just too hard. When you try again the next day, you’ll be surprised
at how much easier it is. And by the third day, it will start feeling natural—
even, yes, intuitive!

You can quickly check your answers in math using a website like WolframAlpha or
Mathway. Just enter what you want to calculate or know about, and AI technology will get you
to the solution.

Remember, though, that you can’t always look it up—you need a solid internal structure so
you have an intuitive understanding of what’s behind the computations.

Start Interleaving
The next strategy to use with your internalization technique is
interleaving—that approach where you alternate different types of
problems—for example, alternating module 3 problems with module 7
problems.4 If you build interleaving practice into your internalization
studies, you’re laying a solid neural foundation. This will help you create
sets of links about how to use specific techniques. It will also show you
how those links relate to other sets of links involved in other techniques.
You’re allowing your procedural system to do one of the things it does best
—detect different patterns. Later, on tests, you will find you have a natural,
faster intuition about which technique or concept to bring into play.

What Should You Internalize?
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How do you know what material is best to internalize? A great place to start
is with the example problems that are worked out step by step in a textbook.
They may seem easy, but they are often trickier than they first appear, and
they usually demonstrate important concepts. Problems your instructor has
worked out, as well as practice questions from old tests, are also great to
internalize—that is, if you know that the solutions are correct. (As we
mentioned earlier, taking practice tests is a great way to prepare for tests.5)
The broader your pool of internalized problems, the easier you will find it
to see analogies and transfer your skills to other, more distantly related
areas.6

Use Your Procedural System to Improve
Your Foreign-Language Studies

As a child, you naturally used your procedural system to learn to speak your
native language. But as you grew older, you began to rely more on your
flexible, fast-learning declarative learning system. When it comes to
learning a second language, however, that reliance on declarative learning is
both good and bad.7

The declarative system can allow you to easily learn new vocabulary
words and to quickly learn the patterns for verb conjugations or noun
declensions. The problem is, when you find yourself in front of a native
speaker, you often struggle. This can happen because you have put the links
of learning in your slower-to-retrieve-from declarative memory. You
haven’t yet deposited sets of links in your procedural system. And it’s the
procedural links that give you easy, natural fluency in a language. The more
you’re able to develop your procedural links when learning a specific
language, the more fluent your language skills become.

The Value of Retrieval Practice, Spaced Repetition, and
Interleaving

No surprise, language learning needs a lot of retrieval practice—additional
repetitions of retrieval practice almost always improve your ability to learn
and retain the material. But realistically, there are only so many hours in a
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day and you’re probably facing a deluge of new vocabulary words. So
what’s the optimal time for you to space out your repetitions? Minutes,
days, weeks, or months?

Probably the most important question to ask yourself is how long you
want to remember the material. If you have a test in a week, repeat the
material each day for a week. If you want to remember it for a year, review
it once every three weeks.8 Once you’re comfortable that you’ve got a word
or phrase down, put the next repetition further out—expand the spacing
gap. And remember that sleep and brief periods of mental relaxation help.9

Of course, interleaving and spaced repetition are also important—they
improve not only declarative, but also procedural learning. When it comes
to language learning, interleaving means mix it up! Don’t just study static
lists of vocabulary words written on a page. Instead, create either electronic
or handwritten flashcards and shuffle them, so they’re always in a different
order. If you’re studying three verb tenses over three weeks, don’t just study
one verb tense, and then the next and the next (textbooks and teachers love
to do it this way). Instead, give yourself a chance to roughly grasp each
tense as it is presented. Then, as soon as possible, start mixing up the
tenses. This approach is harder and more confusing at first, but you’ll learn
better.

The best form of interleaving is to speak with a native speaker. You
never know what words and sentences are going to be lobbed at you, or in
what order. Start practicing with a native speaker as early and as much as
possible in your studies, mistakes be damned. Get onto a website like italki
and exchange conversations for free or hire a tutor. Remember that
classroom instruction tends to emphasize declarative learning, whereas
immersion (or as near as you can get to immersion) will help build your
procedural system.

Sometimes people feel that they simply aren’t capable of learning a new
language. Often, they really could learn the language—it’s just that the
declarative approaches used in classrooms don’t necessarily work well for
those who tend to lean on their procedural learning system. For these more
procedural types, diving into the deep end of the pool and speaking with
native speakers from the very beginning, going back to look things up in
books when necessary, can be a good approach.
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GOOD LANGUAGE-LEARNING SOURCES
Duolingo (an app that teaches you vocabulary, phrases, and sentences)
Busuu (another language learning app)
italki (a video chat platform that connects you to native speakers)
Preply (a video chat platform similar to italki)
Yabla (a platform with captioned videos that allows you to slow the speaking speed and break
the video into small, easily repeated sections)
FluentU (a platform much like Yabla, with a somewhat different selection of languages)

Use Gestures to Help You Remember Words
Intriguing research has shown that making a meaningful gesture while
learning a new word in a foreign language can help you remember and
understand that word better.10 For example, if you’re learning the word for
“write” in another language, you might say “write” in the new language as
your hands make a writing motion. If you’re learning the word for “high,”
you might move your right hand up above your head. As you “drink,” you
would move your hand as if drinking from a cup. These gestures seem to
help bind the sound of the word to its actual meaning.

Improving Your Writing and Artistic Skills
Famous statesman Benjamin Franklin used a special technique to improve
his writing. Is it a declarative or procedural technique? We think it’s a bit of
both. In any case, it works.

To use the “Franklin approach,” find writing you admire. Take a
paragraph and jot a word or two down to remind yourself of the key ideas
of each sentence. Then use those key words as hints to see if you can re-
create the sentence. Check your sentence against the original and see which
one is better. Does the original have better vocabulary? Better prose? If it
does, you’ve just learned how you can improve your writing. Notice—
you’re not just memorizing other people’s writing. You’re actively
beginning to build your own sets of links about how to write well.
Eventually, using this technique, you will discover ways you can write
better than the originals you’re learning from.
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Of course, this technique can work not only for writing, but also for art,
language study, and other creative endeavors.

Knowing the best way to learn something will help you to learn it better and
more quickly. But what if you’d rather play Fortnite (like Blevins) than
completing your study assignment? To address this problem, we turn next
to the critical role of self-discipline.

KEY TAKEAWAYS  
FROM THE CHAPTER

Your brain has two pathways to store information in long-term
memory. The declarative pathway helps you to get started with learning
difficult topics or skills. The procedural system helps you to handle
those topics or skills more quickly and intuitively.

Practice, especially spaced repetition and interleaving, helps you
develop procedural sets of links in long-term memory.

Internalize the procedures for solving scientific or mathematical
problems to help develop your intuition. Use interleaving to ensure
you understand the differences between different types of problems.
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