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How to Use This Guide

Let’s start with an honest definition of “cognitive upgrade.” No pill, game or trick
will raise your raw intelligence by a large amount, and this guide will not pretend
otherwise. What the evidence does support is still a big deal:

1. You can learn and remember far more from the same effort. A handful of study
methods with decades of research behind them (retrieval practice, spacing, interleaving
and a few memory techniques) routinely beat the way most of us were taught to study.

2. You can remove the drags on your thinking. Short sleep, inactivity, divided attention,
unmanaged blood pressure and untreated hearing loss all make a capable brain perform
below its level.

3. You can protect your brain for the decades ahead. Several of the same habits are linked
to a lower risk of cognitive decline later in life.

In plain terms, the upgrade is using the brain you have much better, and looking after it.

How the guide is organized

Part Chapters  What you get

Learn and Tto5 How memory works, then the methods that make learning stick:

remember retrieval, spacing, memory techniques and a plan for learning any skill
faster

Think clearly 6 Why attention is the gateway to memory, and how to stop forgetting

everyday things

Protect your 7 and 8 The brain health basics that matter most, then an honest look at brain-
brain training games and “nootropic” supplements

Put it into 9 An eight-week plan and trackers

practice
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Each chapter explains the mechanism in plain language (research sits in “The Science”
boxes, and where the evidence is mixed we say so), gives numbered steps, shows an
example and ends with an exercise and Key Takeaways. The people in the examples are
fictional composites, not real customers or case studies.

How to get the most from it

e Choose one real learning project. A language, a certification, a new tool at work, an
instrument, the names of your new colleagues. Apply every technique to it as you read.

o Test yourself instead of rereading, including on this guide. Several chapters end with a
short “recall check”: answer it from memory before you look back. It is the method of
Chapter 2 in action.

¢ Change one health habit at a time. Chapter 7 helps you choose the one with the biggest

payoff for you.

/\ CAUTION

Before you begin

This guide is educational and is not medical advice. If you or people close to you have
noticed memory or thinking changes that worry you, read “When to see a doctor” in Chapter
7 first and book an appointment: several causes of memory problems are treatable. Do not
start, stop or change any medication or supplement without talking to your doctor or
pharmacist.
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CHAPTER 1

How Your Memory
Really Works

Memory is not a video recorder. It is a process with stages, each of which can be
strengthened or sabotaged. Once you understand those stages, the techniques in
the rest of this guide stop looking like tricks and start looking obvious.

A small desk and a vast library

Your working memory is the small mental desk where you hold what you are thinking about
right now: the phone number you are dialing, the sentence you are reading. Research
suggests it holds only about four meaningful chunks at once, and its contents fade within
seconds unless you keep rehearsing them. Your long-term memory is the vast library behind
it, with no known practical limit.

Learning means moving material from the desk into the library, and, just as important, being
able to find it again later.

Three stages: encoding, consolidation, retrieval

1. Encoding is getting information in. It depends on attention (you cannot remember what
you never noticed, Chapter 6) and on how deeply you process it. In classic work on
“levels of processing,” Fergus Craik and Robert Lockhart argued that thinking about what
something means produces stronger memories than attending to its surface, such as
how a word looks or sounds. Later research has broadly supported this.

2. Consolidation is stabilizing the memory over hours and days. Sleep plays an important
part (Chapter 7).

3. Retrieval is finding the memory when you need it. Retrieval is not just reading a file:
every time you successfully pull a memory out, you strengthen it and make it easier to
find next time. This single fact is the engine of Chapters 2 and 3.
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Forgetting is normal, and fast

f

A THE SCIENCE

The forgetting curve

In the 1880s the German psychologist Hermann Ebbinghaus memorized lists of nonsense
syllables and tested himself at intervals from minutes to a month. He found that forgetting
is fastest soon after learning and then slows down. A 2015 replication by Jaap Murre and
Joeri Dros produced a very similar curve. Forgetting is not a sign that something is wrong
with you; it is how memory works when nothing is done to maintain it.

Two kinds of memory strength

The psychologists Robert and Elizabeth Bjork distinguish two kinds of strength:

e Storage strength: how well a memory is learned and connected to others. It builds up and
does not really decline.

¢ Retrieval strength: how easily you can access it right now. It rises and falls.

A name on the tip of your tongue has high storage strength and, at that moment, low retrieval
strength. The crucial finding is that retrieving a memory when it is hard but still possible
builds storage strength the most. That is why Robert Bjork coined the term desirable
difficulties: conditions that make learning feel harder in the moment, such as testing
yourself, spacing your practice and mixing problem types, often make it last much longer.

It also explains the most common study trap. Rereading and highlighting make material feel
familiar, so you feel you know it. That fluency is mostly retrieval strength in the moment, and
it fades quickly. Effortful methods feel worse and work better.

How thinking changes with age

Some abilities, often called fluid, such as processing speed, working memory and solving
new kinds of problems, tend to peak in early adulthood and decline gradually afterward.
Others, called crystallized, such as vocabulary, general knowledge and expertise, tend to hold
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steady or keep growing well into later life. Slower recall and more tip-of-the-tongue moments
are a normal part of aging. Differences between people are large, though, and several of them
are linked to habits you can change (Chapter 7).

Your brain does change with use

The brain changes physically with experience, a property called neuroplasticity. In a well-
known series of studies, Eleanor Maguire and colleagues found that London taxi drivers, who
spend years learning the city’s maze of streets, had more gray matter in the back part of the
hippocampus (a region important for spatial memory). A later study by Katherine Woollett
and Maguire followed trainees over time and found that this region grew in those who
qualified. Plasticity is real, but it is specific and effortful: the brain changes in response to
sustained, demanding practice of a particular skill, not in response to slogans.

.

/\ CAUTION

Brain myths to drop

“We only use 10 percent of our brain.” False. Brain imaging shows activity throughout
the brain.

o “People are left-brained or right-brained.” Some functions are lateralized, but a large
brain imaging study (Jared Nielsen and colleagues, 2013) found no evidence that
individuals are dominated by one hemisphere.

» “You learn best in your learning style.” Reviews of the evidence, including one by Harold
Pashler and colleagues, found no good support for matching teaching to a preferred
style (visual, auditory and so on).

» “Some adults have a photographic memory.” There is no good evidence for adults who
can recall pages like a photograph. Memory champions use trainable techniques
(Chapter 4).
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