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Foreword There must be a better way

There must be a better way
It was a chilly morning in September. The sun was beating 
down, but in that deceitful way typical of autumn morn-
ings: you make the mistake of leaving your coat home. 
Pekka, a fourth-year student at the Tampere University of 
Technology, was freezing. He stood waiting for the bus 
in the Messukylä district. The summer had once again 
proved too short; the start of the semester had sneaked 
into Pekka’s diary for this very day, completely uninvited. 
The clouds on the horizon were dull and grey, as were the 
thoughts in Pekka’s head. But there was something differ-
ent about this morning. Pekka had decided so.

Last spring, Pekka had made a sly habit of staying in bed 
during the morning lectures – a rested mind learns better, 
he thought. Even though he was absolutely right about 
that, the plan wasn’t without its flaws. Many well-inten-
tioned decisions to skip a lecture and revise later had led 
to hours, days, and weeks of various constructive activities, 
but they were always something other than studying. 

Foreword
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Foreword There must be a better way

Pekka wasn’t struggling with grades, not at all – but he 
had started to wonder: after completing his studies, what 
would he actually have to show for them? After all, he 
was studying at a university, receiving an education of the 
highest quality that Finland had to offer in his field. He 
had relied on studying the night before an exam, occasion-
ally with miraculous outcomes, and passing exams with 
the help of short-term memory. But after all this, should he 
actually be competent in something?

The bus arrived. Pekka took a seat in the front and gave 
the world a little smile. In spite of his worries, he had a 
plan.

The lecture hall was buzzing with hushed chatter. It 
seemed incomprehensible to Pekka that a quarter of the 
students who had found their way into the hall were doz-
ing off before the lecture had even started. He had never 
understood people who deemed it necessary to transport 
themselves several kilometres in the middle of a night’s 

sleep to attend optional lectures. Then again, a long time 
ago he had read about sleep-learning. There must be 
something to that as well, he thought, sitting himself down 
in the middle of the hall.

Laptop – ready; notebook – ready; pencil case – ready. 
Pekka had come to study, goddamn it! This time he 
wouldn’t let go of that early autumn motivation. Judging 
by his past experiences, it would start to fade very fast 
after the first few weeks, just as a sand castle on a beach 
collapses in the embrace of tides. This year he would save 
time and energy by absorbing the knowledge straight from 
the lectures. Pekka found independent studying more effi-
cient than sitting through dry lectures, but it began to stress 
him out in the long run. What’s more, there was practically 
no evidence to support the idea that all the things he had 
learnt would stay in his head for very long with his earlier 
study methods. But this time he would cling to that start-
of-the-year lecture motivation like he was grabbing hold 
of a swinging trapeze; take a mighty jump, using all his 
will power; and glide through the entire academic year 
elegant and composed, finishing off the performance with 
a massive double somersault in the exam week at the end 
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of the spring semester.

These were Pekka’s thoughts as he looked contemptuously 
at the snoring cattle around him. He felt that sweet, tin-
gly sensation spread from his spine all the way down to 
his toes and fingertips. It made him lift his chin up and 
straighten his spine. He pinched his fingers around the 
pencil, as determined as a javelin thrower gripping the 
javelin after deciding to throw it at least 100 meters. His 
eyes fixed on the lecturer, Pekka threw the whole world a 
silent challenge: ‘Bring it on. I’m ready.’

The lecturer, standing behind the speaker’s stand, gave a 
cough and conjured up the first slide.

On the bus home, the person sitting in front of Pekka was 
immersed in a textbook on basic psychology. For some rea-
son, this irritated Pekka; everything did at that moment. It 
had turned out that the lecturer had superpowers. Without 
any warning, right at the beginning of the lecture, she 

had uttered a curse consisting of phrases like ‘definition’, 
‘learning objectives’, ‘process’, and ‘you will need to learn 
this list of ISO standards for the exam’. It was a devastating 
Avara Kedavra: the killing curse that caused Pekka’s moti-
vation to bend like bulrush under an ocean liner. Having 
endured 40 minutes of the lecture, Pekka had left to look 
for course books in the library (all borrowed with at least 
three requests) and, feeling frustrated, sat down on the 
next bus headed to Messukylä.

And so had the same annual story unfolded. Pekka would 
once again have many, many nights of hard studying 
ahead of him, just as always before.
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Why this book exists

Pekka’s name has been changed; in reality, he’s me. Even 
though the story’s based on my study experiences, I’ve 
never actually got so angry during a lecture that I would 
have left for home immediately. I am, however, genuinely 
astounded at how much information has travelled through 
my head during my studies without sticking very well.

How many details can you recall from your last five lec-
tures? How would you do if you had to retake an exam you 
originally took half a year ago? Based on my experiences, 
the answers to these questions are harsh. Shameful, even. 
For me, the average lectures and independent studying 
don’t seem to leave many traces of actual learning in my 
head, unless I have some kind of an exceptional personal 
interest in a topic. However, I’m not talking about achiev-
ing good grades here – in fact, that doesn’t worry me at 
all. To succeed in exams, you don’t need to learn things; 
you just need to be able to recall them momentarily. But 
there’s a big difference between succeeding in exams and 
having real expertise.

The need, or more like the burning desire, to write this 
book was born in September 2015. Before that, in the 
autumn of 2014, I had started to get really interested in 
the psychology behind management, leadership, motiva-
tion, learning, and behaviour. A year later, I felt it was time 
to make something epic out of this hobby, and the next 
moment, the idea of writing a book was born. In spring 
2015 I had already challenged myself to take one form of 
studying to its limits in the field of language learning, but 
this time I expanded the focus to learning in general. I felt 
even more certain about the book project when a thorough 
search proved that nothing quite similar had been written 
– not for students attending higher education in Finland, 
at least.

I love popular science books for the way they combine 
entertainment, stories, and science in a very easy-to-read 
format. Reading them doesn’t get boring, and it doesn’t 
feel like studying; yet I feel like I’m learning. I’m also able 
to remember more of the contents of these books than of 
the millions of PowerPoint bullets I’ve read on university 
courses. I’m going to write a book like those, I thought.
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This book is my effort at making skills that are important 
for students accessible in a format that’s interesting to stu-
dents. I wanted to keep the book short enough so the 
students would have enough energy to read it through. In 
addition, the ideas presented are supported by empirical 
research to ensure that the methods work for everyone. The 
aim of the book is that once you’ve read it, you’ll know 
how to maximise your learning with minimal effort.

There is a better way.

How this book works

It’s worth mentioning at this point already that there’s a 
common thread running through the whole book. Here’s 
how the book is built:

Chapter 1: Misconceptions About Learning
To start off, we’ll examine some common misconceptions 
about learning. We’ll come to accept the premise that with 
most of us being average students, our understanding of 
learning is rather limited.

Chapter 2: The Art of Remembering
This chapter will focus on memory: transferring information 
efficiently to the brain for storage – and keeping it there.

Chapter 3: Memory and Competence
In this chapter, we’ll proceed from learning individual facts 
to mastering and applying knowledge frameworks.

Chapter 4: How Motivation Works
In this chapter, we’ll tackle a topic that is important but 
often ignored and taken for granted: motivation. What is 
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motivation? Why is it occasionally difficult to begin stud-
ying, and where to find motivation when you don’t have 
any to begin with? Scientists and I have something to say 
about this as well. 

Chapter 5: Maximising the Benefit of Lectures
Let’s move on to the lecture hall. How to take advantage 
of this backbone of teaching in the most efficient way pos-
sible, based on everything we’ve learnt so far?

Chapter 6: Practical Tips
This chapter consists of a story-like cross-section of one 
study period during which I applied the methods presented 
in this book to practice at grass-roots level.

Chapter 7: Language Learning
Here, we’ll take a look at one special type of learning: lan-
guage learning. I’ll share my experiences and discoveries 
from the spring of 2015, when I decided to learn French 
– starting from zero and eventually delivering a public 
speech in French after five weeks of training.

Chapter 8: Tricks for Memory and Learning
In this chapter, we’ll be introduced to learning tricks and 
special techniques, such as speed reading. I’ll also explain 
how I learnt to memorise a shuffled pack of cards in just 
seven minutes.

Read on, learn, and enjoy.

Linköping, Sweden, 6 March 2016

Tommi Valkonen
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Misconceptions About Learning

True wisdom is knowing what you don’t know.

Confucius, old Chinese wise man

There are many things in the world that for some seemingly 
inconceivable – yet often a very understandable – reason 
have become established beliefs, or conventions without 
strong proof; nonsense that has been repeated enough 
for it to become the truth. Take a minute to consider the 
following:

• Lightning never strikes the same place twice. But 
which law of physics prevents it?

• The Great Wall of China is visible to space. But 
wouldn’t every highway as wide as the wall be visi-
ble as well?

• Humans are capable of using only 10% of their 
brain capacity. But why, in the course of evolution, 
were the remaining 90% left there?

• The human tongue is divided into different taste 
regions that are exclusively responsible for detecting 
specific tastes. When have you actually noticed this 

1. Misconceptions About Learning



14

Misconceptions About Learning

  

while eating?

Sadly, there are also groundless beliefs 
related to learning skills; in fact, entire 

curricula have been built on them. These 
ideas are difficult to challenge with a 

single question, so we must rely on some-
thing more hardcore: science. Here are 

some more claims which do not hold up:

Individuals are divided into different types of learners (?)

Research consensus: no evidence  (e.g. Bjork et al. 2008). 
It’s an obvious fact that people have their own study pref-
erences: some like to learn by listening, while others prefer 
watching. Unfortunately, an individual’s preferences alone 
do not reveal the most effective way of learning for them. 
The most effective learning style depends primarily on 
what’s being learnt, not who’s learning. Some people are 
born geniuses, of course, but they’re very few among us. 
For this reason, a model illustrating the nature of learning 
should be based on a situation in which everybody starts 
at the same line. Repetition and Hard Work Are the 

Key to learning is hard work and repetition (?)

Research consensus: no evidence  (see chapter 2 for 
research).  Rereading and cramming do work to some 
extent, but calling them the key to learning is like trying to 
hammer square pegs into round holes. There is a contin-
uum between easy and hard learning: all of us will always 
remember the one joke that the driest teacher we ever 
knew cracked that one time, but we can scarcely recall 
anything of what she was trying to teach us. There are also 
certain principles that make learning as easy as recalling 
that joke. You can save your time by putting the square 
pegs into the square holes.

Next, we’ll discuss perhaps the most crucial misconception 
that this book aims to combat.
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 Learning is too complicated to be understood systematically  (?)

Very few of us students have a clear conception of how 
effective our study habits are, when we have actually learnt 
what we were trying to learn, why some things are easier 
to learn than others, and above all: how we could improve 
our methods. However, the answers to all these questions 
can be found if we dig deep enough.

Imagine finding a study technique that would guarantee 
you remember everything you need to when taking your 
next exam. Imagine finding a technique perfectly suited for 
language learning, one that helps you recall the meaning 
of a word automatically. Based on research and my own 
tests, I argue that these and many other extremely effective 
techniques exist and are easily accessible to anybody.

I wanted to uncover these misconceptions, for I’ll now ask 
you to do something very difficult: keep your mind open 
and observe your own habits critically. Be happy every 
time you find advice and good ideas in this book. Be 
equally happy if you notice that your own habits work bet-
ter for you; at least you’ve measured and reflected on your 

competence – something that each of us should do often.

I cannot claim that the advice offered in this book is the 
final truth about learning, but it will guide you in the right 
direction. Overall, there’s one thing I can promise: these 
things are not taught at school.

T R U
T H
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To become brilliant, you must first be good

The aim of this book is to optimise your study performance, 
but focusing on your actual study methods isn’t always 
a fast track to the greatest benefits. A student counsellor 
whom I interviewed, for instance, told me that many stu-
dents who end up meeting with her come asking for help 
or advice on matters that are actually not study-related. 
Some are having trouble with sleep, while others are fac-
ing difficulties in their relationships or in combining family 
life with their studies. It’s useless to soup up the motor 
before your car has rolling wheels. Keep this in mind while 
reading the book.

Chris Bailey, a Canadian fresh out of business school, 
decided to spend an entire year from May 2013 to May 
2014 carrying out full-time research on a single topic: 
how to become as productive as possible. Over the year, 
he wrote more than 190 pieces on the topic, also using 
them as the basis for his book, The Productivity Project. 
According to Bailey, the three most important pieces of 
advice for improving your time management, energy lev-
els, and concentration are also the three most boring ones:

Make sure that you

• Eat healthy;
• Get enough sleep; and
• Get enough exercise

The same is true of learning. If you feel that you’re not 
sleeping well, memory techniques are a wrong place 
to start. If you don’t have enough energy to study, you 
won’t learn – whether you’re employing a good or a bad 
method. Nevertheless, I can sense by the vibrations in the 
Force that you’re planning to finish this book, whatever 
your situation. All right. Let’s get to the point, then.

ex
er
cis
e nutrition

rest
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The Art of Remembering

For a century, we’ve defined remembering wrong, under-
stood it imperfectly, applied it the wrong way, and then 
cursed because it doesn’t seem to work and it’s not easy.

Tony Buzan, author and educational consultant, creator 
of the modern mind map, founder of the World Memory 

Championships

Before writing this book, on days when I was motivated 
to learn rather than to clear the next exam, I relied mostly 
on cramming. My current unofficial definition of cramming 
is ‘a keen wish for genuine learning by either reading 
through the content several times consecutively or just 
focusing on it very hard’. When I just wanted to pass the 
exam, however, I prepared precisely the same way, but as 
close to the exam as possible to minimise the amount of 
forgotten material.

In other words, I didn’t care much about the fact that vast 
amounts of the information I had read were wasted right 
after every single exam. But when I started evaluating my 
actions more critically, a question arose: is there really no 

2. The Art of Remembering
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better way of doing this? Why must studying be sad, tiring 
toil day after day, with the results shrouded in mist? How 
does my memory actually function?

From now on in this book, the word cramming is used 
when referring to excessive, last-minute studying before an 
exam.

I researched the topic of cramming and found out I’m not 
alone. According to a 2014 study, 99% of students at 
the Indiana University of Pennsylvania cram at least occa-
sionally, and 26% of them cram for all of their exams 
(Qualtrics.com, 2014). I wanted to see whether I’d get the 
same results in Tampere, the city I study in. Here are the 
answers of 227 students.

How often do you cram for an exam? 
 Practically for every exam 

 For more than half of my exams 

 For less than half of my exams 

 Very seldom 

 Never

TUT 
Tampere University of Technology

UTA 
University of Tampere

TAMK 
Tampere University of Applied Sciences

35 %

17 %
30 %

26 %

31 %
33 %

26 %7 %
3 %

1 %

20 %

7 %

35 %

15 %14 %
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Cramming seems to be even more popular among uni-
versity students in Tampere than in Pennsylvania. And as 
we’re about to find out, cramming is an extremely poor 
way of remembering things for long periods of time. We 
obviously have a problem here. On average, half of us are 
wasting our time and potential at the university as if we 
were speeding on the highway of learning in first gear.

Having rummaged through dozens of online articles, 
research papers, and a couple of books, I’ve begun to 
understand what science says about memory. The ‘right’ 
ways to learn are somehow surprisingly intuitive; yet, for 
me at least, they were great discoveries. It is as if they’re 
so close that noticing them is difficult.

When observing the learning mechanism of the brain, it 
turns out that memory is aided by three ‘effects’. You can 
add these effects to your study methods to make things 
you’ve learnt stick in your mind better.  They are spacing, 
testing, and the stickiness of ideas.

Next, we’ll dive into the science behind these effects.

Spacing

THE BIG THREE OF MEMORY EFFECTS

Testing

The stickiness of ideas
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2.1 Spacing (and the illusion of learning)

All of the things you’ve learnt will fade away – some of 
them quickly, others slowly – if you don’t keep applying 
them or they’re not valuable in some other way. This is 
actually clever: I don’t pick up every object I come across 
and bring it home with me, either. The amount of infor-
mation the brain receives for evaluation every second 
surpasses the amount of junk that the experts of Antiques 
Roadshow have ever had to appraise. The brain needs 
to be able to extract only the relevant information and 
archive it efficiently.

However, to the annoyance of students, the brain is espe-
cially critical when presented with data in any textbook or 
lecture slide, for this kind of data isn’t very often associ-
ated with a serious emotional charge, a trauma, or some 
essential wisdom that would immediately make the data 
worth storing. As a result, the brain accepts the data on a 
trial basis. In case the same data doesn’t soon reappear 
in the study material or prove otherwise important, it’ll be 
deleted.

The more frequently data appears, the better it sticks in 
your mind, provided that the intervals are long enough. 
This effect shouldn’t come as news to anyone – evidently a 
German gentleman by the name of Hermann Ebbinghaus 
first wrote about it as early as 1885. While students may 
not have taken Hermann’s idea to heart, at least adver-
tisers have exploited it: seeing the same advert over and 
over again makes it more familiar and raises the probabil-
ity of grabbing the ‘safe and familiar’ product when you 
see it on the store shelf.

The power of the spacing effect stems from the brain’s 
tendency to strengthen fading memories more than new 
memories. Cramming for one day doesn’t give memories 
a chance to fade and then strengthen. It’s therefore more 
effective to study one hour today and one hour tomorrow 
than to study two hours tomorrow (Kornell, 2009).

Perhaps our primitive lizard brain sees the repetition of 
things as an indication of their importance and the ben-
efits of storing them. Let’s consider an example. Imagine 
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being a Neanderthal in a great big tribe of beautiful Neanderthals. As an adventurous type, you stumble upon an excel-
lent mushroom spot or a hunting trail. Your brain capacity simply doesn’t extend to remembering everything you’ve seen 
at once, but for the tribe and your caring parents, it’s more convenient if after a few trips you no longer need to orient 
yourself from a tree top. On the other hand, if you end up following the same trail a hundred times in a single day but 
never again after that, remembering the way will no longer help you survive. That’s why you’ll learn the way only after 
trying it a couple of times on a couple of separate days. I think your brain is making a very rational compromise here.

In short, the more evenly the content is spread out over a period of time, the greater the learning. But how long is the 
optimal interval between study sessions? Let’s see what the next study has to say on the matter.

The longer the break, the stronger the memory
In a study on foreign language learning, conducted by Bahrick 
et al. (1993) over the course of nine years, the participants 
revised vocabulary regularly, with the intervals ranging between 
two and eight weeks. The results showed that extending the 
interval boosted the learning outcomes. Equally good results 
were achieved by having a total of 13 revision sessions, one 
every two months, and having a total of 26 sessions, one every 
two weeks. Due to the small number of participants, the study 
isn’t a strong argument for the spacing effect as such; it mainly 
confirms some notions about the memory system and serves as 
an illustrative example of them.

To sum up: if you pack studying into a short period of time, 
long-term retention becomes more difficult, and vice versa.

Each group had the same number of study hours.

Group 1

2 weeks

4 weeks

8 weeksGroup 2

Group 3
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Extending the intervals between revision sessions improves 
learning. That is to say, if you plan on studying the mate-
rial for a certain exam three times, your memory will 
clearly benefit from dividing the sessions between three 
separate days. The wider you space your study sessions, 
the stronger your long-term memory traces become.

You should also note that last-minute cramming is the sur-
est way to forget all the information related to a course as 
quickly as possible after the exam. Why do we still end 
up relying on cramming, time after time? No one really 
likes it, do they? The truth is stranger than fiction: the most 
effective learning methods don’t necessarily feel effective. 
Let’s move on to the next study.
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Picture a similar situation slightly exaggerated: nine out 
of ten wrote better with their right hand – yet seven out of 
ten claimed to be left-handed. Behind this hard-to-believe 
misconception is the illusion of learning: a well-known phe-
nomenon in which the familiarity of information triggers a 
false sense of genuine learning. When you study the same 
material repeatedly over a short period of time, an increas-
ing amount of the information is held in your short-term 
memory, and that information is therefore easier to recall 
at that precise moment. Unfortunately, this phenomenon is 
equivalent to filling a bucket full of holes with water and 
trusting blindly that the bucket would stay full – because 
you did fill it!

The human consciousness doesn’t have a sense for observ-
ing the operation of memory; the holes go unnoticed by all 
of us. Moreover, the bucket analogy, while being an apt 
comparison, isn’t perfectly fitting for this situation. When 
it comes to learning, a good way to keep the bucket full 
is to pour small amounts into it every day. Funny things, 
those brains.

In the end, resorting to cramming is fairly human. We 
have an internal tendency to choose a small reward now 
over a bigger reward later. Similarly, we get a real buzz 
out of noticeable and concrete progress, as opposed to 
progress that is achieved slowly over time. Seeing material 
that is already familiar to us induces a pleasant feeling, 

Cramming creates an illusion of learning
In Kornell’s (2009) study, which compared the effectiveness of 
cramming (a single, long study session) and spacing (shorter study 
sessions on different days), 72% of the students felt they learnt better 
by cramming. Despite this, spacing resulted in better exam perfor-
mance for 90% of the students. Nine out of ten performed 

better by spacing it out
Seven out of ten considered 

cramming more effective
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but déjà vu isn’t a reliable sign of learning. Instead, optimal studying requires us to measure and manage 
our learning in ways more subtle than usual – and to be patient enough to proceed with small, even steps.

SUMMARY OF SPACING

• Your memory is like a pub: regular customers are treated best.

• Memories need to be given time to fade in order for them to strengthen in an optimal way.

• Spread your study sessions out over as many days as possible.

• If you cram, beware of the illusion of learning.
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2.2 Testing

See the light bulb example below. What’s happening? 
Why are these people, having earned a Master’s degree 
in engineering from the world’s top universities, unable to 
turn on a light bulb? Are all of them kinaesthetic learners 
who never got the chance to learn by doing? As discovered 
in chapter 1, research doesn’t support this interpretation. 

Perhaps their failures were simply caused by stupidity that 
cannot be helped, then? Nice try – but throwing in the 
towel like that wouldn’t serve as a good starting point for 
avoiding the same mistake in the future. 

A degree doesn’t guarantee (en)light(enment)
A journalist attends the graduation ceremonies of the Massachusetts Institute of Technology (MIT) and Harvard, asking the fresh 
graduates whether they could power a light bulb with only a battery and a piece of copper wire. ‘Of course I can’, the graduates 
answer after a brief hesitation. They twiddle with the wire, the battery, and the bulb for some time, their expressions turning gloomy. 
The light doesn’t turn on; frustrated groans escape the graduates’ lips. They try hard, but surprisingly many give up.

‘I guess the battery’s empty.’

‘You can’t do it with only one wire, you need a complete circuit.’

‘I’m a mechanical engineer, not an electrical engineer.’

(Youtube: MIT graduates cannot power a light bulb with a battery. 2013)                               I know you’re thinking about it.  

Here’s the solution.

https://youtu.be/aIhk9eKOLzQ
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The interviewees almost certainly have all the theoretical 
competence they need to solve the problem, but have 
they tried putting that theory into practice, that is, power-
ing the light bulb with a battery and some copper wire? 
Probably not. Applying theory into practice – finding the 
link between the two – is a skill in its own right and needs 
to be practised separately.

These young graduates are, almost by definition, skilled in 
something – they’ve graduated from the world’s top uni-
versities, after all. But they’re not skilled in powering light 
bulbs. They succeed in the thing that’s used to measure 
their performance and that they’ve actually been practis-
ing for: exams.

What can we learn from this? Are we making our own 
light bulb mistake?

What is that one particular skill we need in exams?

Is it reading? Or is it testing our memory?
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In the previous chapter, we realised that rereading shortly 
before an exam isn’t worthwhile. Now it’s time to ques-
tion rereading as a whole. Repetition might be the key to 
learning, but the most effective revision method is entirely 
unrelated to reading the same things repeatedly. Instead 
of simply exposing yourself to the study material, you 
need to actively take control and practise the right thing. 
Reading is a way of transferring information to the brain, 
whereas testing gives the brain a signal of the importance 
of storing the information. ‘I guess I should keep this easily 
available, as I keep getting requests for it’, I can imagine 
my brain mumbling.

The first person to write about spacing was Herr Ebbinghaus 
in 1885, but is the testing effect a new psychological find-
ing? Good grief, no. In 1620, the English philosopher 
and polymath Francis Bacon advised his readers to study 
wisely:

“Thus, if you read anything over twenty times, you won’t 
learn it by heart so easily as if you were to read it only 
ten, trying to repeat it between whiles, and when memory 
failed, looking at the book.”

Testing is more effective than rereading
In a study carried out by Roediger & Karpicke (2006), two groups 
read through the given material once. Then, the first group read 
the material again, while the other group tested their memory 
with questions related to the texts. In an exam held five minutes 
later, the ‘crammers’ remembered more items. However, in sub-
sequent tests two days later and one week later, the testers beat 
the crammers with a higher margin than that of the first exam.  
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Testing works simply because the specific skill measured 
in exams isn’t reading but returning memories to active 
working memory. Having understood this, I realised that 
through my whole schooling life, I had been like a weirdo 
preparing for chess competitions by rowing. I think you 
might be like that, too.

Sadly for us, over the years the testing effect has left the 
public eye. Its power is nevertheless still valued in some 
organisations. The testing effect and the principle of prac-
tising the right thing are such reliable ways to learn that 
they’re often applied in the education of people who work 
in situations dealing with life and death.

For instance, the most critical and useful part of pilot train-
ing is practising your actions in a flight simulator: What 
to do if the cabin air pressure falls? Which buttons to 
press, and in which order? Which things and which meters 
must be checked when all the engines fail at 33,000 feet? 
Experiencing a realistic situation and testing your com-
petence is rather different to looking at an example on a 
PowerPoint slide.

The principle of practising the right thing can be found in 

quite surprising places – in sports, for example. 
Those who’ve been in a sports team are familiar 
with the typical training day routine: warming 
up, going through the theme of the day, and eventually 
the playful match awaited by everyone. Before the match, 
however, the team does what they usually do while prac-
tising: drills. Passing the ball in pairs one hundred times, 
centring the ball twenty times, and finally dribbling around 
cones ten times. Both the coach and the team are satisfied, 
as the players are clearly developing during the drills. The 
team is learning and sharpening its edge. Even so, in light 
of new research there are other, cleverer ways to train.

An American baseball team wanted to find out what would 
happen if the drills used for practising different skills were 
mixed up. The team was separated into two groups: the 
first group trained hitting different types of pitches (fast-
balls, curveballs, changeups, etc.), one type of pitch at a 
time before moving on to the next one. The second group 
had to deal with different pitches in a completely random 
order. In the course of the training session, the first group 
quickly started performing notably better than the second: 
between the several similar repetitions, the players were 
able to tweak their posture and their grip on the bat, which 
increased the probability of them getting a good hit.   
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The second group did not seem to develop – their hit-
ting accuracy didn’t improve during the session at all. The 
session ended, and the results were collected. The team 
continued training in the same two groups until the day of 
the next match, with their results staying the same. In the 
match, however, something interesting happened: the sec-
ond group displayed distinctively better accuracy than the 
first group. (See Brown et al. (2014) for a detailed account 
of this experiment.)

In fact, randomising the pitches had helped the players 
of the second group practise the most important hitting 
skill: anticipating an unfamiliar pitch. Even though the first 
group obviously strengthened their hitting technique for 
various pitches, the players didn’t get as much experience 
in recognising a pitch and choosing the suitable technique 
during the split second when the ball is flying towards 
them.

Scientists like Taylor and Rohrer (2010) have demonstrated 
that the same applies to the school environment. They car-
ried out a study in which they gave children mathematics 
exercises. For some of the children, the exercises were 

arranged conventionally according to problem 
types (aaabbbccc), while for others, the problem 
types were in a mixed order (abcbcacba). As in baseball, 
those who had practised a single skill repeatedly fared 
better in the practice session, but in a surprise test one day 
later, the results achieved by the group that had received 
their exercises in the mixed order were twice as good as 
those achieved by the group that had received theirs in 
blocks.
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SUMMARY OF TESTING

• You’ve probably been practising for a game of chess mostly by rowing: exams test memory, 
not literacy.

• Reduce the time you spend on rereading. Take proper notes while reading through the mate-
rial, and use them to test yourself. Formulate the notes as questions rather than statements.

• Reflect on other areas of your life: are you sure you’re practising the things that you specif-
ically want to improve on?



33

The Art of Remembering The stickiness of ideas

2.3 The stickiness of ideas

Mnemonics, or transforming ideas or information into a 
sticky form, were the most important reason for me suc-
ceeding in what I set out to do in the spring of 2015. In the 
course of five weeks, I learnt enough French, a language 
entirely new to me, to give a public 10-minute speech in 
French. That experience completely transformed my under-
standing of how we learn individual pieces of information. 
It also sparked my interest in learning in general. What 
surprised me the most was the extent to which we can 
actually determine whether or not a nugget of information 
will stick in our head.

Let’s imagine for a while that when learning things or 
creating memories, we’re hanging paintings on walls. The 
conventional way of learning the vocabulary of a foreign 
language (such as Finnish in this example) is this: ‘Northern 
pike’ is hauki. ‘Northern pike’ is hauki. ‘Northern pike’ is 
hauki. For those who haven’t yet read this book, this kind 
of endless repetition might intuitively seem effective but 
in reality, this would be more or less equal to hitting and 
hammering the painting and throwing it against a wall 

until the wall gives in and the painting somehow sticks to 
it. As any person with common sense would do, the brain 
immediately waves aside such stupidity and starts practis-
ing nonviolent resistance, letting the painting fall off the 
wall and into oblivion the second you turn away. There is, 
however, a better way. A smart guy would use painting 
hooks.
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On the whole, visualisation is one way of creating mem-
ory hooks: ideas and connections that are attached to 
information to make it easier to remember. Memory hooks 
can be modelled and categorised in various ways, but in 
essence the term refers to any link to previous information. 
Not surprisingly, all of us have strong sensory experiences 
of the world around us, so associations relating to the 
physical world are usually easy for anyone to remember. 
Thus, to test the power of visualisation, try memorising 
your next shopping list by visualising the listed items on 
your dinner table and mentally arranging them into the 

form of a mooning monkey: milk bottles for the legs, celery 
stalks for the arms, a flour bag for the head, and so on. 
A perverse installation right there on your own table – the 
image is so bizarre you’re bound to remember it.

Here’s one more trick I’ve tried: I used mnemonics to 
practise memorising the order of cards in a shuffled pack 
– after studying their order for only a couple of minutes. 
(Further instructions in chapter 8.) The first step to suc-
ceeding in this trick is to associate each card with an 
eye-catching, memorable character. For instance, the eight 

Visualisation strengthens memory
In a study conducted by Bower (1972), two groups of pupils were 
asked to memorise random pairs of words, such as Dog – Christmas. 
One group created visual connections for each pair, associating 
the words with images, while the other group studied the pairs 
without any visualisation – by using both words in the same sen-
tence, for example. In a follow-up test, the visualisers recalled 80% 
of the word pairs, whereas the non-visualisers only recalled 45%.  
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of spades and the four of diamonds are obviously not very 
lively images, but Mike Tyson is. As we’ve already learnt, 
creating an effective link between a card and a character 
doesn’t require rote repetition but a system that guides 
your memory to the right character. What if all the charac-
ters associated with the spades were somehow mean, and 
those representing the hearts were big-hearted? We could 
also agree on all the aces being connected to athletes 
(ace athletes) and the jacks to religious figures (a medieval 
man wielding a sword – close enough).

Now, picture the ace of spades in front of you. Mike Tyson 
is definitely an ace athlete, and his image is forever linked 

with one notorious – nasty, even – episode involving his 
opponent’s ear. So, Mike Tyson is the ace of spades. 
Check, all clear. Next, think of any kind-hearted religious 
figure – but not Jesus! Oh, you already thought of him? 
Well, all right, Jesus is the jack of hearts. Check. Easy, 
isn’t it?

In their excellent book Made to stick, Heath & Heath 
(2007) present a clear categorisation of different ways to 
create memory hooks.  According to the boo, sticky ideas 
are characteristically simple, concrete, emotional, unex-
pected, credible, and narrative.

SIMPLE  

An armchair is a 
stickier idea than ‘a 
sitting solution for 

leisure’.

CONCRETE  

A falling apple is a 
stickier idea than 

gravity.

EMOTIONAL 

A starving child is 
a stickier idea than 
poverty statistics.

UNEXPECTED  

A red cow is a stickier 
idea than a black-and-

white one.

CREDIBLE  

The theory of relativity 
is a stickier idea when 
described by Einstein 

rather than read about on 
Wikipedia.

STORYTELLING  

Edward Snowden is a 
stickier idea than the 

right to privacy.
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Adding these characteristics to the things you aim to 
learn is like adding colour, spices, and excitement to your 
cooking. With these tricks, retrieving information from 
your memory can become similar to browsing a physical 
archive. You can even make it automatic. I can hear my 
brain yell: ‘Hey, that five-point list you’re searching for is 
here underneath your favourite soft toy from your child-
hood, just like in the hunting story!’ Although a principle 
known as the Miller’s law states that the capacity of the 
human working memory is only five to nine items (Miller, 
1956), we can bypass this law by wrapping the items in 
broader concepts with the help of mnemonics: a dog in 
a Christmas hat only takes the space of one item instead 
of two.

Moreover, the extent of this ‘wrapping’ seems to know 
no clear boundaries: the current Guinness World Record 
for the most decimals of pi memorised 
is exactly 70,000, achieved by the 
Indian Rajveer Meena in March 2015.

3.1415926535 
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SUMMARY OF THE STICKINESS OF IDEAS

• Some ideas are stickier than others.

• You don’t need to settle on ideas that won’t stick. Use your imagination instead and make 
them sticky.

• Turn lists that you want to memorise into stories, and mathematical formulae into complete 
sentences. An effective way of learning flight safety instructions is to participate in the 
pre-flight safety demonstration. Likewise, I’ve heard of medical students recording their ren-
ditions of singing games to make their anatomy studies easier. In other words: weird and 
embarrassing activities produce interesting and sticky ideas.

• Strangely enough, it appears that the human memory is basically boundless – the difficulties 
lie in finding ways of wrapping up complex and broad sets of memories into easily remem-
bered packets.
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Education is what survives when what has been learned 

has been forgotten.

B. F. Skinner, American psychologist, pioneer of 
behaviourism

Until now, we’ve focused on enhancing our capability to 
store information in our memory. However, just as impor-
tant as retention is the ability to apply the information 
into practice. Identifying individual notes in sheet music 
is vastly different to hearing the actual music behind the 
sheet; recognising the predators in an animal book is a 
far cry from actually surviving in nature. Therefore, we 
will next go over what science has to offer on the topic of 
competence – that is, mastering and applying knowledge 
frameworks.

This chapter works as follows. First, in chapter 3.1, the 
game will be opened with the theory that the nature of 
knowledge is constructive: competence can be seen as 
a toy building made up of Lego bricks, with the bricks 
representing individual facts in the brain. Second, in 

3. Memory and Competence
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chapter 3.2, theory will be combined with practise as we 
take a step towards the everyday student life. Finally, in 
chapter 3.3, we’ll discuss a superpower called metacog-
nition, which enables students to reach their full learning 
potential.

The three preconditions for mastering frameworks
Knowledge frameworks are composed of small pieces. When acquiring a 
skill or building a framework, it’s essential that we’re aware of the structure 
of that framework, and that we know where the new pieces of information 
are located in this structure.

According to Novak (1998), there are three preconditions for optimal learn-
ing with the objective of mastering a framework:

1.  A previous relevant knowledge structure into which the new knowledge 
is integrated;

2.  Meaningful material from which the new knowledge is acquired; and

3.  The learner’s conscious decision to integrate the new knowledge into an 
existing framework.
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3.1 How to build frameworks?

This question is an intricate one, and it’s difficult to define 
it precisely enough to simplify the search for answers. 
Consequently, there are a number of competing theories of 
comprehensive learning. For our needs, however, a good 
foundation is constructiveness: the small pieces of infor-
mation we’ve learnt comprise larger frameworks, which 
in turn constitute the models that we use to predict how 
life and the world function with maximum accuracy. This 
process resembles the scientific method, in which theories 
are developed based on observations.

Let’s see what Novak actually means in the figure on the 
previous page. Memorising something complex is similar 
to placing a piece of information outside all of your famil-
iar framework structures. In order to learn that ‘plasma is 
the fourth state of matter’, you must simply learn that sen-
tence by heart for as long as you cannot connect it with 
any previous knowledge of the other three states of matter 
or plasma itself.

Advanced physics students possess a deep understanding 

of matter at the atomic level, so they can easily add new 
information to their frameworks. Anyone can memorise the 
plasma statement, but if you want to land an internship at 
CERN, the statement should be a logical extension of a 
broader framework that you’ve previously created. This is 
the first out of the three preconditions presented by Novak.



43

Memory and Competence How to build frameworks?

The second precondition was covered in chapter 2 of this 
book, where we examined the ways of making information 
stick in our memory as effectively as possible, even if it’s 
stored outside any previous frameworks. Novak uses the 
word meaningful to describe study material that should 
not be mind-numbing. Among other purposes, mnemonic 
devices can bring some desperately needed help to mak-
ing studying less bland.

Information security management must be arranged so that the set 
objectives are in the right proportion to an organization’s overall 
security and so that they support the various security objectives in 
strategies. Security is often part of the management functions of senior 
management while information security is one of its subareas, but other 
organizational approaches are also possible. The selected organization 
model affects the focus of information security management tasks. 
An organization should be structured in such a way that security is 
closely related to auditing, with the security function reporting directly 
to management. Implementation and monitoring (evaluation/auditing) 
should be operationally differentiated.

An example of something mind-numbing.

Compare that with my attempt at making all the sentences 
more interesting:

For information security management to work properly, managers 
should make sure that what they want out of information security is 
in line with how secure they want the organisation to be as a whole. 
Security in general is usually taken care of by top management, while 
information security is a subarea taken care of by a lower level man-
ager. This isn’t always the case, however. What information security 
should focus on depends on the structure of the organisation. In an 
optimal situation, the organisation should be structured in a way that 
allows it to be audited easily, with the security people reporting directly 
to the top management. Above all, the people in charge of information 
security should not be the same people who do the auditing.

The second paragraph was more interesting simply 
because it involved words that are familiar to you, and 
because the terms were concrete. Only people with a PhD 
have an existing knowledge structure for ‘operationally dif-
ferentiated’, while everyone can relate to ‘not letting one 
person do both jobs’.

Even constructiveness in itself is a memory effect in the 
sense that an individual information brick can be retrieved 
not only using a search function – like the one on your 
computer – but also through deduction: ‘since matter has 
the following properties, it has to exist in a fourth state’.

The third precondition is the most important one. It’s hard 
to grasp, and yet essentially self-evident: constructive-
ness must be actively integrated into studying, one way 
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or another. The objective is that we’re able to consciously 
position newly encountered information to its place in a 
particular framework. In practice this could mean building 
concept maps around the content of a course or a text-
book, or simply being conscious of this precondition while 
studying.

Based on my experiences, you can actually notice things 
falling into place in your knowledge frameworks. With 
this in mind, think back to those past moments when you 
suddenly gained a deep understanding of the connection 
between theory and practice; when all of a sudden the 
formulae and text passages began dancing beautifully with 
each other. Personally, I remember suddenly realising the 
connection between differentiation formulae and the graphs 
of derivatives, or how the design of airplane wings gener-
ates the lift that enables flying. That’s why I draw a parallel 
between these moments of enlightenment and the process of 
building frameworks. In short, if you know that you’re able 
to do something mechanically but don’t exactly understand 
why it’s done that way, your knowledge on that something 
is still incomplete.

Ultimately, a framework becomes more than the sum of its 
parts. When the bricks finally click into place and you’re 
suddenly able to do sums with completely random figures, 
the framework has become a functional model for predict-
ing how the world and certain phenomena function. 

To take a further example, imagine learning to ride a bike. 
The skill of cycling consists of specific little pieces (what a 
bike is, how to ride it, how to avoid falling over, how to stop 
the bike, etc.), all of them important and necessary. The 
pieces constitute a model that you can base your actions on 
and assume to move forward on the bike. Similarly, you can 
build such models to help you calculate integrals or analyse 
the use of irony in Oscar Wilde’s books.

Familiar models can and must be exploited in new situa-
tions as well. Following our example, if you already know 
how to ride a bike, you won’t need to start building a frame-
work for riding a motorbike from scratch. The old model 
needs to be updated with new pieces (what a motorbike is, 
how the throttle and the gears work, etc.), but this time the 
learning process will obviously be much more natural since 
an existing relevant model supports it.
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3.2 Constructiveness and the difficulty 
of assimilation

Now we know what old Novak says about competence. 
Next, we’ll bring his theory to the practical level.

Listening to a lecture on a topic that is deceptively famil-
iar – planetary circuits – you get quite bewildered after 
a while by how little you understand of the concept. The 
lecture aims to teach you to explain why the Moon stays 
nicely on its orbit and doesn’t crash into Earth like an 
enormous heavenly rock, which it basically is. Employing 
the methods from chapter 2, you catch the little nuggets of 
information (gravity, centripetal force, the action-reaction 
law, etc.) thrown at you by the lecturer and make sure that 
each piece surely sticks in your mind. You think you got 
everything you need for creating a proper, comprehensive 
knowledge framework. In spite of these efforts, when try-
ing to describe the Moon’s orbit to a friend later, you feel 
unable to provide a complete, logical explanation for the 
phenomenon; after all, you haven’t quite understood what 
actually goes on in the sky. The following study provides a 
tip for solving this problem.

Feedback on learning and personal tutoring facilitate 
understanding
In a study conducted by Bloom (1984), the outcomes of differ-
ent teaching techniques were examined by assigning pupils to 
three groups:

1.  Pupils receiving conventional instruction; 

2.  Pupils receiving feedback-based instruction (exam results 
were used as feedback on learning; weak areas were later 
corrected accordingly); and

3.  Pupils receiving personal, tutoring-based instruction in a 
group that also used the exam feedback system.

In a final exam, the average tutored pupil performed better than 
98% of the pupils in group one. The average pupil in group 
two, having received feedback-based instruction, outperformed 
84% of pupils in group one. 
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In the study, long-term learning outcomes were improved 
by utilising the exam results to fix the areas in which the 
pupils performed poorly, thereby sealing the gaps in the 
pupils’ knowledge. The pupils who were taught in an indi-
vidual and continuous manner gained the greatest benefit. 
They had someone constantly filling in the gaps, regard-
less of the size of them.

Based on these conclusions, we have reason to assume 
that your framework of the Moon’s orbit still has gaps 
in it – gaps that should be identified and sealed, one 
way or another. Indeed, having received your knowledge 
of the subject by listening to passive lecturing, no one 
has ensured that you understand everything from A to Z. 
Therefore, the greatest practical advantage of the construc-
tive approach is learning to notice the shortcomings of a 
framework and to ask someone wiser for help on sealing 
those particular gaps.

1. An object thrown slowly into the air falls down.

2. An object thrown slightly faster into the air falls down further away

3. An object thrown at precisely the right speed begins to orbit the Earth

4. A fast enough object exits the orbit. Ciao!

1.

2.

3.

4.
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Let’s consider a different situation, a different kind of gap 
in a framework. A lecturer tells you about the continuous 
improvement method PDCA, a true classic of flow dia -
grams in all its simplicity. I don’t know about you, but 
I’ve often wondered: what on earth are diagrams like that 
good for if you don’t remember to use them when the need 
arises?

Plan

Do

Check

Act

 
Memorising the four letters in PDCA for an exam is no 
rocket science. Instead, the actual burning question is this: 
how to make sure that exactly the right diagram springs 
to mind at the right time? If you study a diagram, you’ll 

know it; but in working life, people won’t tell you to apply 
a specific model, such as the PDCA. For this reason, with 
life throwing different situations at you, it’s vital to be able 
to recognise the ones calling for a specific model and then 
to recall that model.

This anecdote from a friend of mine, who runs a small IT 
business and used to struggle with flow diagrams, casts 
light on the problem and its solution:

‘During my studies, I’d spent four years swotting up on 
different flow diagrams, never understanding anything of 
them before I realised why they were useful. For a client 
of my business, I carried out a number of similar assign-
ments that required me to code tailored Excel macros. At 
some point, after grinding away for some time, I realised 
that there’s one method for executing these tasks that’s 
more effective than any other, and that the handiest way 
of concretising it was to draw up a flow diagram. I drew 
it for myself and got back to it whenever necessary. It also 
occurred to me that I wouldn’t be able to actually explain 
my diagram to anyone – it was only relevant to me, the 
one who’d had to draw it up the hard way.’
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In order for students to learn the inner message of such 
flow diagrams, they too should come to understand things 
the hard way. They should have experience of occasions 
where following a flow diagram would have been a good 
idea. Students rarely have that kind of experience, how-
ever; when their first real-life situation presents itself, the 
students will be as dumbfounded as the light bulb heroes 
of MIT. Skilled students would try to solve the problem by 
means of visualisation, creating the necessary knowledge 
framework for themselves. This can be achieved, for exam-
ple, by writing a brief story of a situation where you apply 
a flow diagram into practice.
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3.3 Metacognition

As you’ve probably noticed, we’re now operating at a 
remarkably high level of learning. Contemplating the 
arrangement of the knowledge blocks inside your head 
is the most intricate form of biological processing in the 
whole universe known to man. This processing is called 
metacognition. It means thinking about thinking, learn-
ing how to learn, and examining yourself objectively as 
a learner. You may not have heard about it, and the con-
cept doesn’t necessarily seem tangible or useful even after 
familiarising yourself with it, but understanding metacogni-
tion might still be your most important step towards better 
learning. The use of metacognition has a strong positive 
effect on learning outcomes (Vrugt & Oort, 2008), and 
in a way, it’s absolutely necessary for developing high-
er-than-average learning abilities.

Let’s approach metacognition in a couple of different ways 
to make sure that you understand it clearly. In teaching, 
metacognitive strategies are a topic of much conversation. 
It may sound like quantum physicists talking about the fifth 
dimension, but in fact, metacognition is an easy concept 

wrapped up in jargon.

To start off, here are some metacognitive learning 
strategies:

• Setting goals;
• Continuous measuring of your learning;
• Awareness of what you already know;
• Awareness of what you don’t yet know; and
• Evaluating learning strategies and selecting task-ap-

propriate strategies.

Another way of looking at metacognition is to list useful 
‘observations’ achieved with its help, as illustrated in the 
following table.
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NORMAL THINKING A DASH OF METACOGNITION

Studying in groups of friends is worthwhile because it’s fun and someone 
said it’s useful.

Studying in groups of friends can be very efficient in terms of time 
management because there’s usually someone in the group who’s able to 

fill in the gaps in my knowledge frameworks.

Explaining things ‘For Dummies’ style suits me because I feel I learn 
better that way.

Explaining things ‘For Dummies’ style suits everyone because it’s a way 
of bringing complex topics down to a level where people can make use of 
their existing knowledge frameworks that are similar (see the ‘Throwing a 

stone into the orbit’ example).

I see myself as a poor learner, but I do know that I learn best by listening. Different learning styles are nonsense, so I probably just feel comfortable 
in learning situations where I can concentrate on listening.

In essence, metacognition is the ability to study yourself 
critically as a learner, from a third perspective – just as 
a stock market analyst examines the state of companies, 
or a copywriter polishes raw text. Both know that things 
can be done in a good or a bad way, and that by using 
your expertise, it’s possible to work on the bad aspects 
and encourage the good. With metacognition, this type of 
analytical thinking is directed at your head.

The most astonishing demonstration of the power of 
metacognition is the connection between learning and our 
mindset. If you think that your natural learning capability 
is limited or that you only succeed in certain subjects, this 
prophecy will easily begin to fulfil itself and determine the 

level you’ll stay at. In contrast, if you think that you’re capa-
ble of learning anything one way or another, development 
is ultimately inevitable. In fact, a mere positive belief in the 
possibility of learning largely accounts for the differences 
between outstanding and poor learners (Dweck, 2007).

A fixed mindset is a sign of being stuck with your thoughts, 
trapped at the lowest level of thinking. In this kind of mind-
set, the thought ‘I’m simply a poor leaner, no wonder this 
is so hard’ becomes the truth, a definite fact. We need 
metacognition, the higher level of thinking, to smash this 
false truth. We need to accept that scientific research 
contradicts the belief that some of us are poor learners; 
the paralysing idea of our limited learning capability is, 
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indeed, just an idea.

There’s still a lot more to metacognition. Personally, I think 
metacognition is such an amazingly important tool that 
it makes me climb past the third person all the way to 
the third power: Tommi3. Using metacognition, I under-
stand that the easiest way of memorising a list is to employ 
memory techniques, whereas understanding and applying 
broader concepts requires other things besides testing. As 
a result, I spare myself both time and energy.

With the help of metacognition, I understand that when 
studying certain difficult subjects, the reason for my anx-
iety is a poor grounding, not an innate incapability to 
learn. As a result, I spare myself the tears and spare the 
ears of the lecturer.

With the help of metacognition, I’ve also started to notice 
how much a lack of sleep actually affects my learning, 
and how much time I used to spend on things that were 
pointless in terms of study progress. Whenever I’m prac-
tising my public performance skills, I understand that the 
fear of failure in front of other people is a mere relic of 

the prehistoric tribal mentality in the primitive parts of my 
brain.

All in all, I realise that I’m not an outstanding learner 
for being better than others. I’m an outstanding learner 
because I no longer restrict myself with imaginary 
boundaries.

ME

THE WAY I USED TO DO 
THINGS

THE WAY I’LL DO THINGS 
FROM NOW ON
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SUMMARY OF MEMORY AND COMPETENCE

• In terms of knowing and understanding something, it’s important that you’re able to notice 
the gaps in your knowledge frameworks. Summarise these gaps into questions that you can 
ask people who are wiser than you.

• With your fellow students, start study groups that focus on topics that the group members 
have found difficult. There’s probably someone in the gang who’s understood something that 
another hasn’t, and so the need for research is minimised. (However, to foster motivation, 
it’s obviously good to allow off-topic discussions and coffee in the group as well.)

• Use metacognition to monitor and evaluate your studying. Are you placing emotional obsta-
cles in your way, or are you able to change your study methods to more effective ones 
without reserve?

• Spend time on prioritising and scheduling your studies. Set yourself clear goals and keep a 
record of whether you achieve those goals or not. Keep making changes to your methods 
until you achieve your goals.
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People often say that motivation doesn’t last. Well, neither 

does bathing – that is why we recommend it daily.

Zig Ziglar, American salesman and motivational speaker

Offering loads of huge promises, this book is no better 
than a shopping channel. But the real secret is this: the 
advice given here should actually be integrated into your 
daily life. In the short run, some of the methods produce 
even worse results than cramming; immediate rewards 
cannot always be obtained. Therefore, before bringing the 
science to the practical level, we first need to tackle the 
Cyclops of our odyssey, the antagonist of optimal learn-
ing: motivation.

Adding motivation to your studying can sound like a 
utopian fantasy but, based on research and my own exper-
iments, I argue that conscious individuals are capable of 
manipulating their motivation to an extent. In the end, 
motivation is just like a muscle that grows through training. 
A thorough investigation of this topic takes us fairly deep 
into the rabbit hole, but try to hold on.

4. How Motivation Works
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4.1 The neurology behind motivation

Motivation is generally divided into intrinsic and extrinsic 
motivation. Extrinsic motivation can refer to, for example, 
a deadline, a threat of a penalty, or a financial reward. By 
contrast, intrinsic motivation means that doing something 
feels genuinely more pleasant or more sensible than doing 
something else – because it’s in line with your long-term 
career goal, for instance. Personally, I would add one more 
to the list: momentary motivation – that particular feel-
ing of motivation that prompts you to do things right this 
moment. How to get more motivation, then? Book stores 
and the internet are filled to the brim with partly different, 
partly identical advice on self-motivation but frankly, 90% 
of that is superficial rubbish.

Stories tell that whenever Arnold Schwarzenegger didn’t 
feel like going to the gym, he simply decided to stop 
dithering and went to the gym a lot; and how Stephen 
Hawking became one of the world’s leading physicists 
regardless of his ALS condition. Reading stories like these, 
the small surge of motivation you feel doesn’t essentially 
arise from the fact that you just read something ‘inspiring’ 

and ‘encouraging’. It’s more likely that your subconscious 
switched on the primitive tendency to search for suitable 
behavioural patterns in the actions of fellow humans. 
You could say that your subconscious is envious of Arnie 
and Stephen. Inspiration and encouragement are artifi-
cial notions that are used to describe such situations in 
everyday language, and they alone don’t explain what 
essentially prompts a person to act one way over another. 
This is the level of understanding motivation that I want to 
achieve; I want to comprehend the rules of the game as 
thoroughly as possible and use them to my advantage. 
That’s why we must take a step deeper.

On the neurological level, motivation is very strongly 
connected with a transmitter in the brain, dopamine. 
Dopamine actually has multiple tasks: it is, among other 
functions, in charge of the reward system in the brain and 
body movement. (In Parkinson’s disease, dopamine isn’t 
able to function normally, which results in problems with 
voluntary movement.) It’s even been said that dopamine is 
the Kim Kardashian or Paris Hilton of the molecular world 
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as it’s so strongly connected with desire, addiction, and 
pleasure. However, more recent studies suggest that this 
idea of ‘nature’s own heroin’ is a bit off the mark.

Research (see e.g. Science Daily, 2015) shows that the 
effects of dopamine are at their strongest right before you 
accomplish a goal, gain satisfaction, or achieve some 
other reward. Mice with reduced dopamine levels choose 
to catch a small portion of food that is served unrestrict-
edly rather than a portion that is twice as big but served 
behind a tiny fence; correspondingly, higher dopamine 
levels make mice more eager to climb the fence to reach 
the bigger portion. Instead of bringing pleasure in itself, 
dopamine functions as an incentive towards the reward.

A low level of dopamine causes reduced inclination to 
start things, fatigue, and a general lack of interest. The 
dopamine levels of depressed people are especially low. 
Conversely, an excessive amount of dopamine makes a 
person prone to addiction, even if the person well knows 
that the target of the addiction is very harmful; the motiva-
tion to pursue something harmful is too strong.

Dopamine also works the other way around during stress 
(Salamone & Correa, 2012). The dopamine levels of sol-
diers with posttraumatic stress disorder soar if they hear 
a gun go off. In brief, dopamine encourages us not only 
to achieve positive experiences but also to avoid negative 
ones.

Altogether, the way dopamine functions in the brain is 
insanely complex, and the research referred to here isn’t 
sufficient for drawing direct conclusions, such as ‘dopa-
mine equals motivation’ or ‘more dopamine means more 
motivation’. Nevertheless, it’s entirely clear that dopamine 
and motivation go hand by hand. As with many other 
issues, it’s best so seek balance. It’s not sensible to begin 
dosing yourself with pills that boost your dopamine secre-
tion, but when feeling lazy, you can use a few simple tricks 
to help your motivation work as nature intended.

Dopamine
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4.2 Hacking your momentary motivation

Having abandoned empty catchphrases like ‘believe in 
yourself’ and ‘always work hard’, we already have a much 
stronger understanding of motivation. If you don’t have an 
appetite for studying, and if short-term rewards such as 
videogames or television programs have more appeal to 
you, it would seem that stimulating the dopamine system 
of the brain appropriately is a very good and effective 
tool. But what must we do in practice to get that charge 
of motivation?

The first and most effective way of boosting your motiva-
tion – one I’ve used myself – is meditation. I picked up 
an interest in this topic while listening to the podcasts of 
Tim Ferriss, the author of The 4-Hour Workweek. In his 
podcasts, Ferriss interviews all kinds of achievers from dif-
ferent fields; the interviewees range from chess masters to 
philosophers and from Arnold Schwarzenegger to army 
generals. Ferriss has mentioned that around 70% of these 
people have some type of a meditation routine. At first, I 
was surprised by the odds of such a coincidence, but then 
decided to find out more about it. For the interviewees 

– probably for most of them, at least – the reason for 
meditating isn’t a religious or spiritual conviction, but an 
endeavour to understand their own mind. That’s how I 
bumped into the term mindfulness.

Mindfulness meditation is originally Buddhist meditation 
that has been stripped off of all religious and spiritual 
aspects. As a result, all that remains of the exercise is the 
part that – as proved by research – brings various benefits. 
Among other effects, mindfulness causes the areas of the 
brain responsible for higher functions to grow; with this 
in mind, comparing meditation to a workout is suddenly 
starting to make sense.

Meditation, with or without the spiritual elements, increases 
the secretion of dopamine in the striatum, a centre respon-
sible for the reward, learning, and motor functions of the 
brain. This study result fully confirms my own experiences: 
I’ve found that spending 10 to 15 minutes relaxing and 
concentrating on my breathing – or on a piece of music, 
for example – makes it radically easier to start studying 
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or doing the dishes. However, this exercise isn’t as simple 
as it sounds, so I warmly recommend you to find out more 
about it. Here’s a great link:
 
https://www.samharris.org/blog/item/how-to-meditate

The second tool for boosting momentary motivation is 
physical exercise. For me, jogging is the best option. The 
feeling I get from a good jog strongly resembles my state 
of mind after successful meditation: it’s easier to begin 

things and focus on them.

The scientific evidence for a direct link between exercise 
and motivation isn’t extremely strong, however. Both run-
ning and meditation have been proven to lift the mood 
in a similar fashion, with the help of stress response hor-
mones (Harte et al., 1995). Exercise probably increases 
dopamine levels momentarily as well. A direct connection 
between exercise and an increase in dopamine levels has 
been found in mice, but so far no significant changes have 

MEDITATION

Enhances dopamine secretion in 
the striatum of the brain 

(Kjaer et al., 2002).

GOAL SETTING

Setting and achieving goals – 
even small ones – stimulates the 

dopamine system 

(Willis, 2012).

BREAKING A SWEAT

Probably raises dopamine levels 
momentarily. The effect may be 

indirect and connected to an increase 
in the number of brain cell receptors 
(Ratey, 2008). A direct increase has 

been found in mice but not in humans 
(Wang et al., 2000).

THE BASICS

In the long run, the best 
productivity and motivation 

techniques are sufficient sleep, a 
healthy diet, and exercise 

(Bailey, 2014).

Sources of motivation boosts

https://www.samharris.org/blog/item/how-to-meditate
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been detected in humans under study conditions (Wang 
et al., 2000). 

Nevertheless, my hypothesis is that running improves moti-
vation because it’s a form of meditation. When running 
feels smooth and you’re fully focused on it, the flow-like 
feeling you enter is, in my opinion, entirely comparable 
with a state of deep meditation. Those of you who have 
experienced the so-called runner’s high, induced by the 
release of endorphins, might agree with me.

The third tool is setting goals, big ones that take years to 
accomplish, but also small ones for daily tasks. Dopamine 
motivates us to reach for goals that offer rewards – from 
physical ones to the sheer feeling of success. If we want 
to maintain and boost this cycle of motivation and accom-
plishment, we need to be able to proceed with small steps 
that gradually become harder. This is what makes the 
method so applicable: if you’re experiencing difficulty in 
beginning a task, a good solution is to break up the task 
into smaller subtasks and focus on one of them.

One way of exploiting this effect is the so-called Pomodoro 
Technique: use a timer to break down your work into 
25-minute or so intervals separated by 3–5-minute breaks. 
Getting through one interval is a small reward in itself 
and sets the snowball rolling; with time, the ball will roll 
forward on its own.

The final tool isn’t really a new one but a return to basics. 
Sacrificing sleep, a healthy diet, or exercise also means 
sacrificing your motivation as your general well-being 
declines and your energy levels drop.



61

How Motivation Works Hacking your intrinsic motivation

4.3 Hacking your intrinsic motivation

Let’s assume that you feel rested, energetic, and focused. 
Instead of being distracted by unnecessary temptations, 
you’re ready to do something useful. To put it another way, 
you possess momentary motivation. What you actually end 
up doing, however, is largely determined by your intrinsic 
motivation. In this context, intrinsic motivation doesn’t refer 
to a fleeting feeling but rather to a guiding idea behind 
your actions. Just like people, also businesses set high-
flown missions and visions because their founders and 
executives want to communicate the intrinsic motivation of 
the business to anyone who’s willing to listen. In an ideal 
situation, this motivation also guides their daily operations.

To give a couple of examples, Nokia’s current vision is 
this: ‘We’re an innovation leader in the technologies that 
connect people and things.’

The electric car company Tesla states their mission as fol-
lows: ‘To accelerate the advent of sustainable transport by 
bringing compelling mass market electric cars to market 
as soon as possible.’

One of the components of my personal intrinsic motiva-
tion, one of my missions, can be written down this way: 
‘To learn everything possible about the human mind and 
its function, and to bring out the potential in other people 
by sharing with them what I’ve learnt.’

If you find helping others important, you might donate 
money to charity at those moments when you’re full of 
motivation. If you have a clear long-term career plan, you 
might use those moments for some additional independent 
studying even if it sounds like a crazy way of spending 
your free time. On my part, I can tell you that even difficult 
tasks are easy and enjoyable if they happen to stand in 
the spotlight of your intrinsic motivation. For me, studying 
the basics of chemistry is difficult beyond comparison as 
I’m not enthusiastic about it in the least. By contrast, the 
time I’ve spent writing this book has been happy and won-
derful, for the thought of offering my fellow humans some 
help in the form of a non-fiction book is entirely in line with 
my mission.
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Of the three motivation types, intrinsic motivation is the 
hardest to take direct advantage of; shifting your inner-
most intentions is rather difficult. Objects of enthusiasm 
and interest develop somewhere so deep inside us that I 
ran out of time trying to study the topic. I’ll get back to it 
at some point, though. Nevertheless, instead of trying to 
alter your intrinsic motivation, you’ll gain a greater benefit 
by setting extrinsic matters – such as course choices and 
hobbies – in line with your actual intrinsic motivation. You 
might have to dedicate some time solely for searching 
for and making sense of your intrinsic motivation, but it’s 
really worth it. Many dry and seemingly useless moments 
of studying may become incredibly interesting at one fell 
swoop if you realise how the topic is connected with one 
of your long-term goals.
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4.4 Hacking Your Extrinsic Motivation

While not always the most comfortable alternative, the 
effectiveness of extrinsic motivation is convincing. Things 
get done if they must get done; in a way, necessity is only 
an effective method of increasing dopamine production in 
the brain. But how can you harness extrinsic motivation for 
your personal use? By turning your intrinsic motivation into 
extrinsic motivation.

To explain, instead of writing this book in seclusion, with-
out telling anyone, I revealed my intentions to a certain 
circle of people only three days after the idea first crossed 
my mind. The encouragement I received from this web 
of supporters made it much easier to begin writing the 
book. Through the whole process, I kept them updated on 
my progress. I also stuck to my promise to regularly send 
them raw versions for commenting. This way, my intrinsic 
motivation turned into extrinsic motivation that I could no 
longer affect without facing social embarrassment.

Naturally, you cannot make decisions like this unless you 
want to make them. It’s therefore important to identify 

those periods when your own momentary motivation is at 
its peak, and to set extrinsic sanctions far into the future to 
make sure that a decrease in your motivation won’t sabo-
tage your long-term goals.
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SUMMARY OF MOTIVATION

• Motivation can be divided into three types: intrinsic, extrinsic, and momentary.

• You can affect your momentary motivation, the will to do certain things right this moment, by understanding 
the neurology of motivation. Meditation, working up a sweat, and setting goals – explicit to-do-lists are good 
for this – will help you pick up pace on getting things done. A healthy lifestyle increases the probability of 
staying motivated.

• Intrinsic motivation is a congealed, not easily convertible set of interests and values that are important to 
you. Intrinsic motivation prompts you to do constructive things in your free time. If your studies happen to 
match your intrinsic motivation, studying automatically becomes more meaningful. You should therefore find 
out which things in your studies take you closer to your long-term goals and get excited about them.

• You can take advantage of extrinsic motivation by making yourself responsible to other people. The best 
moment to do this is when you feel extra motivated momentarily. In an optimal situation, the extrinsic moti-
vators are in line with your intrinsic motivation. In other words: force yourself to pursue things that are worth 
achieving.
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Lecturing is that mysterious process by means of  which the 

contents of  the note-book of  the professor are transferred 

through the instrument of  the fountain pen to the note-

book of  the student without passing through the mind of  

either.

Edwin E. Slosson, founder of the Society for Science & 
the Public, populariser of science

Lecturing, right after storytelling, is probably the oldest 
method of transferring information systematically to a 
large number of learners. Even though a method doesn’t 
necessarily worsen with age, passive lecturing in its tradi-
tional form does not fare in comparison to the advances 
in technology and psychology. Personally, I think the idea 
of conventional lectures is wildly ineffective because the 
lectures haven’t been planned with attention to the way 
memory works. Most of the material calls out in the stu-
dents’ working memory for a little while like a wooden 
cuckoo in a Swiss clock at one o’clock sharp, but due 
to the one-way information transfer, this problem is not 
exposed at any point. A strong social norm or the fear of a 

5. Maximising the Benefit of Lectures
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penalty causes students to attend lectures even when they 
know they’ll be spending half of the time twiddling with 
their phones.

To some extent, this is because students feel that they learn 
just by going to lectures. The fact that a topic feels famil-
iar and is easy to recall right after a lecture creates an 
impression of deep understanding, just as with cramming 
– a momentary reward is sufficient for creating an illu -
sion of learning. Despite my rather cynical tone, I’m not 
denying that students learn a lot at lectures; of course we 
do. However, both my personal experiences and scientific 
research indicate that as a way of learning, passive lectur-
ing is inferior to other study methods.

First, let’s take a look at a poll I carried out among stu-
dents in Tampere, revealing their opinions on lectures. The 
answers to the question ‘What do you think of lectures?’ 
fell quite distinctly into three categories.

An answer fell either into the positive or the negative view 
category when the respondent thought that the meaningful-
ness of a lecture doesn’t particularly depend on anything, 
as in these examples:

• ‘The best teaching method in my opinion. I learn 
best at lectures.’

• ‘Very good. Personally, I learn by hearing and tak-
ing notes.’

• ‘Boring. I can’t stay still, or concentrate.’
• ‘Feels like f***ing secondary school.’

The rest of the answers stress the significance of the lec-
turer – and that’s the way the cookie crumbles, of course. 
Without a lecturer there’s no lecture, and the lecturer deter-
mines how the lecture turns out. However, knowing what 
we know of learning so far, and since the meaningfulness 
of lectures is strongly dependent on the people planning 
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them, why should we still take lectures for granted?

If all a lecturer will do is read her bullet points aloud, 
which means passively exposing students to new informa-
tion, your time is probably spent better elsewhere. You will 
learn faster and in a more meaningful way from a book, 
a video, or a friend, when you remember to use the ways 
of learning that are natural to your brain. On the other 
hand, if the lecturer is good and inspiring, or if lectures 
are the most important thing that gets you to study in the 
first place, going to lectures is obviously worthwhile.

The most crucial point is to understand the reasons for 
having to make choices between lectures and independent 
studying. If you aim for maximal learning, the number of 
hours spent at lectures may not be the best indicator of 
your progress.

Instead of intimidating you into avoiding lectures, the most 
important function of this chapter is to offer you advice for 
those occasions when you’ve already ended up in the lec-
ture hall – whether voluntarily or because you simply have 
to attend. At a lecture, a student is probably attacked by 
at least three nasty trolls:

• Weakening concentration;
• Lack of participation; and
• Poor note-taking techniques.

Let’s see how you can fight these trolls.
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5.1 Concentration

Speaking for over 30 minutes is a constant struggle to 
keep the audience’s concentration from waning. Inspiring 
lecturers and brilliant performers can make the experience 
much more meaningful, but even they won’t succeed in 
it endlessly. The concentration of a human being is sup-
posed to wane as it’s natural for us.

In a study carried out by Burns (1985), participants were 
tested after a 20-minute lecture to see what they could 
recall from the lecture.

(a) Most of the recalled items were presented during the 
first 5 minutes of the lecture; during the next 10 minutes, 
the portion of recalled ideas declined to a lower level; the 
least ideas were recalled from the last 5 minutes; and
(b) The students’ learning ability didn’t necessarily dimin-
ish at all, even when facts were presented at a quickened 
pace in less than 20 minutes.

You’ve probably noticed this waning effect yourself. As 
for me, I cannot say I’ve stayed focused through a whole 

lecture even once. Based on Burns’ study, it would sort of 
make more sense to squeeze a lot of content into one pile 
that is dealt with in less-than-20-minute spurts. After all, it’s 
hardly a coincidence that the length of TED Talks is limited 
to around 15 minutes.

Furthermore, some studies suggest that on average, peo-
ple’s ability to concentrate has significantly weakened 
during the past ten years, partly due to smartphones and 
other portable gadgets. I agree with this to an extent. 
I don’t think mobiles are destroying people’s ability to 
concentrate, but they really do help our subconscious find 
shorter routes to momentary pleasure when we’re bored.

Every time you brainlessly twiddle with your phone at a 
lecture, you strengthen the habit you’ve got into – in other 
words, the automation of your mind. After the first 5 to 
20 minutes, your natural concentration begins to decline 
and your mind starts looking for something more exciting 
to do. And that’s why you open a clickbait article on your 
mobile, giving your brain something ‘interesting’ to read.
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Every time you move your attention away from the lecture, 
you get a reward and the habit grows stronger.

At your next lecture, try to observe your thoughts. Right at 
the start, decide to focus on the entire lecture. Make it your 
own choice and stick to it. You’re a rational human being, 
capable of making your own choices, aren’t you? When at 
some point the thought of browsing your mobile or laptop 
arises, take a minute to reflect on whether you’re acting 
consciously – or is it unconscious, automatic? During the 
lecture, you may forget your decision or change the way 
you feel about it. As your subconscious starts to get bored, 
it’ll begin to feed you feelings that make concentrating 
more difficult. Eventually, you’ll need to carry on with sheer 
will power, which rarely works. When that fails, you’ll start 
acting against your own conscious decision – or that’s 
what always happens to me, at least. The duality of the 
mind is a curious thing.

The first troll, weakening concentration, can be fought by 
taking intentional breaks from following the lecture. You 
can use the Pomodoro technique, for example: 20 minutes 
of active engagement followed by 5 minutes of smartphone 

twiddling. It may feel silly, but the portion of active listen-
ing might well be higher than in a situation where you let 
your subconscious pick the target of concentration. 

Are you more interested in the lecture or

Generic social media

100
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5.2 Participation

When discussing lecturing in the previous chapter, we 
assumed that all a student does at a lecture is watch and 
listen to the teaching. Let’s see what happens if the sit-
uation is upgraded with student participation, such as 
discussion:

A meta -analys i s  of  225 s tudies,  conducted by 
Freeman et al. (2014), compared the learning and 
exam results of students who had received either 
passive lecturing or lecturing that included active 
student participation. The analysis revealed that: 

(a) On average, active student participation improves 
exam results by 6%
(b) Students who receive passive lecturing are 50% more 
likely to fail an exam

What’s changed compared to a passive lecture? When 
you’re asked things during a lecture, what you’ll first feel is 
the social pressure: ‘Oh, why me?’ Having recovered from 
that, your brain starts its work, searching your short-term 

memory for something that might be the right answer. The 
brain doesn’t store speech word for word, so unfortunately, 
you cannot repeat the lecturer’s words like a tape recorder; 
instead, you need to formulate the answer of individual 
nuggets of information. And since you want your answer 
to be a somewhat sensible one, the nuggets need to make 
up a sensible framework. In other words, you’re learning.

The situation has a lot in common with the testing effect: 
this skill of finding and structuring relevant information is 
required of you in exams as well. That’s why students who 
have actively participated at lectures are more successful 
– as confirmed by research. And think about this: at mass 
lectures, not everybody is asked a question, so the few 
unlucky (or annoyingly overenthusiastic) ones are actually 
the only ones who definitely get a share of the benefit 
analysed by Freeman and Co. As for the others, this isn’t 
quite certain – getting the advantage requires, at the very 
least, participation at the mental level. In psychology, this 
phenomenon is called generative learning (Metcalfe & 
Kornell, 2007). Given these points, think of answers to 
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questions even when they’re not posed at you – that way 
you get the most out of an active lecturer.

5.3 Note-taking techniques

Following the spread of laptop computers, taking notes 
has become exponentially easier and more efficient. We 
no longer need wrists of steel to transcribe a lecturer’s 
speech, so the information is more easily transferred to our 
memory. Or is it?

What is it that you actually do when taking notes? If you 
copy items from slides or transcribe the lecturer’s speech 
into text, you’re not activating the learning mechanisms of 
your brain or strengthening a necessary skill. In an exam, 
you won’t be asked to copy things from slide onto paper, 
and the invigilator won’t be giving a two-hour monologue 
that you have to write down; instead, you’ll be asked to 
dig up things from your memory.

Muel ler  & Oppenheimer 
(2014) examined note-taking techniques by splitting stu-
dents into two groups. One group was told to take notes 
the old-fashioned way using pen and paper, while the 
other used laptops for the note-taking. The result: Both 
groups evenly recalled individual and superficial informa-
tion units, such as definitions of words. However, the pen 
and paper group fared considerably better in assignments 
requiring comprehension and application.

As I hinted earlier, research suggests that laptops are the 
Devil’s henchmen. From a statistical viewpoint, students 
who twiddle with their devices at lectures for entertainment 
have a poorer study performance, and the screen of the 
average student’s laptop is filled with this sort of bonus 
entertainment for a striking 42% of the lecture (Kraushaar 
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& Novak, 2010). The momentary pleasure you get from 
browsing social media doesn’t take you very far, either: 
laptop students are significantly less content with their 
studies than students who trust in longhand (Wurst et al., 
2008).

All hope is not lost, however. In their study, Mueller and 
Oppenheimer examined the results beneath the surface 
and tackled the reason behind the phenomenon. The 
laptop group performed worse because computers make 
note-taking too easy. The old-fashioned way is more effec-
tive due to its slowness: it forces students to prioritise and 
process what they hear and see in real time. They need to 
figure out the simplest way of summarising the information 
while keeping up with the lecturer. Note-taking incorpo-
rates a process that directly supports learning, but it’s not 
the act of writing in itself; instead, it’s the analysis of infor-
mation inside your head.

A laptop can support learning just as well as pen and 
paper, but when using a laptop, you need to (a) con-
sciously resist just copying information to your notes, and 
(b) consciously resist the temptations of the internet that 
might reset the total benefit. In note-taking, your options 
are a cognitively simple but limited method, or a cogni-
tively tiring but versatile method. The choice is yours.  

What kind of notes are the best, then? In a related study 
conducted by King (1992), study techniques were divided 
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roughly into three categories: preparing written or oral 
summaries, testing, and note-taking. In this context, sum-
marising means putting together the most important ideas 
of a lecture, as if you were trying to explain the contents 
to a friend. Testing as a study style we’re already familiar 
with. Note-taking refers to any kind of list-writing.

The study ranked the techniques in order of short-term 
effectiveness as follows:

1. Summarising

2. Testing

3. Note-taking

In the long term, the order changed slightly: 

1. Testing

2. Summarising

3. Note-taking

These results are quite nicely in line with the previous chap-
ters of this book – which I, for one, am happy about. But 
what does this mean in practice? One likely implication is 
that when taking notes at a lecture, you should make them 

optimal for testing yourself later. For instance, try taking 
notes solely in the form of questions and using them to test 
yourself the following day.

Before finishing the chapter, I must say a few words 
about highlighting. Neon coloured highlighter markers 
are many students’ favourite devices because using them 
makes notes appear interesting and easier to stick in your 
mind. Unfortunately, once again research disagrees with 
this. Highlighting and underlining seem to be some of the 
weakest study techniques (Dunlosky et al. 2013): from a 
learning viewpoint, there is little difference between high-
lighting parts of a passage and simply reading through 
it. It’s a useful method if you want to revise the key points 
of a text or to find answers to specific questions quickly, 
but sadly often, highlighting doesn’t seem to help students 
give up conventional rereading. Even if you highlight a 
passage, you’ll probably also read the text that comes 
before and after it.
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Highlighters: think about why you’re doing what you’re 
doing. If adding some colour to the text is so much fun 
that it motivates you to read, keep going. If it’s a tool for 
checking answers more quickly, keep going. However, if 
you highlight text in the hope of making it stick in your 
mind better, it’s time for a change of technique.
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In theory, there is no difference between theory and prac-

tice. But, in practice, there is.

Jan L. A. van de Snepscheut, computer scientist

By now, we understand ourselves vastly better already. 
Our former understanding of learning was close to the 
idea of throwing things into a dark warehouse, but now 
we already know
• how we should throw the things into the warehouse 

(mnemonics);
• how we should schedule checking the warehouse 

for thieves (spacing);
• what effective checking is like (testing);
• how we should act when a salesperson is trying to 

sell us things (lectures);
• what sort of things we should throw in to build big-

ger, fancier things (learning frameworks); and
• how to make sure we’ll have the will to take regular 

care of the warehouse in the first place (motivation).

6. Practical Tips 
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Nevertheless, as we learnt while reading about the light 
bulb incident at the MIT, it’s silly to bet on your success 
if you’re hinging on theoretical knowledge. As an author 
and busy student, I’m obviously shooting myself in the foot 
here; telling the afore-mentioned story forced me to be 
a better teacher myself and to write a chapter on taking 
the science to a practical level – but these things happen. 
Next, we’ll look at snapshots of a successful academic 
period, based on my own study routine and the optimal 
setting as determined by research.

This story will illustrate one way of incorporating science 
into everyday studying, but of course, it’s not the only one. 
Don’t think I’m trying to display myself as an Übermensch, 
either – there’s no way I could keep up the described 
routine day after day. They’re optimal days, the routine 
that I strive for. Making changes is really all about small 
changes piling up and forming big positive turns over 
time. As for the outline of this chapter, the story segments 
alternate with metacognitive explanations as to why the 
described actions are sensible.

The first week of the study period: Monday

I wake up at 6 a.m. sharp. Normally I wouldn’t even con-
sider getting up this early, but my friend and I have agreed 
to go for a jog at 6.30. We’re both irritated and tired, 
but we’re also familiar with that fantastic feeling you get 
having completed your daily exercise by eight o’clock in 
the morning.

Regular exercise is one of the factors that maintain a pos-
itive mood and increase the production of dopamine in 
the brain. As a result, I’m more likely to stay motivated 
during the day, whether to study or to aim for some other 
personal goal.

I have breakfast – a nutritious breakfast, following the 
national dietary recommendations.
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My breakfast isn’t always optimal, but it should be healthy 
and – in an ideal situation – taste good. If you’re looking 
for the optimal diet for fostering you memory, I’m pretty 
sure every search result on Google provides you with dif-
ferent suggestions. The sources I examined for this book 
mainly mention ‘healthy’ food. Expect to find more precise 
culinary tips in my upcoming recipe book – if I write one 
someday.

After the jog, I take a shower. I feel good, I’m awake. I 
still have 15 minutes for meditation before leaving home.

In my personal experience, meditation is the strongest 
method of boosting motivation both in the short and the 
slightly longer term. In a way, its effect lasts until later in 
the day – that’s why I aim to meditate in the morning.

I arrive at the university. I feel slightly anxious about my 
courses as there seem to be so many of them. The first 
thing I do, therefore, is go to the computer room to check 
the requirements of each course: do they include group 
work, compulsory lectures, or laboratory exercises?

According to research, exam-related anxiety – or anxiety 
caused by having a lot to do in general – boils down to 
having too many options: when the brain is unable to iden-
tify one clear primary starting point, it begins to stress over 
trying to keep all your responsibilities together as one unit. 
At worst, anxiety can be caused by a single assignment 
with vague directions – for example, ‘write an assignment’. 
For this reason, the first sensible step is to list, prioritise, 
and schedule upcoming assignments, breaking them up 
into parts that are small enough to handle. Explicit and 
sufficiently easy daily goals feed your motivation as well.

I also have time to start mapping the frameworks for a 
couple of courses: I find old sets of lecture slides, which I 
scan through very quickly to gather the main headings for 
my notes (in OneNote, for instance). Immediately after, I 
test my memory: am I able to give a general description of 
the course themes at a heading level, and to explain how 
the themes are related?

By doing this, I’m trying to avoid situations where the 
details of a course topic are completely unconnected to 
my former knowledge. I start building the competence 
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frameworks related to the courses at an early stage.

During the day, I attend the opening lectures of a few 
courses in order to write down the deadlines, form the 
necessary groups, and so on. I include all the major 
assignments on my to-do-list, and split the assignments 
into distinct parts later.

I start each lecture with the premise that I won’t recall any 
of it afterwards. That’s why I take notes for myself as if 
I was taking them for someone who’s never been at the 
lecture at all. I write down deadlines, assignment descrip-
tions, and dates when I think our group should start setting 
up meetings for groupwork. I make the personal choice of 
studying the rest of the contents as independently as pos-
sible – that way I’ll be able to control my concentration 
better.

The second week of the study period: 
Monday

Today I’m going to study the contents of a course that 
deals with the sales and purchases of an industrial com-
pany. Out of habit, I weigh up my options: I can grab the 
assigned book or lecture slides and slog through them 
from start to finish, or I can look up old exam questions 
and study the answers to them. Instead of these options, 
however, I decide to combine immersion that pays off in 
the long run with optimal time management: I hunt out old 
exam questions and insert them into the framework list I 
compiled earlier. While figuring out the answers, I also 
read a rather large portion of information broadly con-
nected to the answers.

By doing this, I save some time as I don’t read the whole 
material from cover to cover. I also stay more motivated by 
focusing on the material I’ve deemed important by looking 
at the exam questions because I know that my work will 
probably take me towards a better grade. Reading the 
information connected to the answers expands the amount 
of information on my framework list, and I probably end 
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up understanding and remembering something useful for 
a long time, rather than memorising individual answers.

Next, I find myself in a situation where I need to learn the 
following four-point list of the benefits that distributors can 
offer factories:

• Logistics;
• Storage;
• Sales; and
• Marketing.

With the throwing method – that is, through rote repeti-
tion – I might just manage to keep the list in my working 
memory for some minutes, but transferring the list into my 
long-term memory is a whole another thing. Instead of 
relying on repetition, I try to convert it into an easily mem-
orable form by creating a story around it:

A Volkswagen car – highly beneficial to the car industry 
– takes off from the yard of the car factory and heads 
towards the distributor, a car store. Inside the car there are 
four persons, each representing one of the benefits I intend 
to learn. The driver naturally represents logistics. The per-
son sitting on the passenger seat is holding a cardboard 
box on their lap, and the box, which needs to be trans-
ported to the distributor, represents storage. There are also 
two guys sitting in the boot, planning some kind of new 
market research for the factory’s cars. These two represent 
sales ja marketing.

The first sentence of the story functions as a trigger: if the 
words distributor, factory, or benefit are mentioned in an 
exam question, the phrasing will trigger the story in my 
mind almost automatically. I try to find a balance between 
the memorability and intuitiveness of a story by making it 
weird enough, but also by using things that spring to mind 
intuitively. I immediately associate distributors with the car 
business, so I make use of this quirk of my brain and craft 
my story specifically around the car business.

At the end of the study session, I test myself a couple 
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of times until I can remember all the stories I’ve created 
and other mnemonics from start to finish. The only written 
traces I’m left with are basically the exam questions and 
the related keywords in my notes – the keywords that trig-
ger the mnemonics.

I expand the same page of notes at later study sessions. 
Instead of scheduling separate revision sessions, I revise 
all of my notes when adding something to them.

With the testing and spacing effects at work, recalling pre-
viously revised stories becomes faster and faster. Thanks to 
this, my revision sessions won’t become unbearably long 
over time.

The third week of the study period: Monday

I wake up at 6 a.m. sharp. My friend is travelling, so he 
can’t come to the gym with me. Despite that, getting up 
isn’t painful – I’ve slowly made it into a habit that doesn’t 
demand external motivation to function. I’ve noticed that 
if I wake up early, the day will usually be more success-
ful than if I don’t. Waking up early feels pointless unless 
I exercise right after it, and the exercise in turn quickly 
makes me feel awake – which makes it easier to leave for 
the university. Meditation has become a good habit for 
me as well.

It’s good to actively track your feelings and ‘successes’. I 
still don’t think waking up early is nice, but since my journal 
entries reveal how much it normally improves my day, I’ve 
begun to associate it with the feeling of success. If I didn’t 
track and compare my feelings, this motivation-boosting 
reward could escape my attention completely.

Today’s programme consists of a compulsory lecture and 
an independent study session – on mathematics. As for the 
lecture, I try out something I’ve never done before: I try to 
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test myself on it. The lecture slides have been handed out 
in advance, so I’ve constructed a story out of the headings. 
While the lecturer rattles on, I quietly test myself every time 
the slide changes: ‘What comes after this and why? How 
are these things related? What’s on the next slide again?’ 
I only take a few notes – by hand.

If I don’t familiarise myself with the lecture content before-
hand, I start the lecture with my usual premise: simply 
exposing myself to the slides won’t leave any memory 
traces on me. By turning the situation around, however, I’m 
able to make use of the testing effect, and perhaps make 
the lecture slightly more inspiring – for myself at least. If 
I notice that this technique doesn’t save time or enhance 
learning after all, I won’t use it again. Nevertheless, I’ll 
be happy for having measured my learning capability in 
a new way.

As I take notes by hand, I’m slowing down my note-taking 
on purpose. This way I need to worry less about acciden-
tally copying the things I hear and see at the lecture. I 
get a greater learning benefit when I force myself to pro -
cess the information even a little before condensing it into 

notes.

After the lecture, I look at the topics of the mathematics 
course and decide to practice something completely new 
to me: differentiation. (For the sake of simplicity, I’m pick-
ing a topic that should be familiar to most readers.) I aim 
to develop my ability to apply theory into practice by pur-
suing a constructivist approach: I’ll find out what sort of 
components make up the idea of differentiation, and how 
the practical rules of calculation match the theory. I start at 
a place where I can connect differentiation with an exist-
ing knowledge framework. Since I’m a whizz at physics, I 
link the concept of differentiation with physics.

Information nugget 1: In the world of physics, the deriv-
ative represents the rate of change. The rate of change 
of position is speed; therefore, speed is the derivative of 
position. The rate of change of speed is acceleration; 
therefore, acceleration is the derivative of speed.

Information nugget 2: A derivative is always a simpler 
curve than its ‘master’. Let’s assume that speed increases 
at a steady pace. Thus, in a graphic presentation, speed 
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is a linear curve rising at a certain angle. The derivative 
of speed is a simpler curve: the acceleration of steadily 
increasing speed with respect to time is a horizontal curve. 
In turn, if acceleration increases at a steady pace, it can 
be illustrated as a straight line rising at a certain angle. In 
such a case, however, speed – the ‘master curve’ of accel-
eration – is rising exponentially.

Information nugget 3: The derivative formula turns a cubic 
function into a quadratic function, a quadratic function 
into a linear function, et cetera. This nugget is thus linked 
with nugget 2 – with a simpler mathematical formula, the 
curve is also simpler.

Information nugget  4: You can compute the derivative at 
any point on the ‘master curve’ by drawing a tangent line. 
Here, the tangent directly represents the ratio of change. 
If you turn the tangent into a mathematical function, you’ll 
notice it’s always simpler than the function of the master 
curve.

I proceed in the same manner until I run into something 
I cannot understand. When this happens, I go and ask 

a friend or a lecturer up front for clarification. I’m aware 
that the easiest way would be to drop the topic and do 
something nicer right now, but I also know that dropping 
the topic would only lead to solitary grind later on. Asking 
the teacher evokes some social embarrassment, but it’s 
worth it.

As an industrial engineering student, I occasionally find it 
hard to stay motivated when studying the high-level math-
ematics that is part of my degree. In spite of this, I do 
understand on the metacognitive level that I can observe 
the lack of motivation as if it was something separate from 
me – and that by acknowledging it, I can affect it. When it 
comes to difficult courses, such as the mathematics course 
at hand, I decide to invest in group work. If I don’t get 
positive feelings out of the study topic, at least I’ll feel 
good after pondering over it with a group of friends, and 
in the end I’ll learn more than if I had attempted to fight 
the dullness alone.
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The fourth week of the period: Wednesday

The exam week is coming up. To prepare myself, I re-map 
the frameworks for my courses: I do my best to explain 
the content of each course to a friend (real or imaginary), 
checking things only after failed attempts to recall them. I 
compile a clear list of all the essential course contents and 
then split them into smaller components. Although the list 
is quite long, it sets my mind at ease as I can see the scope 
of the contents clearly. A huge mishmash of lectures, mate-
rials, slides, and details has now become one controllable 
unit, which theoretically will bring me a good grade and a 
genuine understanding of the course topics. By exam time, 
I hope to be able to divide the essential course contents 
into those that I have a deep understanding of and those 
that I understand only superficially. 

Having condensed the course contents into an exact num-
ber of components, I’ll eventually be able to walk into 
the exam room full of confidence. I’m not stressed out in 
the slightest. Even though I know I won’t have the time or 
energy to study everything perfectly, I know I’ll achieve my 
own goal. 

Listing and dividing things is one way of using practi-
cal metacognition. You can free a huge amount of brain 
capacity by condensing exam materials into bullet points: 
‘after learning these, I’ll have covered everything and am 
allowed to relax’.
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Exam week

I revise for exams by myself or in group work rooms with 
my friends. When working in a group, we focus on the 
things we’ve studied the least; even though it’s fun to toss 
about things you remember well, it won’t help you any-
more. With only a few hours remaining until the exam, I 
primarily rely on self-testing and mnemonics. If I notice one 
more list or formula I haven’t had the time to learn, I’ll try 
to come up with a story that helps me recall the content 
behind the list or formula – at least on a superficial level.

After the exam, if I’m feeling particularly energetic, I edit 
the framework list I’ve compiled on my laptop and make 
it easy to recall at a glance. This way I can return to these 
notes later and have a quick revision of the core contents 
of the course. At the same time, I’m preventing a situation 
where the contents of past courses fall into oblivion to 
make way for new ones.

Finally, I’ve successfully completed the period. Enjoying 
the great feeling, I give myself a metacognitive high five.
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LANGUAGE LEARNING: 
WHAT IF YOU JUST STARTED TALKING?
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My most useful trick for learning languages? I aim to make 

200 mistakes a day.

Benny Lewis, speaker of more than 10 languages, author 
of ’Fluent in 3 Months’

Every Finn studies foreign languages in school. Everyone’s 
feelings and memories related to this are often rather sim-
ilar, for language teaching in classrooms very often – at 
least in Finland – follows the same pattern: vocabulary 
tests, crossword puzzles, grammar; the written assignments 
carried out in dead silence; the occasional questions from 
the teacher and raising your hand to get a chance to 
answer; videos featuring Roman Schatz, the German-born 
Finnish journalist and author (if you happen to choose 
German). When all of your experiences of language learn-
ing are based on this traditional system, those experiences 
turn into fixed ideas: learning languages is slow and dif-
ficult, and those who actually want to learn to speak a 
foreign language need to move to a foreign country after 
graduating.

7. Language Learning: What If You Just Started Talking? 
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I also used to think that way. However, while studying 
Russian in spring 2015, I stumbled upon the free online 
service Memrise, which offered a totally different approach 
to learning the vocabulary of foreign languages. Back 
then, as I was yet to have any idea of the psychology of 
learning, the effectiveness of this service caused my mind 
to explode. Seven out of ten times, learning a word once 
was enough to keep it in my long-term memory. The web-
site displayed new words in the desired language as if 
they were items on a conveyor belt, also providing their 
meanings in English. At certain intervals, the site tested 
my learning by showing a word in one language only. 
The genius of the service was crystallised in that for every 
word, I was asked to create a visual association with an 
image that either I or other users had thought of.

Here’s an excellent example of a mental image used to 
learn a French verb:

Tilt your Cher pen

Pencher (French) = Tilt (Eng.)

Having found the fitting images, I had no trouble recall-
ing the foreign-language words – even after a lot of time 
had passed since the study session – because the words 
automatically triggered the chain of association that I had 
created. In comparison with conventional cramming, this 
way of studying was so nice and easy that I decided to 
start studying a new language that same night. That’s 
when the thought struck me: since there is a method for 
vocabulary learning that is so much better than the ones 
I used to know, is there a better way of language learn-
ing in general? Is it possible to find an optimal middle 
ground between classroom learning and moving to a for-
eign country?
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Almost that very minute, I decided to discover the truth 
myself. I decided to do something big. I decided to push 
my abilities to their limits and find out what’s possible and 
what’s not. I picked a language that was completely new 
to me but – so I thought – relatively easy: French. Then, 
to make sure that I’ll (a) do something big, and (b) do 
something big, I promised on Facebook that in exactly 
five weeks, I shall deliver a public speech – the first 10 
minutes of which would be solely in French. Before long, 
there were more than 100 people signed up for the event, 
among them native French speakers…
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7.1 A new language in five weeks: the components of optimal language study

The countdown had begun, and I started getting nervous. 
The five-week deadline forced me to act as efficiently as 
possible. Every single hour that I dedicated to studying 
had to bring me benefit – and therein lay the beauty of 
the whole mad idea. Since asking someone to just ‘learn 
a language’ is completely absurd, the first thing I needed 
was a concrete starting point.

I started listing things I had to learn for the project to 
succeed. They later became the backbone of the whole 
project: the ability to pronounce words correctly, a suf-
ficient vocabulary, a sufficient amount of grammar, and 
the skill to communicate with a native French speaker. 
But how wide is a sufficient vocabulary, and how do I 
know whether my pronunciation is correct enough? How 
much grammar do I need? And how can I make sure that 
I really am able to communicate with a French speaker? 
As I began studying these questions, I found out they have 
surprisingly unambiguous answers.
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Correct pronunciation

In French, as in other languages, there’s a limited amount 
of speech sounds that need to be mastered. I found a 
3.5-hour YouTube video that covers all the speech sounds 
found in French in a very detailed manner, showing the 
connections between the spelling and the pronunciation 
of words. Following my efficiency principle, I decided to 
start with that – after all, I need those speech sounds every 
single time I try to utter even a word of French. As I studied 
the pronunciation rules as a large package in a short time, 
they naturally didn’t really stick; however, every word I 
learnt after that reinforced something I had studied earlier. 
As a result, I kept noticing and assimilating the regularities 
of French pronunciation almost automatically.

Sufficient vocabulary

According to the Oxford English Dictionary, there are 
171,476 words in current use in the English language.

A vocabulary of the 3,000 most common words provides 
coverage for around 95% of common texts. In theory, by 
knowing 1.75% of the words, you’ll be able to understand 
95% of what you read (Gendreau, 2016).

The latter claim is a simplification of reality, but its mes-
sage remains precisely true. Depending on your sources, 
the sufficient size of everyday vocabulary in different lan-
guages is somewhere between 2,000 and 3,000 words. 
It’s perfectly possible to master such a number of words. 
But which words should you learn, exactly?

According to corpus data (www.wordfrequency.info), on a 
list of the most frequently used words in English, first is at 
rank 86 whereas sixth is at rank 3,560. White is at 302, 
while purple is at 3,931.

We tend to learn words in groups: colours, occupations, 
pieces of furniture, and so on. This seems effective and 
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sensible, for humans are skilled in finding similarities and 
categorising things. In terms of language learning, how-
ever, it’s absolute nonsense. The first word in the furniture 
category that you’ll need while studying a new language 
is probably the equivalent of table. When, after fumbling 
for words for a while, you manage to tell a new acquaint-
ance that there’s a cup of tea for them on the table, how 
likely is it that you’ll also need words like armchair, show-
case, or wardrobe in the same situation? When you need 
to use the word police for the first time, are you likely to 
need the words painter or carpenter? As my intention for 
the speech was not to astonish my audience with various 
lists, the most sensible way to proceed was to learn words 
in their order of frequency; so, before moving on to the 
next phase, I learnt a collection of the 600 most frequently 
used French words. On a good day, I learnt over 100 
words through the Memrise online service.

The skills to communicate

Why am I talking about communication skills before 
grammar? Because my goal was to learn a language, not 
grammar. Here’s a story to illuminate the idea:

I have a rather vivid memory of one day in 2012. I was 
working over the summer as a receptionist for a business 
that arranged whale safaris in a tiny fishing village in 
northern Norway. I took the registration of an elderly 
French couple who spoke only five words of English: yes, 
no, good, bad, and very. Due to their limited vocabulary, 
they had no chance of even trying to apply any grammar 
rules in their speech. After a few minutes of stammering, 
however, we all had reached a perfect understanding of 
the following facts: (a) Their camper van had blown a tyre 
shortly before the harbour; (b) I would make a call to get 
them help, and they could sit down to wait; and (c) they 
didn’t need to worry about their safari, for there was still 
plenty of time before the departure.

To communicate effectively, you need guts more than 
skill. I believe that almost everyone has been in a similar 
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situation where either you or someone else has got their 
message across with modest language skills. Why couldn’t 
this be a starting point for learning? Far too often, we 
sacrifice our ability to communicate for the aim of avoid-
ing mistakes and trying to speak a language perfectly. It 
makes no sense: you’ll get fluent in a language if you do 
the right things, but if you strive for perfection from the 
get-go, you’ll be like a rookie footballer wanting to make 
the Champions League on day one.

Personally, I decided to jump in at the deep end and find 
native French speakers to chat with before even opening a 
grammar book. Wouldn’t they think I’m being ridiculous? 
No, they wouldn’t. I warned them beforehand that I’d be 
making constant language mistakes, but that didn’t bother 

any of them – not even afterwards. My wish to get in con-
tact with these people was met with nothing but delight, 
excitement, and respect. Without the courage to make mis-
takes, I’d never have met a single one of these fantastic 
people. My first attempts at discussion consisted of the 
simplest of phrases in French, and when I couldn’t con-
struct a whole phrase, I just put the words I knew one after 
the other. In three weeks, I had become better at speaking 
French and gained more confidence in it – so much so 
that my French was better than my German, which I had 
studied from primary school through to upper secondary 
school for a total of six years.
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Sufficient grammar

In my opinion, the right time for strengthening your 
grammar is when you’ve already taken the first steps at 
communicating in the new language. If you’ve been active 
and have a few live discussions under your belt, grammar 
is nothing more than a collection of rules that reinforce 
and support something you’ve already learnt and expe-
rienced. What’s more, you’re already familiar with most 
of the words used in the examples by this point, so you 
don’t need to waste your energy on translating them while 
practising your grammar. One trick that I used to make 
grammar study more fun was listening to French accordion 
music and drinking French red wine.

The end result

My learning method was a mixture of techniques and prin-
ciples introduced in chapter 2 – the same ones that the 
world’s best language learners employ. The method may 
not yet be optimal, but I haven’t seen or heard of anything 
better, at least anything you wouldn’t need to pay for. With 
this method, after only five weeks of preparation (2 to 3 
hours of daily practice on average), I was able to discuss 
simple matters with native French speakers and deliver 
a public 10-minute speech – all of this in a completely 
new language. I’m not saying that everybody should set 
themselves similar time limits when learning languages, 
however; what I’m saying is that with the right methods, 
you can learn a new language in a matter of months, not 
years.

My presentation is available for free viewing in YouTube 
with the title Operation: A New Language in 5 Weeks.
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SUMMARY OF LANGUAGE LEARNING

• The key to language learning is the efficiency principle: start from what strengthens your communication skills the 
fastest.

• A logical place to start is the pronunciation of the language – and the alphabet, when necessary.

• Next, you’ll need words. Learn a vocabulary of 400 to 600 words by utisiling mnemonics. Learn the words in their 
order of frequency in daily life.

• Start talking. Don’t let mistakes stop you – you can even make them on purpose. Find native speakers to chat with and 
make friends with them.

• Supplement your skills with grammar when you deem it necessary.

• Eventually, it will become difficult to keep learning a language without moving to the target country or finding a native 
partner. Make use of the tips in chapter 4 to sustain your motivation.



100

Language Learning: What If You Just Started Talking? 



TRICKS FOR MEMORY AND LEARNING
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Why so serious?

Heath Ledger as the Joker in The Dark Knight 

For this chapter, I’ve gathered up a few special tricks 
and techniques that may prove useful in your studies or, 
for instance, in a competition during a pub night. Why? 
Because in life, you also need to have some fun every now 
and then. For this book, I tested two memory tricks in par-
ticular: memorising a shuffled pack of cards, and speed 
reading. You’ll find a short section on each of them. At the 
end of the chapter you’ll find a list of further techniques 
and source material you can use to get your hands on 
memory skills.

As a spokesman for the scientific method, I want to warn 
you that this portion of the book has the weakest connec-
tion to any serious research. Here, you’ll need to rely on 
popular science, web articles, and my magical personal 
experience.

8. Tricks for Memory and Learning 
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8.1 One and a half ways of memorising a shuffled pack of cards in just minutes

Memorising a shuffled pack of cards seems to break the 
laws of physics; after all, the capacity of our working mem-
ory is only 5 to 8 items. A pack of cards has at least 44 
items too many, and yet there are many people in this 
world who can do it. Are they all borderline autistic mem-
ory wizards?

It’s been said that Sergei Rachmaninoff was able to play entire 
symphonies after hearing them only once.

Luckily, not all of them are. By applying the methods 
introduced earlier in this book, anyone endowed with 
imagination is capable of memorising the pack. Next, 
I will teach you one and a half specific techniques for 
learning the order of cards: Memory Palace and Memory 
Palace Pro. For this book, I tested the latter technique 
myself as well. Setting up the system and practicing the 
technique took me around 20 hours in total, and as for my 
best result, I studied the cards for exactly 7 minutes before 
recalling their order flawlessly.
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Memory Palace

As humans, we live in a visual, three-dimensional world. 
Moulded by evolution, our brains are tuned to remember 
things that are vibrant and perceptible with multiple senses 
better than figures and text. Memory Palace is a technique 
that in a sense decodes these unnatural signals into the 
language of the brain – more precisely, into spatial mem-
ory. The word palace refers to any location, space, or 
route that is familiar to us: for example, our childhood 
home or current flat.

In the Memory Palace technique, items are systematically 
placed in this familiar space and then retrieved in the 
recall phase in the same order. This technique was used 
by the great orators of antiquity, the speechmakers whom 
Mother Nature treated rather unfairly by creating them 
during an era that lacked any kind of portable writing 
devices. While we’re used to storing information on our 
devices and paper, they had no choice but to memorise it; 
I call them professional memorisers for a reason.

The first step of the Memory Palace technique consists of 

associating each suit and number with individual charac-
teristics. The secret, as in memory trickery in general, is to 
make everything you aim to memorise as memorable as 
possible. That’s why the diamonds are good candidates 
for rich characters, whereas the colour black in spades 
could symbolise evil.

As for the ranks, I adopted a system in which the ranks 
from ace to king have been divided into pairs of a male 
and a female character. The uneven numbers are male, 
while the even numbers are female – with the face cards 
being what they look like. Next, the pairs are assigned 
occupations: the ace and the twos are always athletes, 
threes and fours politicians, and so on. Here are some 
examples of the end result:

• Ace of spades: a mean or fierce male athlete;
• Two of spades: a mean or fierce female athlete;
• Three of clubs: a comical male politician;
• Four of clubs: a comical female politician;
• Jack of hearts: a kind-hearted male religious figure; 

and
• Six of diamonds: a rich female singer.
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The second step is to think of people you can easily asso-
ciate with the cards, following the descriptions above. 
Here’s what I came up with:

• Ace of spades: Mike Tyson;
• Two of spades: Serena Williams;
• Three of clubs: Donald Trump;
• Four of clubs: Sarah Palin;
• Jack of hearts: Jesus; and
• Six of diamonds: Madonna.

Originally, two of the cards represented Finnish celebrities; 
they’ve been switched to internationally known people to 
get the idea across better.

The third step is choosing your own memory palace or 
route. I used my daily bus journey from my flat in Messukylä 
to the university in Hervanta, picking six very memorable 
stop-points along the way in addition to a few on-campus 
locations. The final step in building the technique is to 
practise mentally placing three to six cards – or characters 
– in each location.

My journey to the university always began with five char-
acters frolicking next to me at the bus stop until my bus 
arrived. The next five cards I met inside the bus: one was 
driving, while the rest were passengers. Along the way, 
groups of five characters got on the bus from different 
stops. This way I no longer needed to recall 52 exact items 
but a dozen germs of stories in which five memorable char-
acters do something with one other.

 
Three cards, three characters: Jesus trying to get Donald Trump to 
show more empathy, with Madonna singing in the background.
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Although memorising the pack clearly moved from the 
’impossible’ category into the ’possible’ category, it 
required some heavy headwork nevertheless. I learnt that 
I actually had the most trouble with recalling the right char-
acter for each card. In addition, in spite of the items being 
in distinct categories as a result of using the memory pal-
ace technique, I still had 52 items to remember. The logical 
next step was to cut the number of items down to a third. 

Memory Palace Pro

In an upgraded version of the memory palace technique 
that I like to call Memory Palace Pro, one character is rep-
resented by several cards. To do this, the original system 
of cards and characters needs to be expanded by associ-
ating each character with additional features. I ended up 
giving my characters two: an action and an object.

A few examples:

Character Action Object

Jesus Turns water into 
wine Halo

Donald Trump Shouts ’Make 
America great again!’ Toupee

Madonna Sings Like a Virgin Cone bra

As before, the actions and objects must be as explicit as 
possible and have a direct connection with the character. 
The amount of strain on your memory isn’t tripled if you 
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make use of the features that first spring to mind – such as 
Jesus turning water into wine or walking on water.

Now every card has three ways of showing up in the 
story. The actual act of memorising the pack has stayed 
the same, but this time, you’ll need three cards for a sin-
gle character. The first card determines the character; the 
second card reveals the action, and the third card gives 
away the object.

For example:

 
Three cards, one character: Jesus shouting ‘Make America great 

again!’ in a cone bra

The characters end up in quite absurd and memorable 
situations – and that’s exactly what the technique aims at. 

Instead of 52 characters, you now need only 18. Easy as 
pie!
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8.2 Increasing your reading speed

Have you ever wondered why the average human reads 
only as fast as we normally do – at around 300 words per 
minute? What’s restricting the speed? 

It turns out there’s a lot of room for improvement in the 
biomechanics of reading. The first and foremost target of 
improvement is the way our eyes move while we’re read-
ing. You can discover this quickly yourself: close one eye 
and place your index finger lightly on the closed eyelid. 
Move your open eye quickly from left to right and back, as 
if you were scanning the view in front of you. Surprisingly, 
what your index finger registers is not a smooth left-to-right 
movement of the eye, but a series of successive ’jerks’. 
Scientists call such eye movements saccades. I call them 
jerks.

Next, open both of your eyes. Look far left and then far 
right without moving your head. No matter how hard you 
try, you won’t get a visual sensation from between the two 
points; instead, you’ll get one sensation from the right and 
another from the left. If you want to see things between the 
two points, you must point your eyes directly in the desired 
direction. This partial blindness of your eyes is due to effi-
ciency: leaving such shifts in your field of vision completely 
unprocessed is simply more efficient than processing them.

The maximum angular velocity of the human eye is approx-
imately 900 degrees per second, which means that if you 
were able roll your eye freely in every direction, you could 
roll it around almost three times in one second. If we could 
see every scene between the shifts, such extremely quick 
shifts would probably make us dizzy. This wouldn’t be very 
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practical considering how often we rely on eye movements 
in everyday life. For the purpose of reading, however, it 
would be awesome if there were as few of these jerks as 
possible. Every saccade slows the average reader down 
by 0.25 to 0.5 seconds – something we simply cannot 
afford as modern humans.

The only method of reducing unnecessary eye movement 
is to move your eyes less. While you normally move your 
focus over each word you read in a left-to-right direction 
and then to the next line, in speed reading you aim to 
move your focus only vertically, from top to bottom. The 
first step is to start off easy by leaving the first and last 
words on each line ‘unread’. Even if you don’t always 
notice it, your brain can also process the words that are at 
the edges of your area of focus. This is called peripheral 
vision.

The success of the trick depends a bit on text size and font, 
but in principle, you should be able to comprehend a text 
just as well by not reading each and every word sepa-
rately. When you get into it, you can widen the margin at 
the beginning and end of lines. You’ll need some practice 
before being able to apply the technique even mechani-
cally. To ease your work, try moving a ruler downwards 
one line at a time while reading.

Provided you’re a healthily sceptical reader, these direc-
tions should set alarm bells ringing in your head. While 
increasing our reading speed, are we leaving compre-
hension behind? Are we leaving half of what we read in 
complete darkness? The answer is: yes and no. On the one 
hand, there is some evidence to dispel our worries: Anne 
Jones, who’s acknowledged as the world’s fastest reader, 
can read 4,700 words per minute while comprehending 
roughly 67% of it. This is considered a fully adequate level 
of comprehension: a 100% comprehension would mean 
being able to answer any question on any sentence in the 
text. On the other hand, the available amount of valid 
research on speed reading is very small; the safest conclu-
sion, therefore, is to assume that increasing reading speed 
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diminishes comprehension. However, through training you 
can probably reach an adequate level of comprehension 
even at high speeds. 

In my view, it’s also important to note the following:

a) In any text, some words are crucial while others 
aren’t. I can, for example, communicate the meaning 
of the previous sentence simply by stating that ‘some 
words are crucial’. In general, I don’t need to under-
stand and assimilate every single word in a text. 

b) If I’m familiar with the context, I can make some 
assumptions about the contents of the text and the 
sentences. I can, for example, go quickly through sec-
tions that discuss familiar topics and slow down when 
I start recognising words that refer to new topics.

To sum up, I argue that to a certain extent, sacrificing 
comprehension for speed is actually a rather economical 
solution. You just need to make sure that you’re able to 
identify the important text sections and be ready to slow 
down your reading when those sections come up.
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8.3 Additional learning tricks

A great website, featuring tricks for memorising lists, numbers, names, and vocabularies.

http://www.memorizeeverything.com/

Tim Ferriss’ video series in which he gives himself exactly one week to learn a new skill. He learns how to play rock ’n’ roll 
drums, drive a race car, play poker, and golf, in addition to many other skills. I especially recommend the episode in which 
he learns to speak Tagalog (Filipino) in four days before being interviewed for a live broadcast in the Philippines.

https://vimeo.com/ondemand/timferrissexperiment

http://www.memorizeeverything.com/
https://vimeo.com/ondemand/timferrissexperiment
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Every once in a while, on different occasions in your life, 

the question crosses your mind: why is this done this way? 

Every time you don’t ask it aloud, a kitten dies.

Tommi Valkonen 

By a stroke of luck, while writing this book I ended up on a 
course taught by a certain teacher. The teacher – hereafter 
referred to by his initials, LY – is known to employ some 
unusual teaching methods. In fact, as his methods deviate 
quite a lot from what students are used to, student feed-
back has systematically polarised into haters and lovers. 
My first reaction was, above all, one of bafflement; LY’s 
lectures didn’t feel like lectures. I felt like I was vacuuming 
with a silent vacuum cleaner – something essential seemed 
to be missing, and yet everything worked brilliantly. The 
course was organised as follows: 

• After the initial lecture, every lecture began with a 
quite challenging one-hour exam.

• The study material for each exam consisted of one 
chapter from the course book and some additional 

9. Afterword: From Here Onwards 



115

Afterword: From Here Onwards 

material. Occasionally, the questions dealt with the 
material we had studied for past exams.

• The exam comprised three parts: 1) simple ques-
tions on the key points of the chapter 2) an applied 
assignment on the keypoints, and 3) an assignment 
related to the additional material.

• Parts 2 and 3 of the exam were marked only if the 
student had achieved 80% of the maximum points 
in the previous part. For instance, even a perfect 
answer in part 3 did not bring a student any points 
if they had received only 60% of the points in part 
2.

• During the remaining lecture, two things were dis-
cussed: the exam finished shortly before, and the 
topics for the next exam.

• The teaching style was very humoristic, with very 
lively examples that often incorporated mnemonics.

• The teacher posed the students frequent questions 
on each topic – even if he often answered them 
himself.

In short, these were no run-of-the-mill lectures. I’d probably 
have become frustrated on some level myself if I hadn’t 

been distracted by constant aha moments. The weekly 
exam forced me to space out my study sessions and tested 
me on the things I had studied that week. The teaching 
also incorporated a lot of mnemonics. The aim of the 
course was always to learn, not simply to remember. At 
the lectures, I found it hard to concentrate on browsing 
Facebook when the lecturer was constantly in contact with 
the students, asking questions and engaging in discussion.

And so on, and so forth. Compared to the usual, passive 
forms of teaching, surprisingly many bricks of the science 
behind learning were in place.

Opinions are divided on LY’s teaching method – and they 
should be. That’s exactly why I wanted to bring up the 
whole topic: the method represents one sort of an extreme. 
According to its creator, the method has taken its specific 
shape because it seems to be the only way of achieving 
profound learning results in students. In the past, too many 
students had stumbled in their study-related business pro-
jects due to insufficient basic knowledge. Something had 
to be done in order to save the reputation of the university 
and its tradition of organising business projects.
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So when teaching absolutely has to lead to learning, this 
is what one of the outcomes looks like. Why don’t we see 
this more often? What are we hoping to achieve with the 
contemporary lecture and teaching culture?

As an engineering student, I’ve been trained to think that 
the best end results are achieved through combining theory 
and practice. After this book project, I’m convinced that 
when it comes to learning, both theory and practice have 
long been wasted on students and teachers alike. In some 
way, learning has been pushed aside, into the shadow of 
‘more important’ things. I think that the current situation is 
the best possible example of a dilemma in which the nor-
mal course of action is not questioned – because no one 
else questions it, either. Poor lectures, dull slides, and the 
learning difficulties experienced by students are universal 
topics of coffee-table discussions. No one denies suffering 
from them, but no one tries to do anything about them, 
either. The responsibility for these things has been scat-
tered in so many directions that all we know is that it isn’t 
my problem or yours. But at the same time, it is.

This book couldn’t accommodate my comprehensive pro-
posal for improving higher education and finding an 
effective way to share learning skills – perhaps I’ll get 
back to that in the future. Nevertheless, I hope my book 
will open up discussion, provoke you just a tiny bit, and 
raise some ideas. To borrow the words of a great man: I 
have a dream. A dream that one day, instead of complain-
ing about the dullness of studying, students will praise 
the brilliant lectures they’ve attended and marvel at how 
easy studying has felt for them lately. The first piece of 
homework for all of us is to dive beneath the surface and 
discover how things actually work.

Dear reader: Learn and take advantage of that which ben-
efits you. Challenge the ideas that do not work. Switch 
your brain on and use it.
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I’d also like to point out that to write this book, I didn’t need 
to be a qualified psychologist or teacher or even have prior 
writing experience. I’m you – just a regular guy. A regular 
guy who decided to do something about things. As with many 
other things, there’s nothing scary about that.

Go and do your own thing.

Tommi
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