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WELCOME TO THE BOOK!

What this book will help you to do

Welcome! Whether you are reading this book for work or pleasure, as part of your studies or as an 
extension of your professional skills, there are two obvious ways in which critical thinking skills are 
likely to be important and useful.

1	 Helping you to become a selective and critically engaged consumer of other people’s work and 
sources of information.

2	 Helping you to produce better work yourself, and to express your knowledge and ideas more 
clearly and effectively.

As a discipline, critical thinking traditionally places a great deal of emphasis on these ideas, in con-
nection with learning to engage critically with arguments and explanations: with the ways in which 
both you and others seek to explain how things came to be the way they are, and why certain beliefs 
and courses of action are reasonable.

All of this remains important – but I am also interested in two further areas in which a critically 
informed approach is becoming more and more significant:

3	 Helping you to manage your own time and attention effectively, while becoming more aware of 
the ways in which thinking itself tends to be biased or flawed.

4	 Helping you to be a more confident and critically engaged user of digital information systems, 
ranging from search engines to websites to social media and beyond.

Like the first two uses of critical thinking listed above, these areas are closely connected.

The moment we begin to study or explore any question or topic today, we are likely to be using a 
digital device. We type a search query into our smartphone, look up an article on Wikipedia, browse 
online news and views, search a database of journals, download a lecturer’s presentations, hunt on 
social media for help and inspiration, and so on.

Even before we start typing, clicking or interacting, we are deluged by streams of information about 
whatever is currently trending or being shared: status updates, news, headlines and comment,  
disinformation and rumour, the trivial jostling alongside the profound. We gather, reshape and 
create information ourselves – from media to code, from text to mathematical models. And, 
increasingly, information systems autonomously create outcomes that shape our world – from 
artificial intelligence drawing on big data to billions of networked devices tracking our every action.

Both the significance and sheer volume of this information make the question of how we engage 
with it a vital one. How can we make the most of the astonishing resources at our fingertips while 
retaining a sense of control and understanding? How, moreover, can we make the most of the 
human capacity for reasoning and creativity in an age where technologies like big data and artificial 
intelligence are encroaching on ever-more areas of expertise?

We need to be equipped to think as critically as possible about thinking itself if we are to succeed 
in this context – and we need strategies for taking full advantage of our unprecedented intercon-
nectivity through technology, rather than simply finding ourselves swept along by its momentum.
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Critical thinking skills are not just about learning information: they’re part of metacognition, meaning 
the higher-order skills that equip us to adapt and to continue learning throughout our lives. Given the 
sheer pace of technological change, and the fact that many of the fields within which people will be 
working in a few decades’ time don’t yet exist, I can think of few more valuable capacities to put at the 
heart of education and work in the 21st century.

This book is divided into two halves. The first half roughly corresponds to points (1) and (2) in 
my list, setting out what it means to be a critically engaged reader of others’ work and confident 
in applying the principles of reasoning to your own. The second half turns to points (3) and (4), 
looking at the ways in which all of our thinking tends to be biased in predictable ways – and 
what it means to make allowances for these biases in a 21st-century environment suffused with 
information technology.

Thinking critically for yourself

In the spirit of critical thinking, please don’t assume that everything I say is the last word on any-
thing – or that you’re obliged to agree with it. Disagree, debate, enquire and question as much as 
you like. Just make sure you understand exactly what it is you disagree with in the first place; try to 
work out exactly why you disagree; and then ask what a better explanation might look like.

SMART STUDY: Throughout the book you’ll see sections like this, highlighting the connection 
between critical thinking and study skills, with suggestions on how you might apply them practi-
cally to your own work.

Thinking critically online

You’re very welcome to share thoughts with me directly about this book on social media at  
@TomChatfield – and to discuss it both with me and other readers via the hashtag  
#TalkCriticalThinking. You’ll also find online resources such as videos flagged up throughout the 
book, all easy to find on YouTube and Vimeo channels with the #TalkCriticalThinking hashtag.

THINK ABOUT THIS: Each chapter has one or two questions set out like this, as a prompt 
for reflection. There’s no right or wrong involved. But you’ll get the most out of the book 
if you embrace these opportunities to pause, clear your mind and ask yourself what you 
think and believe. Here’s one question to start you off: what are you hoping to get out of this 
book – and why? ...............................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Metacognition: 
thinking about 

thinking itself; the 
higher-order skills 

that allow you to 
successfully keep on 

learning, improving 
and adapting. 



WHAT IS CRITICAL  
THINKING (AND WHY  
DOES IT MATTER)?

Five things you’ll learn in this chapter

1	 The difference between critical and uncritical thinking
2	 Practical advice for applying scepticism in your work
3	 Smart study tips on managing your time and attention
4	 Why you need to watch out for confirmation bias
5	 Five key techniques for your critical thinking toolkit

The opposite of uncritical thinking

The word ‘critical’ isn’t the friendliest of terms. If I’m being critical of you, you may say: Why can’t 
you be more supportive? Why are you criticizing me? People don’t tend to like being criticized, or 
react to it well.

Critical thinking is different. It doesn’t mean being critical in the sense of being negative or offering 
criticism. It’s much more interesting (and positive) than this. As a starting point, let’s approach it 
as the opposite of something we are all guilty of sometimes – uncritical thinking – in which we take 
things at face value without pausing to consider whether this is sensible or justified.

Take a look at this email, which arrived in my inbox on 9 July 2013:

Hello,

I’m writing this with tears in my eyes,My family and I came down here in Manila,Philippines on a short 

holiday unfortunately we got mugged at the hotel park where we stayed,all cash,wallet,credit card and 

phones were taken away,but luckily for us we still have our passport back in our hotel room…We’ve been 

to the consulate here and the Police but they’re not helping issues at all…Our flight is leaving in a couple 

hours time from now but we’re having problems settling our hotel bills.

We’re very sorry if we are inconveniencing you, but we have only few people to run to now. We will be 

indeed very grateful if we can get a quick loan of (£2,450 GBP) from you. this will enable us sort our 

bills and get our sorry self back home. We will appreciate whatever you can afford in assisting us with 

via western union. We promise to refund it in full as soon as we return. let us know if you can be of any 

assistance. Please, let us know soonest. Thanks so much.

Thanks

David

Uncritical thinking: 
automatically 
believing what you 
read or are told 
without pausing to 
ask whether it is 
accurate, true or 
reasonable
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An uncritical reading of this email would simply accept all of its claims. It was sent from my friend 
David’s personal email address. It was July. Perhaps he was on holiday with his family; perhaps he 
had got into trouble and desperately needed my help. I must help him at once!

This kind of instant, uncritical response would almost certainly get me into trouble. What I needed 
to do was to pause, step back and think critically for a moment.

First, I read the email again, carefully. Did this sound like my friend: a writer, editor, experi-
enced traveller, someone unlikely to panic? No. The message didn’t really read like something 
written by him. It had odd turns of phrase – ‘get our sorry self back home’ – and mistakes in 
punctuation, spacing, grammar and capitalization that David wouldn’t have made even if he 
were upset: ‘at the hotel park where we stayed,all cash,wallet,credit card and phones were 
taken away,but luckily…’.

Also, would he really have emailed me and asked for money like this, even in an emergency? Again, 
not likely. He would have put things differently, provided more context and concrete details; he 
would have been in touch with family and closer friends than me.

How could I check? If this was a fake message, it suggested his email had been hacked or spoofed: 
that someone else was behind it. I launched Google and copied the first line of the email into 
inverted commas – ‘I’m writing this with tears in my eyes’ – looking for other examples of the precise 
phrase online.

Sure enough, plenty came up. Try it yourself: it’s a genuine scam email. At the time of writing this 
chapter, in 2017, I found 21,500 results, the earliest dating back to 2010. One of the top results 
was a September 2012 news story from Forbes, exploring what I discovered was known as ‘the 
grandparent scam’ – because it’s most likely to fool older, inexperienced computer users.

‘The scam works because it has urgency’, noted the article’s author, finance expert John Wasik:  
‘It’s an emotional appeal that preys upon lonely moments in which we feel totally vulnerable.’1  
In other words, it’s a scam deliberately designed to provoke uncritical thinking: an instant, urgent 
reaction driven by strong emotion.

Having explored the scam email to my satisfaction online, I quickly sent a text message to my friend, 
David, explaining that I thought his email address had been compromised, and double-checking 
that he and his family were OK. He replied, slightly wearily, to say that they were fine – and that I 
was the tenth person to text him in the last hour to check he wasn’t in trouble in the Philippines. In 
fact, he was at home in Surrey.

The kind of critical thinking I engaged in after receiving this email comes easily to most people, 
so long as they have some experience of the internet and email. It’s a vital survival mechanism 
for a world in which things aren’t always as they seem. Without even noticing it, most of us apply 
a series of critical filters to our thinking about things like unusual emails. They go something 
like this:

•• Is this somehow unusual, out of the ordinary, unexpected or odd?
•• If so, it’s time to pause, pay attention and ask a few careful questions.
•• Who and where did this message come from?
•• Why was it sent?
•• Is the person sending it who they claim to be?
•• Do I believe what the message is saying?
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•• If I don’t believe it, what might be the hidden intentions behind it?
•• What reliable sources can I use to check what is really going on?
•• Finally – once I’ve done all this – what actions should I take?

Of course, most people with any experience of email or technology don’t need to go through these 
steps when looking at a suspicious message. Instead, they simply ask:

•• Does this look like a legitimate message – or is it just spam?

This is because, at least when it comes to spam email, most of us are old hands at critical 
engagement. We’ve seen hundreds, if not thousands, of spam messages. We know what’s going 
on. We’ve developed some useful habits and assumptions and short cuts. We’re hardened spam 
critics without even knowing it. This is an important point that we’ll return to: if you’ve han-
dled similar situations many times, and they’re not dominated by random noise, you’re likely 
to have developed some meaningful expertise and intuitions. It’s when things are strange and 
new – when you don’t have any expertise or information to contextualize them – that your instant 
reactions are most likely to be misguided.

We engage in critical thinking, or benefit from the lessons of previous critical thought, all the 
time without being aware of it. If we took everything at face value, we wouldn’t get very far in life: 
we would be deceived, bewildered, manipulated, confused. Imagine if you believed everything 
you were told by everyone, everything that you saw and heard and read in every advert, every 
politician’s claim.

The art of critical thinking isn’t about changing human nature, or pretending we can or should act 
entirely rationally all the time. It’s about learning to recognize our own – and others’ – limitations; 
and knowing when to pause, think again and reach for the right questions in order to work out what 
is really going on.

Here, then, is my definition of the kind of critical thinking we are going to be working towards. 
When we are thinking critically, we are setting out actively to understand what is going  
on by using reasoning, evaluating evidence and thinking carefully about the process of  
thinking itself.

Scepticism and objectivity

Now that we’ve introduced the idea of critical thinking, try to think critically about each of the 
eight claims below. Are they reasonable and reliable, or should you think twice before accepting 
them? Why?

1	 They say it’s probably the best beer in the world? 
It must be great: I’ll buy some.

2	 She wrote the world’s leading psychology text-
book: her views on psychology must be worth 
taking seriously.

3	 She wrote the world’s leading psychology text-
book: her views on the PlayStation 4 must be 
worth taking seriously.

..........................................................................

.........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

Critical thinking: 
setting out actively 

to understand what 
is really going on 

by using reasoning, 
evaluating evidence 

and thinking 
carefully about the 
process of thinking 

itself
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4	 French fries are delicious. I’m going to eat them 
all the time.

5	 My friend has hurt his leg and is lying close 
to me, in pain: I must rush and help him right 
now. 

6	 My friend has hurt his leg and is lying on the 
other side of that busy road, in pain: I must rush 
and help him right now. 

7	 The video my friend posted on Facebook is really 
funny. I’m going to click ‘like’. 

8	 The video my friend posted on Facebook is 
pathetic. I’m going to post an insulting personal 
comment. 

..........................................................................

.........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

.........................................................................

..........................................................................

Statement (1) – that I should buy something which claims to be the best beer in the world – is a 
piece of uncritical thinking that needs to be viewed with scepticism. Scepticism means refusing to 
take something at face value, and instead asking questions about its reliability. In this case, scepti-
cal reflection should lead us to realize that this is an advertising slogan, and thus unlikely to embody 
an expert assessment of every beer in the world.

Statement (2) – in which I suggest that a leading psychologist is likely to know about psychology –  
is not so suspicious. It seems reasonable to take an expert psychologist’s views on psychology 
seriously, although there may be a follow-up question I need to ask about her particular areas of 
expertise. When it comes to statement (3) and the same psychologist’s views on the PlayStation 4, 
however, being an expert in one field doesn’t necessarily mean she knows anything about games 
consoles. We should think twice before accepting this.

As for the other four statements, from (5) to (8), you’ll notice that what they have in common is that 
they express rapid judgements about something I am planning to do. I’m going to eat French fries all 
the time, help a friend, click a ‘like’ button, make a rude comment. Rapid judgements are sometimes 
necessary. But they also reflect instant emotional responses that may turn out, upon reflection, to be 
a bad idea. Rushing out into traffic to help our friend may simply end up hurting both of us; posting 
an offensive comment online may cause lasting offence to someone else – or give us a bad reputation.

Critical thinking skills usually involve trying to grasp a situation as objectively as possible: setting aside 
our own immediate feelings and preferences, and trying to identify the relevant facts. Objectivity and 
scepticism are related ideas. Both of them involve a commitment to finding out as best you can what 
is actually going on, rather than automatically accepting the first piece of information you encounter.

Both objectivity and scepticism are also possible only to a degree. You can never be entirely 
objective, and you can never distrust absolutely everything you think you know. Thinking is 
always rooted in who you are, what you have experienced and what you feel. The trick is reaching 
an accommodation with this: knowing yourself better and practising techniques that help you 
understand the world as carefully and realistically as possible. 

The eight examples I gave above don’t divide neatly into two categories of ‘yes, this is reasonable 
and reliable’ or ‘no, this is completely unreasonable and unreliable’. Instead, they exist on a spec-
trum of reliability, ranging from highly unreliable to pretty trustworthy. Most of the claims that we 
encounter in real life are like this. It’s not a question of simply accepting or rejecting them – it’s 
about how we should judge them.

Scepticism: not 
automatically 

accepting something 
you hear, read or see 

as true

Objectivity: trying 
to understand 

something from 
a more neutral 

perspective, rather 
than relying on a 
single opinion or 
the first piece of 
information that 
comes to hand
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In the case of both professional and academic work, it’s also about asking about the ways in 
which different materials may or may not be useful or important. Much like a police investi-
gation, if we are trying to find out what is really going on we need to consider a number of 
possibilities and use a range of different sources, rather than relying on our immediate feelings 
or what is in front of us.

This advice might sound so obvious that it’s barely worth putting in a textbook, yet you would be 
amazed at how often all of us – and I include myself in this – form a judgement based on a quick 
reaction to whatever information is instantly available, or what we feel, rather than even trying to 
find out whether there is more we need to know.

SMART STUDY: Becoming a better sceptic in four questions

Scepticism entails refusing to take things at face value. You can start practising it in life, work and 
study by asking four simple questions whenever you need to think twice:

•• Why should I trust this claim?
•• Why does the person making this claim believe it – or want me to believe it?
•• What else has been said, written or reported about this?
•• Do I know enough to answer all of the above questions confidently?

If the answer to this final question is ‘no’, you need to face the fact that you don’t know enough to 
make an informed decision, and you must go in search of more information.

The battle against bias

If objectivity and scepticism entail trying to understand things as they actually are, then bias repre-
sents their opposite – looking at things in a way that is entirely dominated by a particular prejudice 
or perspective. There are many different kinds of bias, and we will explore them in detail later in the 
book, but all of them fall under the same general definition: approaching something in a one-sided 
way that distorts your understanding.

If, for example, I am madly in love with you, I may be biased in my assessment of your skills as a 
conversationalist or the quality of your jokes. Even if I’m not in love with you, the fact that you’re 
really ridiculously good-looking may bias me towards giving you a job or claiming you sang beau-
tifully in an amateur production of Phantom of the Opera. Similarly, if I’m trying to sell you a car, I 
may emphasize the car’s good points and try to cover up its bad ones.

At this point, it’s worth making a distinction between two categories of bias: conscious bias and 
unconscious bias. Here are a couple of examples; see if you can tell them apart:

CONSCIOUS          UNCONSCIOUS

1	 The prime minister’s spokesperson insisted that the prime  
minister had acted in good faith and from the best of  
intentions – unlike his cowardly critics. 

2	 Voters across the country tended to prefer the taller and  
the more conventionally good-looking of two candidates  
when they compared both photographs. 

Example (1) is a case of conscious bias: the prime minister’s spokesperson is knowingly and 
deliberately trying to present the prime minister in the best possible way while implying that his 
critics are cowardly. Example (2) is a case of unconscious bias. Voters tended to prefer the taller 

Bias: approaching 
something in a 
one-sided way that 
creates a distorted 
account of the way 
things actually are

Conscious bias: 
when someone 
deliberately presents 
a one-sided view 
of something, or 
explicitly holds a 
one-sided opinion 
about something

Unconscious bias: 
when someone’s 
opinions or decisions 
are distorted by 
factors that they are 
not even aware of
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and better-looking of two candidates when shown photographs, but they may not even be aware 
that this is a factor in their preferences – it can affect their judgement without them consciously 
noticing what is going on.

Unconscious biases can be harder to deal with than conscious biases. If someone actively 
expresses a biased perspective – arguing, for example, that they would never choose to vote 
for a woman over a man – then it is relatively easy to identify and to challenge this bias (chang-
ing their minds is quite another thing). If, however, a bias is unconscious, it can be extremely 
difficult even to identify, let alone to challenge, it. For example, someone may not think of them-
selves as sexist in any way, yet still frequently act in accordance with sexist assumptions they 
don’t even acknowledge.

Just as total objectivity is impossible, none of us can ever be entirely without biases – and we 
wouldn’t wish to get rid of them all. The challenge is to become more aware of them, and to find 
ways of minimizing the distortions caused by the more troubling ones. We’ll be exploring this in 
more detail in the second half of this book.

THINK ABOUT THIS: What unconscious biases do you most often see in the people around 
you? Might any of these also affect your own judgement? ....................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Fast and slow thinking

Most of the time, we rely on general intuitions about what to do, say and think. We wouldn’t 
be able to function if we had to think hard about every single action and decision in our daily 
lives. We do, however, have the ability to pause and to think more deliberately about some 
things – and it’s this ‘slow’, considered thinking that we develop when we improve our criti-
cal thinking skills (and that we can then use as the basis for making better rapid decisions). 
That’s why the first and most important rule of critical thinking is about speed: slow down.

In his book Thinking, Fast and Slow,2 the psychologist Daniel Kahneman offers a useful phrase 
to describe the problem of relying too much on first impressions, feelings and the information we 
happen to have in front of us. He calls this problem WYSIATI, a not-so-snappy acronym that stands 
for What You See Is All There Is.

This phrase describes something that almost all of us do all the time in everyday life: we form a 
judgement based on what we know, without pausing to consider whether we actually know enough 
to justify such a judgement.

If you develop a deep dislike of someone you work with because they have one unpleasant habit –  
picking their nose constantly, say – this may be a case of assuming that one thing you happen 
to have noticed means you understand what kind of a person they are. Similarly, if you only read 
just one article about a particular subject and then assume you can confidently analyse it – if, for 

Slow down: critical 
thinking cannot 

happen in a rush. 
Before you do 

anything else, you 
need to take the time 
to engage your slow, 

considering mind 
rather than relying 

on instinct 

What You See  
Is All There Is: 
a phrase used 

by psychologist 
Daniel Kahneman 

to describe the 
human tendency 

to pay attention 
only to what is 

immediately obvious, 
and to neglect the 

hidden complexities 
that exist in most 

situations
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example, you write an essay about Daniel Kahneman based on a single Wikipedia entry – you are 
using the most easily available information as if it were all you needed to know.

Do the above errors sound obvious and easy to avoid? Have a think about this:

How meaningful do you think it is to study a couple of hugely successful technology companies, like Apple 

and Google, in order to find out what makes technology companies successful?

The answer is: it’s not necessarily very meaningful. You might find this surprising. Many people 
would think that looking at the world’s most successful organizations is a perfect approach to 
understanding success. Indeed, plenty of people have indeed made successful careers precisely 
out of this kind of business analysis. Yet there is a problem with this kind of thinking. When you 
look only at successful companies, you are looking at a tiny and extremely lucky fraction of all the 
companies that exist or that once existed.

For every giant like Apple, there are thousands of smaller and less successful companies. For each 
of these, there are thousands of companies that no longer exist because they failed. For each of 
these, there are thousands of potential companies that never even made it to day one. For almost 
any ‘principle for success’ you come up with, based on looking at Apple and Google, it’s likely that 
thousands of unsuccessful companies also adhered to exactly the same principle. It’s just that you 
don’t see these companies, because you are only aware of the tiny percentage of companies that 
happen to be hugely successful.

This is known as survivorship bias – one of a host of unconscious biases that can distort almost 
everyone’s thinking and decision-making. As the name suggests, this bias involves forming a 
general judgement by looking only at successful outcomes, and completely ignoring failures. 
Successes are rare, but striking; failures are numerous, but almost invisible. People thus tend to 
act as though a small number of famous successes are all that matters – when in fact they repre-
sent a mere fraction of cases.

When conducting experiments and assessing research, being able to minimize bias of all kinds is a 
vital skill. When reading, writing and speaking critically, it’s equally vital to be as aware as possible 
of potential sources of bias in both other people’s and your own thinking.

There are many forms of unconscious bias, but perhaps the most important form it takes as an 
obstacle to critical thinking is confirmation bias. Confirmation bias describes the near-universal 
human tendency to use new information only to confirm existing beliefs, rather than to challenge 
them. If you only remember one kind of bias to watch out for, make it this.

Confirmation bias is the enemy of objectivity and scepticism. It’s the kind of thinking in which 
someone treats their existing assumptions as sacred, rather than as something to be tested, 
improved and, if necessary, abandoned in the face of new evidence. Confirmation bias is the 
difference between looking at fossilized dinosaur bones and saying ‘I know that the world was 
created 6,000 years ago by God; He obviously created these to test us’ and saying ‘Here is some-
thing that cannot satisfactorily be explained if the world was created 6,000 years ago; I wonder 
what a better explanation might be?’3

It is also impossible to entirely avoid this kind of bias. We all bring assumptions with us wherever we 
go; we cannot be sceptical of everything. We can, however, train ourselves to be more alert. Here is an 
example for you to explore. Try to think sceptically and to identify how confirmation bias may be get-
ting in the way of critical engagement in this scenario, taken from a fictional student research project:

Survivorship bias: 
the tendency only 
to think about 
successful examples 
of something, 
failing to consider 
the bigger picture 
in which the vast 
majority of all cases 
are failures

Confirmation bias: 
the universal human 
tendency to use new 
information only 
to confirm existing 
beliefs, rather than 
seeking to improve 
and clarify your 
understanding
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An extended macro-economic investigation brings some fascinating news that bears upon 

my research project exploring weather conditions and economic output: in two leading global 

economies, rain in one summer month appears to have successfully predicted increased 

productivity over the last two years!

Although the result may sound impressive, someone who is combing through large amounts 
of information looking for any kind of relationship between weather and the economy is 
likely to eventually find something – especially if they pluck out one particular month in just 
two countries. This is the nature of looking for confirmation: you allow yourself to ignore all 
those occasions on which there is no evidence. Think of the person who points to a particu-
lar piece of good luck as evidence that they are blessed – ignoring all those other occasions 
on which they were not lucky (not to mention all the other people just like them who have 
been unlucky).

Critical thinking does not argue that there is no place for tradition or belief, or that we can under-
stand or explain everything. But it does demand that we set out to test what we think we know, and 
the boundaries of what we do not. It is, in other words, opposed to dogmatism – the laying down 
of certain principles as both absolutely true and immune to scrutiny – whether this dogmatism is 
practised by priests, scientists or politicians.

Allocating your attention

The phrase ‘pay attention’ is surprisingly accurate. Our attention is a limited resource: not just 
because there are only so many hours in the day, but also because it takes a great deal of effort 
(and practice) to pay focused attention to something. Truly paying attention doesn’t just mean 
concentrating – it means noticing, engaging, grasping something with your mind. Slow, focused 
thinking is difficult. It’s tiring. It involves using up a resource that is in limited supply.

Being honest with yourself about when and whether your mind is wandering is an important skill – 
as is knowing what kind of working conditions and preparation put you in the best frame of mind 
for attending effectively. When I was an undergraduate, I worked mostly from the desk in my room. 
By the time I was a postgraduate, I had started to use libraries far more – not so much for the books 
as for the effect that the space had on my level of attention and commitment to my work. It helped 
me shut out distractions.

The enemy of attention is distraction, and this is a word you’ll surely have heard a great deal about 
in the context of technology. Perhaps you have checked social media or your email inbox already 
while reading this book, or have them open in a browser tab or on your device? How long can you 
manage to pay careful attention to a single text or idea?

Dealing with distraction and spending time wisely is one of the single greatest challenges for anyone 
studying today – and that’s before you get to the question of what materials deserve your precious 
attention in the first place. What should you read, watch, listen to and do, given just how much is 
out there – and how little time you have?

As with everything else in this book, the answer isn’t superhuman willpower: it’s about strategy, 
planning and habits. You’ll need to decide in advance which materials deserve close reading in 
order to grasp the key ideas – and which simply need scanning. Having a strategy for how best 
to spend your precious time and energy is one of the most important practical steps you can take 
towards better thinking.

Dogmatism: the 
claim that certain 

principles or ideas 
are both absolutely 

true and immune 
to any form of 

critical scrutiny or 
discussion

Attention vs 
distraction:  

the art of allocating 
not just time but 
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to the task in front of 

you, while shutting 
out other tasks and 

irrelevant information
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SMART STUDY: Ten tips for managing your time and attention

Taking control of your time and attention is more important than ever in the context of always-on 
technologies and the sheer volume of information that’s out there. Here is a top-ten list of study 
techniques to help lessen distraction in your working life:

1	 Create a calm, uncluttered workspace – and log out of social media
2	 Put your phone into ‘do not disturb’ mode (or turn it off) for an hour of focus
3	 Write out memory cards with the key points and terms summarized
4	 Make mind maps on paper – scribble and scrawl by hand to help open up ideas
5	 Use digital tools like MindView to map your thinking too
6	 Use browser extensions like Concentrate to shut out distractions
7	 Set up study groups with friends to bring multiple perspectives together
8	 Look into mentoring and being mentored by other students
9	 Buy at least one core textbook to keep and to annotate as you work through it
10	 Experiment: try to find what space and setup best suits your own work style

Your toolkit for critical thinking

Now that we have introduced it in some detail, how confident are you in your abilities to think criti-
cally? Try these five questions, scoring yourself in each case out of ten, where ten represents total 
confidence and zero represents no confidence at all.

1	 I am able to pay close, detailed attention to information and ideas 	             /10
2	 I can summarize and explain information I’ve come across 	             /10
3	 I easily understand others’ points of view and why they believe what they do 	             /10
4	 I can clearly express my own point of view 	             /10
5	 I am willing to change my mind and modify my beliefs when I learn new things 	             /10

Total score: 	             /50

If your total is over 40, congratulations: you’re either very confident, very critically adept in your 
thinking already, or both. If you scored below 20, never mind – you may lack confidence now, but 
practice and focus have the ability to transform your attitude. Now try these five questions, explor-
ing your thinking in the context of study and research:

1	 I am able to compare and to evaluate multiple sources of information 	             /10
2	 I can locate and research sources of relevant information by myself 	             /10
3	 I can clearly summarize and explain others’ work, including its limitations 	             /10
4	 I am able to justify my own conclusions and to outline the evidence behind them 	             /10
5	 I am aware of and able to explain to others the limitations of my knowledge 	             /10

Total score: 	             /50

Again, you should end up with a total score out of 50. For most people, this second score will be 
lower than the first. My first five questions were about thinking skills in general; the second five 
relate more specifically to study, reading and writing – turning general skills into something specifi-
cally related to work.

If you scored over 40 in total this second time, I’m impressed. If you scored below ten – well, that’s 
what this book is all about. I’ll ask you to do this same self-assessment again during the course of 
this book. If you’ve worked through it carefully, you should see a huge improvement.
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THINK ABOUT THIS: Look back over your answers above. Where are your own particular 
strengths and weaknesses? Take a few minutes to interrogate yourself honestly. ...................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Reflecting on your own thinking is an important element of becoming a more effective thinker. It can 
also be extremely difficult. Even the most brilliant thinkers aren’t actively engaged in critical think-
ing most of the time; even they suffer from the same vulnerabilities and fallibilities that affect us all. 
Improvement is often a matter of insight, honesty and good habits rather than sudden inspiration.

This is why critical thinking is best thought of as a set of techniques rather than something you 
either can or cannot do. What we need is to develop and keep practising a particular set of skills: 
a toolkit for critical engagement. There are five key techniques that we will be developing during 
the course of this book, all related in their way to the art of reasoning – thinking about things in a 
sensible or logical way, and then presenting this thinking to others in a way that permits meaningful 
debate, disagreement, comparison and collaboration.

SMART STUDY: Five key techniques for critical thinking

Learning to understand and to evaluate reasoning (Chapters 1–4): reasoning entails providing con-
vincing, rigorous support for a claim or belief, or offering a convincing explanation for something. 
It’s this business of providing, comparing and criticizing chains of reasoning that allows us to test 
different arguments and ideas meaningfully, rather than simply accepting or rejecting them based 
on how we feel. Confidently evaluating reasoning is a vital study skill, and means ensuring that 
we understand precisely what someone is claiming – and why. Throughout any process of critical 
thinking, you will find yourself returning to a deceptively simple question: ‘Is this a reasonable thing 
to say or to believe?’

Learning to understand and to evaluate evidence (Chapters 5 and 6): evidence is information gath-
ered to support a point of view or to offer a particular account of the way things are. It comes in many 
forms, and sifting through these is one of the greatest challenges of most programmes of study. 
Understanding evidence involves: finding useful and relevant materials; recognizing the conventions 
of the many different kinds of source you’ll encounter; and knowing how to extract from them the 
information you need. It also involves assessing just how far any source is reliable and relevant.

Learning to understand and to account for bias (Chapters 7–10): people and sources are all biased 
in their own ways – as are you. There’s no such thing as a perfectly objective perspective, but 
understanding the ways in which you bring particular biases to your work is just as important as 
accounting for others’ biases. You’ll learn how to spot them, how to make allowances for them, 
and how to reframe concepts and questions in order to make them less vulnerable to distortion.

Becoming a critically engaged user of technology (Chapter 11): from reading and writing to 
researching, discussing and collaborating, digital information systems touch almost every part of 
our personal and professional lives. Chapter 11 deals with what it means to be a confident, critically 
engaged user of technology. Throughout the other chapters, you will find opportunities to explore 
ideas online, and reflections on the particular significance of topics and themes in a digital age. You 
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can also use the hashtag #TalkCriticalThinking at any time to share thoughts and comment with 
other readers and the author.

Developing a clear, confident approach to reading and writing (Chapters 6 and 12): reading others’ 
writing closely and critically is closely connected to developing clarity and confidence in your own 
work. The final chapter in each half of the book looks at what it means to read and to write well – and 
how you can develop effective structures, habits and practices to support this. By the end of this book, 
you will have gained skills that allow you to explain your ideas with precision and force; to engage with 
others’ work clearly and helpfully; and to keep on improving and clarifying your own thinking.

What is critical thinking for?

Consider these rival accounts of the Earth’s position in the universe. Tick off the account you think 
is best, and jot down why.

•• The Earth is a flat disc carried on the back of a giant tortoise.....
	 ..............................................................................................

..............................................................................................

•• The Earth is a giant egg laid long ago by a massive bird............
	 ..............................................................................................

..............................................................................................

•• The Earth is a sphere located at the centre of the universe.....
	 ..............................................................................................

..............................................................................................

•• The Earth is a rocky planet orbiting our sun, Sol, in the Milky  
Way galaxy..............................................................................

	 ..............................................................................................
..............................................................................................

Obviously, the last account is the best. But why? Because none of the first three accounts can 
satisfactorily explain many of the things we know about the Earth. We have plenty of images taken 
from aircraft and satellites clearly showing the planet’s curvature; we have amassed huge amounts 
of information about the movement of the planets and stars in the universe around us. Stories about 
flat discs, tortoises and giant eggs may once have been sufficient to explain what people knew – but 
they are no longer the best account we have for addressing the sum total of our knowledge.

The last account, however – that the Earth is a rocky planet orbiting our sun – fits in with the best 
current information we have. It does not require us to deny what we know or to make special 
excuses. Moreover, it is precise enough that we can test it rigorously.

This doesn’t mean we now know everything or that we are entirely correct in a way that nobody has 
ever been before. Quite the opposite. Our understanding will continue to change as we learn new 
things, and it is the task of critical thinking to keep challenging us to come up with better explanations.

This is an important point: rigorous critical thinking means not only explaining why we believe some-
thing to be the case, but also being obliged to change our minds when our knowledge about the world 
changes. In this sense, it is related to a purpose that it shares with all scientific and philosophical 
investigations: searching for the best account we can currently offer of the way things actually are.

This is how progress works, if and when it works: we attempt to find a clear and precise account of 
the way things are, then we test our thinking not by seeking confirmation, but by looking for things 
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critical thinking helps 
us to search for the 
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we still cannot explain. It is those things we cannot explain that point the way forward; that sketch 
the outlines of new theories and ideas which may, in their turn, push back the frontier of human 
ignorance a little further.

Summary

Uncritical thinking entails automatically believing what you read or are told without pausing to ask 
whether it is accurate, true or reasonable.

Critical thinking means actively setting out to understand what is really going on, by carefully evalu-
ating information, ideas and arguments – and thinking carefully about the process of thinking itself.

Underlying critical thinking are the connected principles of scepticism and objectivity:

•• Scepticism entails not automatically accepting that something you hear, read or see should be 
taken at face value.

•• Objectivity means trying to identify the facts of a situation as seen from the outside, rather than 
relying only on your own – or someone else’s – particular feelings or point of view.

There is no such thing as perfect objectivity – you will always bring your experiences and perspec-
tive with you – but it is possible to know yourself better, and to practise using tools and techniques 
for seeing things more clearly. This includes dealing with the difficulties of bias, which comes in two 
general forms:

•• Conscious bias is when someone deliberately presents a very one-sided view of something, or 
explicitly holds a one-sided opinion about something.

•• Unconscious bias is when someone’s opinions or decisions are distorted by factors that they 
are not even aware of.

In particular, it’s important to be alert to the problem of confirmation bias: the universal human 
tendency to use new information only to confirm what you already believe, rather than seeking to 
improve and clarify your understanding.

It’s vital to allocate your attention effectively if you want to think critically – and to remember 
that the first rule of critical engagement is to slow down, and to set aside your first impressions 
and prejudices.

Critical thinking is best thought of as a set of techniques rather than something you either can or 
cannot do. Improving your critical thinking means developing and practising a particular set of 
skills: your toolkit for critical engagement. These tools will help you:

•• understand and evaluate reasoning.
•• understand and evaluate evidence.
•• understand and account for bias.
•• develop clear, confident, critical writing.
•• become a critically engaged user of technology.

When we think critically, we are searching for the best account we can currently offer of the way 
things actually are – and this means being obliged to change our minds when facts and reason 
demand that we do.



Now watch the video ‘What is critical thinking (and why should I care)?’ It’s on YouTube. Tell me what you think via #TalkCriticalThinking

Need a break? Try a Buzzfeed quiz  and test what you (think you) know. They’re at buzzfeed.com/tomchatfield
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Five things you’ll learn in this chapter

1	 The significance of reasoning in work and research
2	 How to identify arguments and their conclusions
3	 How to improve your ability to create clear descriptions, summaries and examples
4	 How to tell the difference between arguments and explanations
5	 How to distinguish between better and worse explanations

We have defined critical thinking as the opposite of uncritical thinking. Rather than automatically 
believing what you read or are told, it entails pausing and carefully evaluating what is really going 
on. When we think critically, we are searching for the best account we can currently offer of the way 
things actually are. This involves two related questions:

•• Why we should accept something as true, and…
•• …How things came to be the way they are.

Another way of putting this is that we are interested in identifying and making good arguments, 
coming up with reasonable explanations – and rejecting bad examples of both.

Critical-thinking books often place a great deal of emphasis on arguments – and we’ll explore why 
in this chapter – but they are far from the whole story. We also need to be able to think critically 
about other kinds of communication and expression – and to be especially alert to the kind of rea-
soning that lies behind explanations, theories and the scientific method of investigation.

What is an argument? Persuasion through reasoning

Why does reasoning matter so much? To answer this, let’s first look at something different: 
assertions. Here is an assertion about keeping animals as pets:

It is wrong to keep animals as pets.

An assertion is a statement of fact or belief, provided without support or justification. It’s also some-
thing that, on its own, does little other than impart information.

By contrast, an argument does something more useful. Consider this line of argument about 
keeping animals as pets:

It is wrong to keep animals as pets, because this means they are not free and cannot lead dignified lives. 

All living creatures deserve the dignity of freedom.

Now, we are looking not only at a claim about the way things are, but also at a line of reasoning 
seeking to justify this claim. This attempt to provide reasonable justification for a particular conclu-
sion is important. When someone asserts that ‘it is wrong to keep animals as pets’, we have no 
way of knowing why they think this. They might have an amazingly convincing reason that would 
change our lives if we heard it. They might simply be saying it because their mother used to say 
it. We don’t know. As soon as they make an argument, however, we can start to do all kinds of 
interesting things. We can:

•• Gain a fuller understanding of their view of the situation.
•• Work out whether or not we agree with their reasoning.
•• Compare different arguments to see whether something else is more convincing.
•• Investigate to see whether they have ignored important information or ideas.
•• Debate with them and attempt to change their minds – or change our own.

Assertion: a 
statement of fact 
or belief, provided 
without support or 
justification



24

PART I: THE ART AND SCIENCE OF BEING REASONABLE

When someone makes an argument, they are attempting to persuade you that you should accept a 
particular conclusion – and they are doing so by presenting a series of other propositions that (they 
claim) support it. Here, then, is a working definition of an argument in critical thinking: an argument 
is an attempt to persuade you of the truth of a particular conclusion using reasoning.

We can break this down into two key elements:

•• You are presented with a line of reasoning that…
•• …seeks to convince you to accept a particular conclusion.

The conclusion of an argument is its final point: the point that everything else leads towards. One 
argument’s conclusion can be the starting point of another; but each argument only has one final 
conclusion.

Below are three different ways in which I might talk to you about a job you are looking to fill. Only 
one of them is an argument in the sense I’ve just described: presenting both a conclusion and a 
line of reasoning. Try to identify which one:

	  YES	  NO	

1	 Hi! My name is Tom, and I’m the right man for this job!.............
................................................................................................
...............................................................................................

2	 I’m the right person for the job. I’m the best qualified and I’m  
available now..........................................................................
...............................................................................................
...............................................................................................

3	 I have plenty of work experience from around the world; I’m a  
great worker............................................................................
...............................................................................................
...............................................................................................

Let’s go through them in order, seeing whether they have both reasoning and a conclusion:

(1)	 This definitely has a conclusion – ‘I’m the right man for this job!’ – but no reasoning is provided 
to support it. I may have provided a cheerful introduction, but I haven’t offered any reasons in 
support of my conclusion: I have simply asserted it.

(2)	This has both reasoning and a conclusion: it may sound informal, but it still counts as an 
argument. The first sentence provides our conclusion – ‘I’m the right person for the job’; 
while the second sentence provides two reasons supporting it – ‘I’m the best qualified’ and 
‘I’m available now’.

(3)	 This presents what you might think of as a line of reasoning – ‘I have plenty of work experience’ –  
but there is no explicit attempt to link it to a conclusion, or indeed to persuade you. I’m simply 
making an assertion about my experience and abilities.

Note, however, that if this third example came in the context of a general conversation about jobs, 
you might decide that what I would like you to conclude is so evident that my words do count as 
an argument. If, for example, you had just said ‘I really need a new employee with global experi-
ence’ and I instantly replied ‘I have plenty of work experience from around the world’, then the 
conclusion I wanted to convince you of would be obvious enough for this to qualify as an argu-
ment. In other words, explicitly presenting a line of reasoning may be enough for something to 
qualify as an argument, if the concusion is self-evident from the context.

Argument: an 
attempt to persuade 

someone through 
reasoning that they 
should agree with a 

particular conclusion

Conclusion: the final 
point that someone 

making an argument 
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In real life, it can be quite an art to identify whether an argument is being made. For each of the 
examples below, try to identify whether an argument is being made or not. If one is, tick, and pick 
out what reasoning and conclusion is being presented:

	  YES	  NO	

1	 Come on in, the water’s lovely!..................................................
...............................................................................................
...............................................................................................

2	 Beware of the dog: he’s angry and might bite your hand...........
................................................................................................
................................................................................................

3	 You wouldn’t want to meet my brother when he has a hangover
................................................................................................
................................................................................................

Although (1) sounds informal – ‘come on in, the water’s lovely!’ – it does qualify as an argument 
once we spell it out. It’s an effort to persuade you of the conclusion that you should come into the 
water, using the reasoning that the water is lovely. As to whether you find this convincing – you may 
want to dip a toe in to test the temperature before diving.

Example (2) also contains an argument. It’s an effort to persuade you of the conclusion that you 
should beware of the dog, using the reasoning that he is angry and might bite you. Again, the infor-
mality of the tone means we need to paraphrase things to be clear about what is going on.

Finally, example (3) is not an argument, although it sounds similar to one: ‘You wouldn’t want 
to meet my brother when he has a hangover.’ No attempt at persuading you of a conclusion is 
taking place: you are simply being told some information about my brother that you may choose 
to believe, or not.

If, instead, I had said ‘my brother has a hangover: you should just ignore him because he’s bound 
to be in a bad mood’, then this would count as an argument because I would be trying to persuade 
you of a conclusion (that you should ignore my brother) using reasoning (that he has a hangover 
and is bound to be in a bad mood).

Spotting arguments by searching for a conclusion

You may have noticed that, in each of the examples above, I began analysing all of them by 
searching for a conclusion. This may sound like doing things backwards, but – as we will explore 
in more detail in the next chapter – this is the most useful way to begin when trying to work out 
whether you are dealing with an argument. Tick off any you believe are arguments and note why. 

Look at the three passages below and try using conclusion-spotting as a technique to help you 
determine whether they are arguments or not Tick off any you believe are arguments and note why.

1	 You should definitely let me look after your cat while you’re 
on holiday. I love cats. And cats love me. I have lots of cats at 
home and know how to look after them. I have 12 cats, and I 
talk to them all the time. I’m a real cat expert...........................
...............................................................................................
...............................................................................................
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2	 For a surprisingly large number of clinical trials, scientists can-
not reproduce the original result when a study is repeated. This 
suggests that something may be seriously wrong with the sys-
tem of peer review and publication around clinical trials...........
...............................................................................................
...............................................................................................

3	 I have a large number of friends who work in the finance indus-
try: horrid people, insecure profession. But we do go out for 
some excellent dinners............................................................
...............................................................................................
...............................................................................................

Example (1) is an argument. Here, the conclusion comes in the first sentence: ‘you should defi-
nitely let me look after your cat while you’re on holiday.’ The rest of the paragraph then provides 
some reasoning as to why you should accept this conclusion – the fact that I love cats, have lots of 
cats and know how to look after them – alongside some less relevant (and frankly alarming) infor-
mation about my cat-related habits.

Example (2) is also an argument. The first sentence sets out a line of reasoning around the fact 
that scientists cannot repeat the results of some clinical trials. The second sentence presents a 
conclusion supported by this line of reasoning – that something may be wrong with peer review and 
publication. Spotting the conclusion allows us to work backwards and see that the first sentence 
comes before it, and that an argument is being made.

Example (3) is not an argument. The ideas presented do not fit in any particular order, and one 
is not the conclusion of a line of thought suggested by another. It may very well be the case that I 
have reached the conclusion that finance is an ‘insecure profession’ – but in this case it is simply 
asserted, without any reasoning in support.

In real life, you will be dealing with longer and more confusing arguments than these examples – 
making it useful, as in the case of reasoning, to bear in mind a number of indicator words that point 
towards a conclusion. There is no firm rule about using indicator words, and sometimes there will 
not be any. Often, however, a final conclusion will either be indicated by words like ‘because’ and 
‘since’ or will appear prominently at either the start or end of a piece of writing.

Now try reading the following passage. Does it contain an argument, complete with reasoning and 
conclusion? If so, see if you can spot any indicator words that show where each is to be found.

Expenditure on early childhood education varies greatly from country to country. By some measures, 

the UK spends more than any other country on this first educational stage – but then drops behind 

when it comes to primary and secondary education. Given that there is a lack of direct evidence around 

the impact of spending on educational outcomes, and that evidence-based policymaking is especially 

important in the educational space, detailed comparative research into the impact of spending on 

attainment at each level across different countries would thus make a valuable topic for rigorous 

investigation.

Close reading is vital for teasing out the key points being made here. As the phrase ‘given 
that’ indicates, the main reasoning of this argument is that ‘there is a notable lack of direct 
evidence around the impact of spending on educational outcomes’ and that ‘evidence-based 
policymaking is especially important in the educational space’ – while, as the word ‘thus’ 
indicates, its conclusion is that ‘detailed comparative research into the impact of spending 
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on attainment at each level across different countries would thus make a valuable topic for 
rigorous investigation’.

Did you come up with the same analysis? If not, don’t worry. Arguments aren’t always easy to 
spot – and doing so means paying as much attention to what isn’t an argument as to what is one. 
In the next sections, we’re going to look at several key types of non-arguments – types of writing 
that do not count as arguments, because they don’t involve trying to persuade you of a conclusion 
through reasoning.

SMART STUDY: spotting the words that indicate conclusions and reasoning.

Certain words and phrases often indicate where an argument’s reasoning and its conclusion are.

When trying to identify a line of reasoning, look for phrases such as ‘given that,’ ‘based upon’, ‘con-
sidering’, ‘since’, ‘because’ and other words that mobilize information in support of an idea rather 
than simply presenting it as fact. When trying to spot a conclusion, look for indicator words and 
phrases like ‘thus’ ‘therefore’, ‘and so’, ‘overall’, ‘which shows that’.

What isn’t an argument? Information without reasoning

We’ve said that an argument means using reasoning to support a particular conclusion. If this is not 
taking place, something other than an argument is being presented.

When we are presented with information but no explicit reasoning, the crucial question is how 
far we believe this information to be accurate and relevant to the particular topic we are engaging 
with. This section explores four different types of information that we commonly find in writing 
and speech:

•• Descriptions.
•• Summaries.
•• Opinions and beliefs.
•• Clarifications and illustrations.

Descriptions

Consider the following statements. Are any of them arguments?

	  YES	  NO	

1	 According to the World Health Organization, the world’s leading 
cause of death is coronary heart disease. 

2	 My grandfather died of coronary heart disease at the age of 90.

3	 Coronary heart disease affects more men than women. 

As you probably guessed, none of the statements above is an argument. Instead, they are  
descriptions: they report information about something, but they don’t perform any kind of reasoning – 
and nor do they pass judgement on or analyse the information they contain.

You might think that saying ‘coronary heart disease affects more men than women’ does include 
some kind of reasoning or evaluation. But even this simply provides descriptive information. I am 
not telling you what I think. I am simply passing on information.

Non-argument: any 
element of a piece of 
writing that does not 
attempt to persuade 
you of a conclusion 
through reasoning, 

and thus doesn’t 
qualify as part of an 

argument
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A good description aims to provide clear information without introducing any evaluation, reasoning 
or persuasion: its purpose is to convey relevant information as clearly and neutrally as possible. 
Compare the following two descriptions. 

	 WHICH IS BETTER?	

1	 A lot of people in our experiment found it difficult to work out 
what was going on. 

2	 Eight out of the ten subjects in our experiment found the 
instructions they were given sufficiently unclear that they failed 
to perform the tasks correctly. 

Both of the sentences above describe the same thing, but it’s clear that the second sentence is a 
better description than the first. It is more detailed, more precise and clearer: it offers a more useful 
record of what happened. Paying close attention and writing detailed, useful descriptions is quite 
an art – not least because it means deciding what is worth paying attention to in the first place.

In the example above, it is useful to know that eight out of ten people found the instructions they 
were given unclear. It would be even more useful to know exactly what each of them found unclear 
within the instructions. It would probably not, however, be useful to know what colour clothes they 
were each wearing, or how tall they were. In any situation, there are an almost infinite number of 
things we could choose to describe – and so the question of what it is most relevant to include and 
exclude is of the utmost importance.

When reading or writing a description yourself, try to bear these questions in mind:

•• What was the person writing this description in a position to know?
•• What within this description is useful or relevant to what I want to know?
•• What other details have been left out that might be useful or important?
•• Is the description precise and clear, or is it vague, unclear or exaggerated?

Summaries

Here’s an extended example of a particular kind of description often used in academic work and 
research:

The experiment entailed dividing 100 volunteers into two groups of 50. The groups were selected at random 

in advance using a random number generator, and allocated to two different rooms in which they would sit 

an identical test. Half an hour was allowed for completing the test, which consisted of 30 multiple-choice 

questions based on correctly identifying the next symbol in a sequence. The first group was permitted, 

before sitting the test, to eat as many freshly baked cookies as they wished from five trays placed in the 

room. The second group had identical trays of cookies placed in their room, but were told that they could not 

eat until they had finished. Overall, those who were allowed to eat immediately averaged 75 per cent correct 

results in the test compared to 55 per cent among those who were not allowed to eat until the end.

This passage is a summary, in this case of a fictional experiment (based very loosely on a real psy-
chological experiment conducted by Baumeister, Bratslavsky, Muraven and Tice at Case Western 
Reserve University in 1998).4 Like any description, it conveys information without offering analysis 
or reasoning; but the particular skill of writing a summary is, as briefly as possible, to cover all the 
main points in an area.

Being able to write and to read this kind of description closely is a surprisingly important and dif-
ficult skill. It means thinking and writing clearly – and identifying what the key points are within a 

Summary: a brief 
outline of key 
information, often 
setting out the main 
points covered in a 
longer piece of work
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longer piece of work. It also involves ensuring we do not unthinkingly introduce biases, arguments, 
opinions and other extraneous material into our work at a point where we are simply trying to pro-
vide information. Compare the summary above to this very different account:

The experiment entailed dividing 100 volunteers into two groups of 50 that we ended up thinking of as 

the ‘greedy’ and the ‘hungry’ groups. Each group was forced to sit an identical and extremely boring test. 

I’m not sure all of them understood it, and am worried that the results might be invalid given how many 

of them seemed to crash the system or get stuck and not bother finishing. Anyway, the first group ate lots 

of cookies which we had put on a table while the others didn’t, and it was amazing what a difference this 

made; being hungry is clearly bad for the brain, although actually the best performer was in the ‘hungry’ 

group. Then again, I think they cheated and stole a cookie or two before the time was up.

This is a pretty poor summary of an experiment compared to the first version (although I will admit 
that it’s a livelier read). It’s confused and confusing in terms of structure. It doesn’t tell us everything 
we need to know to get a clear picture of what happened. It mixes things like opinion and evaluation 
in with the description (‘being hungry is clearly bad for the brain’). And it contains irrelevant details, 
like speculation about whether one person stole cookies, while missing out key information – such 
as what the overall results were.

A good summary carefully and clearly sets out relevant information – and covers all the key points 
as briefly as possible, while introducing nothing that is irrelevant or confusing. When reading or 
writing a summary, ask yourself:

•• What is the purpose of this summary?
•• What are the key points needed to understand what is going on?
•• Is there any irrelevant detail that can be left out – or some essential information that needs to 

be added – in order to make this as concise and clear as possible?

Opinions and beliefs

If I tell you what someone else thinks, then I am simply reporting a piece of information. If, during 
the course of a public debate, a politician says ‘I believe that immigration is the greatest crisis fac-
ing this country today’, everyone who has watched the debate is equally in a position to describe 
what the politician said. Reporting their opinion – by saying ‘the minister stated during the debate 
that immigration is the greatest crisis facing our country’ – is just another kind of description.

If, however, I share my own opinion or belief, then I am doing something different. I am describing 
something that nobody else has access to: what is taking place inside my own mind. Consider these 
three statements. Each one, in its way, presents an opinion or belief, offering information about one 
person’s view of the world:

OPINION                 BELIEF

1	 Governments are morally obliged to lead the fight against heart 
disease. 

2	 Heart disease is a terrible thing.

3	 Your diet is awful: you ought to stop eating so much bacon!

The first example doesn’t contain the words ‘I think that’, but it’s clear on reading it closely that say-
ing ‘governments are morally obliged to lead the fight against heart disease’ is not simply a neutral 

Opinion or belief: 
presents someone’s 
point of view without 

offering reasoning. 
Opinions tend to be 

personal judgements 
based on facts; while 

beliefs tend to be 
convictions based 

on morality, faith or 
cultural context
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description of something the speaker has noticed. It’s not like saying ‘there is a lot of heart disease in 
the world’: it presents a particular individual’s view about the way things ought to be.

The second statement, ‘heart disease is a terrible thing’, is more obviously a statement of belief. 
You might think that it’s true, but what matters is that, in this particular case, it is presented without 
any particular reasoning being offered. We are simply being informed that this is what the speaker 
thinks about heart disease.

The last of my three examples is an opinion directly addressed to someone else, saying what I think 
they ought to do – ‘your diet is awful: you ought to stop eating so much bacon!’ We can classify this 
as a piece of advice or a warning: a special kind of opinion that describes not only someone’s point 
of view, but their point of view about what ought to be done.

In the real world, we spend much of our time dealing with beliefs and opinions – and expressing our 
own. We only tend to offer reasoning for our point of view occasionally; and even when we do, we 
are often not so much trying to persuade someone else that we are correct, as seeking to explain 
why we did something or believe something. When encountering an opinion or a belief, ask yourself:

•• Does this seem like a reasonable view for someone to hold?
•• What effect is holding such a belief or opinion likely to have?
•• What different opinions or beliefs is it possible to hold, or are held by others?

Clarifications and illustrations

Clarifications and illustrations are often used to help us understand ideas and arguments. Here is 
an example of each – read them closely and see if you can tell them apart:

CLARIFICATION        IIIUSTRATION

1	 By coronary heart disease, I mean a group of diseases that 
involve reduced blood flow to the muscles of the heart itself, 
resulting from the narrowing of the coronary arteries.

2	 Cultures all around the world celebrate dancing in public. In 
China, many couples used to perform publicly in parks to 
ballroom dancing music played through loudspeakers.

The first is an example of a clarification: it takes a phrase or an idea (in this case, coronary heart 
disease) and clarifies what is meant when this phrase is used. The second is an illustration. Having 
made a point – that cultures all around the world celebrate dancing in public – a specific example 
of the point is supplied in order to show how the point may apply in a particular instance.

A clarification may sound similar to supplying the definition of a word or concept, but it can also 
apply to a more general explanation of what an author is interested in or means. For example, if I 
am writing an essay about research ethics in sociology, I might begin by clarifying my focus:

Research ethics is a contentious field. For the purposes of this essay, I will largely be referring to 

research ethics within the field of sociology; this is not to suggest that many other fields do not face their 

own version of these challenges.

We can think of illustrations as a special kind of clarification: a particular example is used to illus-
trate what is meant by a larger idea. In my essay on research ethics, I might use a particular case 
to illustrate a general principle:

Advice and warnings: 
opinions about what 
someone should, or 
should not, do

                        

                        

Clarification: spells 
out what is meant by 
a particular phrase, 
idea or line of 
thought

Illustration: provides 
a particular instance 
of a general point



32

PART I: THE ART AND SCIENCE OF BEING REASONABLE

Before starting any research, you must obtain ethics approval in the form of written confirmation from 

your department – bearing in mind that standards can vary from country to country. One recent piece 

of research involving questionnaires about intimate sexual behaviour was successfully approved in 

Australia, but had to be substantially rewritten before it could be approved in America.

An illustration may simply sound like a posh term for an example – and in many ways it is – but it 
puts a useful emphasis on the fact that not every example can illustrate a general point effectively, 
and that a good example is one selected for both its relevance and its usefulness in clarifying  
a larger point.

Explanations: the business of reasoning backwards

Explanations can be difficult to distinguish from arguments, because both of them offer reasons in 
support of something. While an argument attempts to persuade you that a particular conclusion is 
true through reasoning, however, an explanation takes it for granted that something is true – and 
then sets out to explain how or why it happened.

In a sense, explanations are an inversion of arguments: they reason backwards from a conclusion 
that is assumed to be true, and are interested in persuading the audience that their answer to the 
question ‘why did this thing happen?’ is the best available.

Although they don’t behave like formal arguments, properly reasoned explanations are both a vital 
form of reasoning and a major element of most scientific and philosophical research. Most worth-
while enquiries will at some point entail the question ‘why?’ – why the world is like it is, why one 
thing happened rather than another, why someone did something. Here’s a simple example of an 
explanation:

I stopped eating lots of bacon because I was worried about my heart.

Even though this includes the word ‘because’, I am not trying to persuade you of the fact that I 
have stopped eating lots of bacon. Instead, I have begun with a statement of fact that I expect you 
to accept as true – ‘I stopped eating lots of bacon’ – and have then offered an explanation of how 
that fact came to be: ‘because I was worried about my heart’.

Is my explanation the whole truth? Almost certainly not. The reasons behind even an apparently 
simple decision are likely to be more complex than I can express in a single sentence. Why did I 
become worried about my heart? Why did this make me stop eating bacon in particular? What other 
factors are involved? A ‘why’ invariably involves further ‘whys’.

Another way of putting this is that explanations are stories – and there are always more stories to be told. 
They’re one of the most contested and slippery ways we can use our reasoning because, so far as the 
person offering an explanation is concerned, what they are saying is often so obvious it is barely distin-
guishable from straightforward description – and yet someone else might disagree entirely. Consider the 
following three examples: are these explanations or arguments?

EXPLANATION            ARGUMENT

1	 Tom read on the British Heart Foundation website that 
healthy eating and staying active help keep your heart 
healthy. As a result, he decided to change his diet and to go 
jogging twice a week.

Explanation: 
suggests the reason 

or reasons that 
something came to 

be the way it is
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2	 Her husband no longer eats butter or drinks full-fat milk. She 
showed him a picture of clogged arteries which frightened him 
into changing his eating habits. 

3	 I go running twice a week because it helps me keep my life 
feeling balanced.

In the first example above, I am offering an explanation rather than an argument because I am not 
trying to persuade you that something is true. I am simply reporting as a fact the information that 
Tom is now going jogging twice a week, and that the explanation for this is the fact that he read 
about staying active on the British Heart Foundation website.

In the second example, it’s the same story again. It is presented as a fact that her husband no lon-
ger eats butter or drinks full-fat milk – and the explanation for this is that he was shown a picture of 
clogged arteries which frightened him into changing his habits.

Finally, the third example offers in a single sentence an explanation of why I go running twice 
a week: because it helps me keep my life feeling balanced. You may or may not believe what I 
am saying; if you wish to offer a rival explanation, however, you’ll need to produce some pretty 
compelling evidence.

One reason that explanations can be tricky to tell apart from arguments is that they have a similar struc-
ture, and use similar words, like ‘because’ and ‘since’. If you’re trying to distinguish between them, ask:

•• Is someone trying to persuade me that something is true (argument) or simply trying to inform 
me why something is the way that it is (explanation)?

•• Is the thing for which reasons are being offered a completed event in the past that is presented 
as a fact (explanation) or a possibility that I am being asked to agree with (argument)?

Explanations are significant in critical thinking, and it’s a mistake to treat them as less complex 
than arguments. Deciding between rival explanations is one of the most important everyday criti-
cal thinking tasks most people face – and one that often demands evidence-based investigation. 
In Chapter 5, we’ll look at this kind of investigation in more detail. For now, here are two general 
principles for comparing the quality of explanations:

•• A good explanation is able to account for all the evidence in a particular case, and does not 
simply ignore inconvenient facts.

•• A good explanation is economical: it has no unnecessary steps or assumptions. In general, a 
simpler explanation that accounts for all the facts is preferable to a more complex explanation 
that does the same.

Imagine that I have just been caught driving too fast by the police, and you are required to decide 
between the following four explanations:

	 BEST EXPLANATION	

1	 I was driving too fast because I didn’t notice my speed had 
crept up.

2	 I was driving too fast because I have a fast car and love driving 
it fast.

3	 I was driving too fast because I’m dashing to see my sick 
mother.

4	 I was driving too fast because my speedometer is faulty.
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Determining which of these is most reasonable requires further investigation, and here is some 
information from a police report presenting the results of this:

Upon inspection, the car’s speedometer turned out to be working perfectly; a phone call revealed that 

the driver’s mother was perfectly healthy; and a search of the police database revealed that it was not his 

first time being caught speeding.

At this point, you might decide that the second explanation – I was driving too fast because I have a 
fast car and love driving it fast – is the best fit. This doesn’t mean it is definitely correct; but it does 
mean that I would need to come up with something else that explained all the facts more efficiently 
and effectively if I wanted to change your mind (or that of the police).

SMART STUDY: Six key types of content

Here is a list of the six different kinds of information and expression we have looked at in this chap-
ter, with a brief summary for each. We have looked at four types of information presented without 
reasoning:

Description: reporting information in a direct 
and straightforward way

Opinion: presenting a judgement without 
providing reasoning

Clarification: spelling out or demonstrating a 
particular concept

Summary: providing a brief outline of key 
information

Belief: presenting a judgement without 
providing reasoning

Illustration: spelling out or demonstrating a 
particular concept

And we have also looked at two types of information presented with reasoning:

Argument: persuasion through reasoning in 
support of a conclusion

Explanation: reasoning backwards from 
something assumed to be true

Between them, these six classes of content describe most of what is likely to be relevant and mean-
ingful within a piece of work you are studying or writing yourself – these will need to be carefully 
distinguished from irrelevant and extraneous materials.

Try to classify each example below as either a description, summary, opinion or belief, clarification 
or illustration, argument, or explanation. There are only two arguments, and at least one example 
of every other type of content we’ve covered:

1	 An odd number of participants means that someone will always be left out when picking two 
balanced teams: five people means two teams of two and one person left out; seven people 
means two teams of three and one left out; and so on.

2	 My cake burned to a crisp because I accidentally left it in the oven for 13 hours. 
3	 The IKEA wardrobe gently collapsed as I stepped back to admire my handiwork; it was almost 

majestic to behold its gravitationally induced self-disassembly.
4	 Here is how I built the wardrobe: first, I threw away the instructions; second, I fitted all the 

round bits into the little holes; third, I screwed together everything that looked like it needed 
screwing; fourth, I hit all the remaining parts with a hammer. 

5	 It’s immoral to buy incredibly cheap clothing on the high street. 
6	 It’s immoral to buy incredibly cheap clothing: people work long hours for terrible pay in over-

crowded factories in order to produce it. 
7	 The clothing we buy is only incredibly cheap because the people making it are paid so little.
8	 He ran rapidly and gracefully out of the water because he had a crab attached to his face.
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9	 You ought to buy copies of this book for all your friends: it is excellent value and will almost 
certainly make them all cleverer. 

10	 I only wrote the previous example because I was running out of ideas. 

DESCRIPTION #: ………….................…….. 	 SUMMARY #: ……..…………….……….

OPINION #: …………………………….........	 BELIEF #: …………………….…………..

CLARIFICATION #: …..……………………....	 ILLUSTRATION #: …………..……………

ARGUMENT #: ……………………………….	 EXPLANATION #: ……………...………….

The two arguments are: (6), which attempts to persuade you that it’s immoral to buy cheap cloth-
ing, using the reasoning that the people who make it work in terrible conditions; and (9), which 
attempts to persuade you that you should buy this book for your friends, using the reasoning that it 
is excellent value and will make them cleverer. Whether either of these constitutes a good argument 
is something for you to ponder.

Among the rest, (1) is an illustration: a general point is made, about someone always being left out 
when you pick teams from an odd number, and then illustrations are provided of particular cases 
that show how it works. Then (2) is an explanation: I am explaining why it is that my cake burned 
to a crisp. Next, (3) is a simple description (of a wardrobe collapsing), while (4) offers a summary 
outlining the process by which I built the wardrobe so badly, and (5) is an opinion or belief – it’s 
probably most accurate to call it an opinion about the immorality of cheap clothing, likely to be 
based on underlying beliefs about what is right and wrong.

As we’ve already seen, (6) is an argument – notice that it takes the opinion expressed in  
(5) and turns it into an argument by expressing reasons to support that point of view, while (7) is 
an explanation on the same theme – it simply seeks to explain the fact that the clothing we buy 
is incredibly cheap. Finally, (10) is also an explanation, providing an account of why it is that I 
wrote the previous example.

Overall, how many did you correctly identify out of ten? If it was fewer than seven, I’d recommend 
you look briefly again over the ones you found most difficult.

THINK ABOUT THIS: Can you think of other kinds of information offered without attempts at 
persuasion beyond those listed in this chapter? How might you classify them? ........................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

What isn’t an argument? Persuasion without reasoning

While arguments are an attempt to persuade us of something using reasoning, rhetoric is an attempt 
to persuade us by other means. Rhetoric is a general term for the art of persuasive speaking or 
writing, dating back to the ancient Roman and Greek world. A great variety of rhetorical techniques 
are deployed by speakers and authors, with the intention of bringing their audience around to a 
particular conclusion or point of view. We’ll examine rhetoric in depth in Chapter 7 – for now, it’s 
worth running through a few of its basic features.

Rhetoric: the 
attempt to persuade 
by appealing to 
emotions rather than 
to reason
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In practice, most of the arguments (and the non-arguments) we encounter in real life will have 
some rhetorical elements around them. Rhetoric isn’t inherently a bad thing, but we need to pay 
very close attention to how the style in which something is written and presented can affect our 
thinking in ways that have nothing to do with reasoning.

Everyone writes in a different style, and there are different styles appropriate to different subjects. 
When we are writing a message to friends, we use different words and phrases than if we are writing 
to our parents. If you were writing a story, a lyric or a poem, you would do very different things with 
language than if you were writing an essay or describing a scientific experiment.

In general, academic writing requires a style that is as clear as possible: that says exactly what 
you mean and that is not confusing. Difficulty is an inevitable feature of academic disciplines that 
demand specialist terms and high-level understanding. Unfortunately, some academic writing can 
also be needlessly difficult itself – either in terms of its structure and vocabulary, or the length and 
complexity of its sentences.

This lack of clarity can itself be a rhetorical manipulation: a way of conveying that you are an expert 
and that only experts are able to deal with the complexities of your subject. In general, it’s a good idea 
to be wary of very difficult writing. It may be concealing a lack of precision, understanding, evidence – 
or simply the fear that expressing something too clearly devalues expertise. Then again, even the use 
of rational and reasonable language can itself be a persuasive technique (‘I am a serious scientist: you 
can trust me’). One of the first things you need to do when looking at any piece of writing is to ask:

•• What style of writing is this?
•• What are the intentions behind this style: how does the author want me to feel?
•• Is there actual reasoning behind what’s being presented, or am I being asked to accept it on 

other grounds?

Here are examples of just a few rhetorical techniques. In each case, how might you describe the 
particular manipulation I’m using to try to make my case?

1	 You look great today! So professional, so powerful. 
You should let me come and work with you, given 
that you’re such a brilliant leader and entrepreneur. 

2	 It’s time for a change: for something new and 
for someone fresh and keen in your workplace – 
and that someone is me. 

3	 I’m fending off job offers from a dozen potential 
employers right now – but it’s you I really want to 
work for. What do you say?

4	 If you don’t give me a job, I really don’t know 
what I’m going to do – I’ve got nothing. You are 
my only hope. Please. 

5	 If you don’t take someone like me on in the current 
business climate, your company will fail; just see if 
it doesn’t. You’re in trouble and you need my help.

6	 I’ve worked with some major-league disruptors in 
the disintermediation space. I know how to radi-
cally rethink verticals and horizontals. I can add 
real value.

.........................................................................

.........................................................................

.........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

.........................................................................

.........................................................................

.........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

Style: describes the 
way something is 
written: its words, 
phrases and the 
structures of its 

language. Different 
topics and audiences 
require very different 

styles
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In order, these examples embody:

1	 Flattery: praising someone in order to get them to do what you want.
2	 Appeal to novelty: saying that something is new and so it must be good.
3	 Appeal to popularity: saying that something is popular, so it must be good.
4	 Appeal to sympathy: playing on the heartstrings.
5	 Appeal to fear: trying to frighten someone into agreement.
6	 Jargon: using fancy, largely meaningless words in order to sound smart.

There’s plenty more where this came from. When it comes to critical thinking, you need to rec-
ognize as far as possible the rhetorical elements of any text you are engaging with – and then to 
disentangle the underlying reasoning from the materials surrounding it.

Let’s take a look at an emotive piece of writing, sentence by sentence. Can you see where the 
author is attempting to persuade you using emotional appeals and rhetorical devices rather 
than reasoning?

(1) The world of business is crazy! (2) Everyone is always talking about disruption, new ideas and new 

technology. (3) They say artificial intelligence is going to put half of the world’s workers out of a job. 

(4) But I don’t believe it. (5) I think that we are going to end up with a world where everything we do 

involves smart machines, but these smart machines allow us to find all kinds of interesting new work. 

(6) After all, people have always been afraid of new technology. (7) Just look at the Luddites, smashing 

up cotton mills during the Industrial Revolution back at the start of the 19th century. (8) Yet everybody 

didn’t stop working. (9) They just couldn’t imagine what all the new kinds of work would look like – until 

technology created it.

Sentence (1) is pure rhetoric: ‘the world of business is crazy!’ This is emotional language, complete 
with an exclamation mark for emphasis. It’s trying to get you on the author’s side, to create the 
expectation that you’re about to hear some zany stuff about the world of tech, and to create an 
informal rapport with the author.

Sentence (2) is also rhetorical rather than an attempt to provide reasoning or make an argu-
ment: ‘everyone is always talking about disruption’ we are told, which is unlikely literally to be 
true. The author is using exaggeration to set the stage: in this case, to suggest that ‘everyone’ 
is ‘always’ saying one thing, but that you are about to be presented with an exciting alternative 
point of view.

Sentences (3) and (4) deliberately contrast what ‘they say’ with the fact that ‘I don’t believe it’. 
This is conversational language, designed to create a sense of drama and engagement – so that 
by the time we finally get to sentence (5) and find out what ‘I think’, we are ready to start nodding 
our heads even though we have as yet seen no reasoning or evidence. Sentence (5) contains the 
concluding idea that the author wants you to believe – although it’s only after you get to the end of 
the passage that you are likely to work this out

As often happens in everyday prose, the reasoning in support of this conclusion is presented after 
rather than before that conclusion (it can be more rhetorically effective to start with your conclusion, 
and then to justify it). ‘After all’ begins sentence (6), before telling us that people have ‘always been 
afraid of new technology’ – a piece of reasoning expressed in the form of an over-generalization.

Sentences (7) and (8) further support the conclusion by inviting us to ‘look at the Luddites’  
in the 19th century – making the assumption that the way things were 200 years ago is  

Exaggeration: over-
stating the case, 
often as a rhetorical 
tactic; like over-
generalization, this is 
a way of making a far 
bigger claim than is 
actually the case

Over-generalization: 
suggesting that 
something is more 
generally true than it 
actually is, often as 
a rhetorical tactic; 
making a far broader 
claim than is the 
case in reality
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automatically relevant to the way things are today. This isn’t a strong form of reasoning: the 
example may or may not be relevant, but we need further details if we are to be convinced. It 
is, however, lively and engaging. Finally, sentence (9) offers the observation that people in the 
early 19th century ‘couldn’t imagine what all the new kinds of work would look like’ – which is 
hardly surprising.

Overall, we might strip away the rhetoric and express the ideas at the heart of this example like 
this: ‘People have always feared new technology. For example, the Luddites in the 19th century 
couldn’t imagine the opportunities new technology would create. But their fear was misguided. And 
the same is true today when it comes to fears around technology and jobs.’ This is a less exciting 
piece of prose – but it’s far easier to engage with its strengths and weaknesses as an argument. This 
process of stripping down and clarification is the focus of our next chapter, and the foundation of 
critical engagement with others’ ideas.

THINK ABOUT THIS: What are the main differences in your writing style between everyday 
communication – email, messages, status updates – and formal academic writing? 
Why do these differences exist? .........................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Summary

An assertion is a statement of fact or belief, provided without support or justification.

An argument is an attempt to persuade someone through reasoning that they should agree with 
a particular conclusion. You can split this into two key elements when identifying arguments:

•• Reasoning is being used to…
•• …make the case for a particular conclusion.

Arguments are important for critical thinking. By providing reasoning, seeking to justify a particular 
claim, arguments allow us to work out whether or not we agree with this reasoning – and to com-
pare different arguments in order to see which one we find most convincing.

When you’re trying to work out whether someone is making an argument, it’s often best to begin by 
seeing if you can find a conclusion that they’re trying to prove.

It’s important to distinguish between arguments and attempts at persuasion without reasoning. 
Rhetoric is the attempt to persuade by making an emotional appeal rather than by using reasoning. 
Paying close attention to writing style is important when reading critically: don’t be deceived by 
vagueness, exaggeration or difficulty.

Much of the time, you will also encounter information without persuasion. It’s important to be able 
to identify and evaluate this material separately from arguments. There are four types of information 
without persuasion:
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1	 Descriptions simply report information without evaluation or comment.
2	 A summary provides a brief outline of key information, often setting out the main points covered 

in a longer piece of work.
3	 An opinion or belief presents someone’s point of view without offering reasoning. Opinions 

tend to be personal judgements based on facts; while beliefs tend to be convictions based on 
morality, faith or cultural context.

4	 A clarification spells out what is meant by a particular phrase, idea or line of thought, while an 
illustration offers a particular instance of a general point.

Finally, explanations are a special form of reasoning that works backwards from a claim about the 
world – telling the story of how this thing came to be.

An explanation suggests the reasons that something came to be the way it is. The best explanations 
are able (1) to explain all the available evidence in (2) as simple a way as possible.

Now watch the video ‘Why should I bother to reason with other people?’ It’s on YouTube. Tell me what you think via #TalkCriticalThinking
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Why does reasoning matter (and how can you spot an argument)?

↓

How do you spell out the reasoning behind an argument?

↓

How do you draw out a logical conclusion from your premises?

↓

How do you draw out a probable conclusion from your premises?

↓

How can you select and test the best explanation of something?

↓

How should you assess evidence and plan your reading strategy?
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Five things you’ll learn in this chapter

1	 How to reconstruct someone else’s argument in standard form
2	 How to spot premises and conclusions
3	 How to spell out assumptions
4	 The importance of being charitable towards others’ arguments
5	 How to tell the difference between linked and independent premises

Assuming an argument is being made, what exactly is its author claiming – using what reasoning? 
To return to the analogy of developing a toolkit for critical thinking, answering these questions is 
like getting to grips with a complicated piece of machinery. We need to be able to take something 
apart and identify its different components if we want to fully understand it. This is known as 
reconstructing an argument.

Over the course of this chapter, we will build up a recipe for reconstructing any argument. The 
skills involved apply to more than just arguments: they are used whenever we are trying to get to 
the bottom of someone else’s thinking, and to spell out the key ideas and assumptions at play in 
a piece of writing or evidence. You can use them when thinking about explanations, and indeed 
any act of reasoning – so long as you don’t let your own assumptions prevent you from seeing what 
someone else is trying to say.

Premises and conclusions: the standard form

Appropriately enough, the most common approach to setting out an argument clearly is known as 
standard form. Here’s an example of a simple argument expressed first in a paragraph of ordinary 
writing, and then in standard form:

There are no copies of the textbook that you need in the library: this means that you won’t be able to 

borrow a copy from there.

Premise 1:	 The library does not have any copies of the textbook that you need.

Conclusion:	 You cannot borrow a copy of the textbook that you need from the library.

Standard form means rewriting an argument so that:

1	 The conclusion is set out clearly at the bottom.
2	 The reasoning leading to the conclusion is set out clearly above it in the form of numbered 

premises.

A premise is the most basic building block of an argument. Many different premises can be linked 
together into a chain of reasoning to support a conclusion – or, as in the example above, just one 
premise can sometimes be enough to support a conclusion on its own.

An argument can have many premises, but it can have only one final conclusion. The conclu-
sion of one argument can form the premise of another: what defines a conclusion is simply its 
place at the end of an argument. In a sense, all arguments are just a collection of propositions 
within which one is supported by all the rest. This is made clear when we use standard form. 
Every proposition has its own numbered line, and these lead in sequence to the final conclu-
sion. When an argument is successful, the progression between them is like a smooth stroll up 
a flight of steps.

Reconstructing 
an argument: 
identifying all its 
different parts, then 
spelling these out 
clearly in a standard 
form that allows us 
to see exactly how 
they work

Premise: a claim 
presented by an 
argument in support 
of its conclusion

Conclusion: the final 
proposition in any 
argument, supported 
by its premises
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Often, we encounter arguments in everyday life as a jumble of propositions, rather than a neatly 
structured sequence of premises followed by a conclusion. Below is an example of a more complex 
argument, set out in ordinary language first and then in standard form:

If I don’t know how to tell apart different types of variables, I will definitely fail my statistics exam. 

Unfortunately, I don’t even really know what a variable is, let alone how to tell different types apart. I am 

doomed to fail my exam!

Premise 1:	� Knowing how to tell apart different variables is essential to passing my 
statistics exam.

Premise 2:	 I do not know how to tell apart different types of variables.

Conclusion:	 I will fail my statistics exam.

Notice that in setting out this argument in standard form, I have rephrased and clarified the two 
premises compared to their original language. The second sentence of the original – ‘Unfortunately, 
I don’t even really know what a variable is, let alone how to tell different types apart’ – contains 
emotional information that is irrelevant to the process of reasoning.

Once we have accepted the premise that ‘knowing how to tell apart different variables is essential 
to passing my exam’, the only relevant information for the purposes of this argument becomes 
whether or not I can tell variables apart. If I cannot tell them apart, I will fail – which is the 
conclusion that the argument is seeking to justify. The information ‘unfortunately, I don’t even 
really know what a variable is…’ is extraneous to the argument, so I should leave it out of my 
reconstruction.

Try rewriting the example below in standard form, eliminating extraneous material in the process. 
It’s an argument with three premises, leading to a single conclusion.

Listen up! We must set off by 5pm at the latest. The river crossing is only open until 6pm. We need to 

use that river crossing – and we are one hour’s travel away.

Write them out below:

Premise 1: ....................................................................................................................................
.....................................................................................................................................................

Premise 2: ....................................................................................................................................
.....................................................................................................................................................

Premise 3: ....................................................................................................................................
.....................................................................................................................................................

Conclusion: ..................................................................................................................................
.....................................................................................................................................................

How did you do? Compare your version to my one, below. Did you put the premises in a different 
order to me? Did you separate all three in the same way as I have done? In this particular case, 
the sequence of the premises is not the most important thing. What matters is that the combina-
tion of three separate premises comes together to provide reasoning in support of one particular 
conclusion.

Extraneous material: 
information that 
is not relevant to 

the argument and 
should be left out 

as we carefully 
clarify each premise 

and conclusion by 
rewriting them
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Premise 1:	 We need to use the river crossing.

Premise 2:	 We are one hour’s travel away from the river crossing.

Premise 3:	 The river crossing is only open until 6pm.

Conclusion:	 We need to set off by 5pm at the latest.

There is one further thing we can add to aid our understanding here. In order to reconstruct this 
argument in as much detail as possible, we can fill in a missing piece of the reasoning: a step in 
the argument that has been assumed rather than spelled out. As often happens in arguments, the 
author has taken some information for granted – and we can only fully investigate their reasoning if 
we spell out what they are inviting us to assume.

Can you see what assumption is being made in the middle of this argument? It’s something so obvi-
ous that you might not think it’s even worth noting. I have added it in, below, next to the heading 
‘Conclusion 1’:

Premise 1:	 We need to use the river crossing.

Premise 2:	 We are one hour’s travel away from the river crossing.

Conclusion 1:	 We need to set off at least one hour before the crossing shuts.

Premise 3:	 The river crossing is only open until 6pm.

Conclusion 2:	 We need to set off by 5pm at the latest.

Notice that I have put this assumption in the form of an intermediate conclusion into my reasoning. 
The first two premises suggest this conclusion, which I then re-use as a new premise in combination 
with the third premise. An argument can only have one final conclusion, but it can have many inter-
mediate conclusions along the way.

An intermediate conclusion is a conclusion arrived at during the course of an argument; it is then 
used as a premise for building towards the final conclusion, which is the very last thing that the 
argument is attempting to prove.

Before we finish this introductory section, let’s look at one of the great advantages of using the 
standard form for argument – the fact that it allows us, easily, to compare different points of view 
and, once we have set them out clearly, to spot which is better or more reasonable. Imagine that 
there are a dozen of us in a group facing the scenario above: we all need to use a river crossing 
which is only open till 6pm and we are debating what we should do next. Someone else in the 
group shouts:

We need to get going right now! It would be terrible if we missed the crossing; we really need to use it. It 

is only open until 6pm. It takes an hour to get there and it’s 2pm already. Time is flying past. I can’t bear 

the thought of us failing to get across: it would be a disaster. There’s no time to lose – we need to get 

moving right now!

Just as we did above, let’s reconstruct this argument by disregarding the extraneous material, clari-
fying the language, setting out the conclusion at the end, and then listing the individual premises 
in order. Once we do all this, we end up with the following:

Assumption: 
something relevant 
to an argument that 
has been taken 
for granted by the 
person presenting it, 
rather than spelled 
out
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Premise 1:	 We need to use the river crossing.

Premise 2:	 We are one hour’s travel away from the river crossing.

Conclusion 1:	 We need to set off at least one hour before the crossing shuts.

Premise 3:	 The river crossing is only open until 6pm.

Conclusion 2:	 We need to set off by 5pm at the latest.

Premise 4:	 It is currently 2pm.

Conclusion 3:	 We need to set off right now in order to use the river crossing. [WRONG!]

Now that we have done this, we can see that the final conclusion suggested in this particular 
argument – ‘we need to set off right now’ – is not supported by the reasoning that comes 
before it. We will analyse the details of testing arguments in more detail later. Some of the 
time, however, successful reconstruction does most of the work for us: as soon as we have 
successfully reconstructed someone else’s argument in full detail, it becomes clear whether 
or not it makes sense.

If all this seems very cumbersome, don’t worry. I’m not suggesting that you need to set out every 
argument you encounter in standard form. Above all, familiarizing yourself with standard form can 
help you think about: how precisely arguments work; what it means to take them apart and make 
the best possible use of them; and how often it is that unstated assumptions need spelling out if we 
are to fully grasp what is going on.

SMART STUDY: What’s the point of reconstructing an argument?

Writing out someone else’s argument in standard form is hard work. It’s also not something you are 
going to do for everything you read. So why bother? Here are four practical reasons:

1	 Actively spelling out someone else’s argument in logical steps is one of the best ways of ensur-
ing you understand it all the way through yourself.

2	 Spelling out something in logical steps with no extraneous material often reveals flaws or gaps 
in someone’s reasoning that would otherwise have remained hidden.

3	 Reconstructing an argument forces us to identify the key assumptions that it relies on, but that 
might not have been made explicit, and we can then analyse these in turn.

4	 Getting into the habit of doing all of the above is one of the best ways of becoming more confi-
dent (and successful) at making convincing, reasonable arguments yourself.

Reconstructing extended arguments

Arguments rarely exist in splendid isolation. The conclusion of one argument is often used as a 
premise in another argument, just as one of its premises may have been taken from another argu-
ment in turn. Consider this simple example:

Premise 1:	 My friend Bob is either in the library or in the pub.

Premise 2:	 Bob is not in the library.

Conclusion:	 Bob is in the pub.

I have concluded on the basis of two initial premises that my friend Bob is in the pub. This could be 
my final conclusion, and I might then head off to the pub to join him. Alternatively, I could re-use my 
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old final conclusion as an intermediate conclusion in an extended argument. My intermediate conclu-
sion now has a double life: it has become one of the premises for a new stage in the overall argument.

An extended argument is one in which the final conclusion is supported by one or more premises 
that are themselves intermediate conclusions, supported by previous premises.

To see what this means in practice, here is one way to extend my original argument:

Premise 1:	 My friend Bob is either in the library or in the pub.

Premise 2:	 Bob is not in the library.

Conclusion 1:	 Bob is in the pub.

Premise 3:	 There is no phone reception in the pub.

Conclusion 2:	 Bob has no phone reception.

My initial conclusion that ‘Bob is in the pub’ has now become an intermediate conclusion within an 
extended argument. When used in combination with a new premise – ‘there is no phone reception 
in the pub’ – this leads me to a new final conclusion: ‘Bob has no phone reception’.

I don’t have to stop with just one intermediate conclusion. I can continue my reasoning further, 
taking my second conclusion – that ‘Bob has no phone reception’ – as one of the premises for a 
further stage of argument:

Premise 1:	 My friend Bob is either in the library or in the pub.

Premise 2:	 Bob is not in the library.

Conclusion 1:	 Bob is in the pub.

Premise 3:	 There is no phone reception in the pub.

Conclusion 2:	 Bob has no phone reception.

Premise 4:	 Bob’s mother is trying to get hold of him on his phone.

Conclusion 3:	 Bob’s mother will not succeed in getting hold of him by phone.

Hopefully, you get the idea by this point. How might this extended argument look as an ordinary 
piece of writing? Here is one possibility, written in an informal way:

Bob is always in the library or the pub at this time of day – and I know that he isn’t in the library. His 

mum is trying to get hold of him on the phone, but the pub is a total dead spot for phone reception. So I 

guess there’s no way they will get to speak.

Time for you to try one. Below is a new extended argument, based on a typical research project into 
teamwork. I have started off the reconstruction process by filling in the first premise beneath it. Try 
to complete the rest in the space provided.

Our research suggests that teams with clearly defined roles and expectations outperform those with more 

fluid structures. When a team has a fluid structure, it shows that debate and delegation are difficult. By 

contrast, clearly defined roles and expectations facilitate debate and delegation. Given that arranging team 

training in order to clearly define roles and expectations is affordable, and there are no other obviously 

effective alternatives at a similar cost, we would recommend this training as a budgetary priority for firms 

in the sector.

Extended argument: 
an argument whose 
final conclusion is 
supported by one 
or more premises 
that are themselves 
intermediate 
conclusions, 
supported by 
previous premises
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Premise 1: When a team has a fluid structure, debate and delegation are difficult.

Premise 2: ...................................................................................................................................
.....................................................................................................................................................

Conclusion 1: ...............................................................................................................................
.....................................................................................................................................................

Premise 3: ...................................................................................................................................
.....................................................................................................................................................

Premise 4: ...................................................................................................................................
.....................................................................................................................................................

Conclusion 2: ...............................................................................................................................
.....................................................................................................................................................

How did you do? Below is a completed version of that argument in standard form.

Premise 1:	 When a team has a fluid structure, debate and delegation are difficult.

Premise 2:	 Clearly defined roles and expectations facilitate debate and delegation.

Conclusion 1:	 �Teams with clearly defined roles and expectations outperform those with more 
fluid structures at debate and delegation.

Premise 3:	 Team training to clearly define roles and expectations is affordable.

Premise 4:	 There are no other obvious effective alternatives at a similar cost.

Conclusion 2:	� Team training to clearly define roles and expectations is an affordable, effec-
tive option for improving performance at debate and delegation.

The language used in this argument is relatively cumbersome, but its structure is straightforward. 
Conclusion 1 – the intermediate conclusion – comes in the first sentence, but other than that all 
the points flow in order. For comparison, take a look at exactly the same argument set out in a less 
logical way, with some additional information introduced:

Team training to clearly define roles and expectations is extremely affordable, according to our research. 

We believe that it should be a budgetary priority. When a team has a fluid structure, debate and delegation 

are difficult. Members report far greater stress and difficulty in communication. Much better experiences 

of debate and delegation come when roles and expectations are clearly defined. There are no obvious 

effective alternatives to team training, of the type suggested above, available at a similar cost. Teams with 

clearly defined roles and expectations outperform those with more fluid structures. This is unsurprising, in 

light of the above.

Here, the very same extended argument is being expressed much less clearly. Carefully tracing 
the steps in an author’s reasoning is all the more important in such cases – as is bearing in mind 
the flow of your own arguments when you are writing. As often in critical thinking, you’ll find that 
the skills of close reading and comprehension directly translate into making you a better writer 
and thinker.
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THINK ABOUT THIS: What are the main differences between ordinary writing and writing an 
argument out in standard form? What might you be able to learn in your writing from thinking 
about standard form and the structure of arguments? .........................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

A step-by-step guide to reconstructing arguments

Now that we’ve introduced the standard form and extended arguments, let’s look in more detail at 
the process of reconstruction. I have divided it into five steps:

1	 Apply the principle of charity.
2	 Identify the final conclusion (and write it down at the bottom).
3	 Identify the explicit premises (and write them down in order above).
4	 Identify any implicit premises (and insert them where they are needed).
5	 Distinguish between linked and independent premises.

1 Apply the principle of charity

The first principle to bear in mind when reconstructing someone else’s argument is to keep an open 
mind and not to let your own feelings, beliefs or expertise get in the way. In particular, we should 
begin by assuming that someone is:

•• Telling the truth rather than aiming to deceive us
•• Sufficiently well informed to know what they are talking about
•• Presenting a coherent and reasonable account.

In other words, our default position should be one of generosity towards someone else’s per-
spective when we are reconstructing their argument: something that philosophers often call the 
principle of charity.5

The principle of charity requires us to begin with the assumption that someone else is truthful 
and reasonable, reconstruct their argument in its strongest form. Why should we do this? The 
answer isn’t that we should always be nice to other people. In fact, it’s the reverse: if we want to 
subject someone else’s point of view to as vigorous an analysis as possible, we need first of all 
to grasp their point of view in its strongest form. This is the only way we can then hope to either 
come up with a really robust argument for a different point of view or be certain that we have the 
best possible reasons for agreeing with them. Imagine that a friend makes this argument to me:

I have seen the latest accounts at the company you work for and they don’t look good. Sales have 

declined and profits are the lowest they have been for five years. I would suggest that you are unlikely to 

get a good bonus this year.

There are a number of different ways I could respond to this. I could say:

(1) I don’t believe you: you’re just trying to make trouble. You’ve never forgiven me for that incident on 

our trip to Latvia.

Principle of charity: 
the assumption 

that someone else 
is truthful and 

reasonable, and 
that their argument 
deserves stating in 
its strongest form
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Or I could say:

(2) You don’t understand what you’re talking about. You’re claiming that profits can exactly predict 

everyone’s bonuses every time. That’s just crazy.

Or I could think to myself:

(3) Hmm… The fact that you’ve seen the accounts, and that they show sales declining and low profits, 

does suggest that bonuses might not be good this year. It looks like I shouldn’t base my plans on getting 

a big bonus.

Response (1) – ‘I don’t believe you: you’re just trying to make trouble…’ – is dominated by 
prejudice. In it, I have decided not to take my friend’s argument seriously without bothering to 
consider the evidence.

Meanwhile, in response (2) – ‘You’re claiming that profits can exactly predict everyone’s bonuses 
every time…’ – I am putting words into my friend’s mouth. She didn’t actually argue that profits can 
exactly predict bonuses: I am setting up this claim as a straw man so that I can dismiss her position 
more easily. It’s tempting to do this when we disagree with people, but it means we miss out on the 
opportunity to either learn from them or come up with the best possible response (straw men are 
designed for one thing only: burning).

Finally, response (3) – ‘It looks like I shouldn’t base my plans on getting a big bonus…’ – embodies 
the most charitable interpretation of my friend’s argument. It assumes she is truthful, reasonable 
and well informed. Compared to the first two responses, this last reaction is most likely to prove 
useful: it allows me to make the best possible use of potentially important information, and to check 
out a potentially alarming scenario.

In the real world, complex arguments will always tend to have strong points and weak points. Often, 
people who disagree with one another will each attack the weakest point of their opponent’s argu-
ment, looking for an easy victory. The problem with this is that attacking only the weakest point of 
someone else’s argument is unlikely to change their mind, or to change the minds of anyone else 
who agrees with them.

If we wish, genuinely, to challenge what other people think, we need to engage with the very strong
est version of their arguments. Otherwise, by attacking straw men or picking only on their weakest 
points, we are likely only to reinforce existing beliefs – and to allow ourselves to get away with weak 
or underhanded forms of argument.

SMART STUDY: Why be charitable towards other people’s arguments?

It may seem strange to suggest that you should be as generous as possible to other people’s 
points of view, especially if you think they are likely to be wrong. Yet this is a vital skill, for three 
reasons:

1	 Beginning with the assumption that someone is truthful, informed and reasonable ensures that 
you don’t simply dismiss their views through prejudice.

2	 Understanding someone else’s argument in its strongest form is the best way of analysing it as 
rigorously as possible – and learning as much as you can from it.

3	 If you do wish to come up with the strongest possible objection to an argument, or to change 
someone else’s mind, you need to understand the most convincing features of what they and 
others like them say, rather than simply attacking their weakest points.

Prejudice: holding 
a belief without 
consideration of 
the evidence for or 
against it; deciding in 
advance of hearing 
an argument what 
you believe to be the 
case

Straw man: an 
absurd simplification 
of someone else’s 
position that is 
obviously wrong or 
stupid, and that is 
only expressed so 
that it can easily be 
defeated
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2 Identify the final conclusion

When reconstructing an argument, we almost always begin with the end: the final conclusion. Why? 
First, because identifying a conclusion tends to be one of the most important ways through which we 
recognize that an argument is being made in the first place. Second, because no matter how many 
premises may be involved or how long the chain of reasoning, every argument only has one final con-
clusion. Once we have determined this, we can safely tease out the chain of reasoning leading to it.

Correctly identifying conclusions is a question of close reading and practice rather than a precise 
science, but there are some general questions we can ask ourselves to help spot a final conclusion:

•• What is the author ultimately trying to prove?
•• What is the message you are expected to take away from reading this?
•• Is a final decision, verdict or recommendation being offered?
•• Is a particular point being repeated or emphasized?

Try to identify and underline the final conclusion for each of these arguments:

1	 I love eating pies. My friend Bob is organizing a competition to see who can eat the most pies. 
Because I love pies, I should have a great time taking part. 

2	 If there were intelligent aliens out there in the universe, they would have sent us some kind of 
clear message by now. Since we haven’t received any kind of message like that, there can’t be 
any intelligent aliens out there. 

3	 Insomnia is extremely difficult to treat. There is some evidence that cognitive behavioural ther-
apy (CBT) can improve sleep quality for sufferers. We should watch CBT trials in the field 
closely, given that it’s important to pay close attention to any possible therapeutic treatment for 
this difficult condition. 

In the first example, the conclusion comes at the end: I should have a great time taking part in my 
friend’s pie-eating competition. In the second example, the conclusion also comes at the end: there 
can’t be any intelligent aliens out there. In the third example, the final conclusion comes in the first 
part of the last sentence – we should watch CBT trials in the field of insomnia closely – followed by a 
premise that supports it. Here is a slightly more complex example. Can you find the final conclusion?

The experiment was a failure. I was testing to see if rabbits preferred lettuce or carrots. But I had forgotten 

to lock the door of the hutch and all the rabbits ran away without eating either the lettuce or the carrots. I 

didn’t get any results and I’m too embarrassed to write up what actually went on. Some experiment!

The final conclusion, here, comes in the first sentence: the experiment was a failure. If you wanted 
to express this paragraph more formally, you might shift this to the end, together with an indicator 
word at the start: ‘Thus, the experiment was a failure’. Make sure, however, that you remove all 
indicator words as part of the process of clarification when writing something out in standard form.

3 Identify the explicit premises

Once we have identified the final conclusion, we can begin listing the premises provided by the 
author. Separating out premises from extraneous material can be difficult, depending on how 
clearly an argument is expressed, not least because a premise can be a very simple or basic piece 
of information. In general, use these guidelines to help you hunt out individual premises:

•• Work backwards from the conclusion: what are the key points that support it?
•• Ignore emotion and repetition: what matters is whether something counts as part of a process 

of reasoning, not what it may tell us about the author’s feelings.
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•• The most basic fact or assertion can be a premise: ask, is it just there to provide a background 
piece of context, or is it actively used to build up the author’s case?

We call the premises that someone has provided themselves the explicit premises: this covers 
everything an author or a speaker has decided to spell out in support of their conclusion. As we 
will see in the next section, this is in contrast to those things they have left unsaid and have instead 
left to be assumed.

For each of the following arguments, I have written out the final conclusion in standard form but 
left a blank space next to the premises. Try filling these out with a clear statement of each premise 
that has been provided.

Politicians’ personal lives should be kept private. What they do in the privacy of their own homes has no 

impact on how good they are at their jobs. As long as something has no impact on their work, we have 

no need to know about it.

Premise 1: ...................................................................................................................................
.....................................................................................................................................................

Premise 2: ...................................................................................................................................
.....................................................................................................................................................

Conclusion: Politicians’ personal lives should be private. 

My sister is amazing. She can type at, like, a hundred words a minute. She reads loads of books, all the 

time. She always gets full marks in tests: top marks, no problem, easy. My sister has got to be one of the 

smartest people in the country.

Premise 1: ....................................................................................................................................
.....................................................................................................................................................

Premise 2: ...................................................................................................................................
.....................................................................................................................................................

Premise 3: ...................................................................................................................................
.....................................................................................................................................................

Conclusion: My sister is one of the smartest people in the country. 

In the first example, not much more is required than slightly rephrasing the second and third sen-
tences. For our first premise, we can say ‘What politicians do in the privacy of their homes has no 
impact on how well they do their jobs’. For the second, we can say ‘We have no need to know about 
something that has no impact on how well politicians do their jobs’.

In the second example, there is more need to rephrase and clarify the language. Here, the first 
three premises might look like this when written out as clearly as possible:

Premise 1:	 My sister can type at a hundred words a minute.

Premise 2:	 My sister reads a lot of books.

Premise 3:	 My sister always gets full marks in tests.

Conclusion:	 My sister is one of the smartest people in the country.

The exact way you rephrase things is up to you, but it is useful to be internally consistent in your 
phrasing so that key concepts are repeated in similar terms between premises, making the logic of 
the argument easier to follow.

Explicit premises: 
all the claims that 
someone has set out 
in support of their 
conclusion
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4 Identify any implicit premises

Often, once we have identified the explicit premises that someone has provided in support of a 
conclusion, we will find that something crucial in the argument has been left implicit: it has been 
taken for granted but not actually stated. Spelling out the implicit premises on which an argument 
relies is just as important as listing the premises that are provided if the argument is to be fully 
reconstructed. Consider this example:

The new teacher at my daughter’s school is in a same-sex relationship. They should never have employed her.

First, let’s write out the conclusion and the explicit premise in standard form:

Premise 1:	 The new teacher at my daughter’s school is in a same-sex relationship.

Conclusion:	 This person should not have been employed as a teacher at the school.

Can you see what missing, implicit premise needs to be inserted between the first premise and the 
conclusion to spell out this argument?

Premise 1:	 The new teacher at my daughter’s school is in a same-sex relationship.

Premise 2:	 [Implicit] People in a same-sex relationship are unfit to work as teachers.

Conclusion:	 This person should not have been employed as a teacher at the school.

Why is it important to spell this out? As with every other aspect of reconstructing an argument, we 
do this so that we understand as precisely as possible what is being claimed – something that then 
allows us to analyse it critically with as much precision as possible.

In this case, once we have spelled out the implicit premise, we can see that a controversial and 
objectionable assumption – that people in a same-sex relationship are unfit to work as teachers – is 
central to the argument being made.

At times, an assumption will be so obvious that it won’t seem worth mentioning; at other times, it 
may be extremely important to identify and dispute something that the person making an argument 
took for granted. In general, it is necessary to spell out an assumption when it provides an unstated 
but necessary element of an argument’s reasoning. Consider the following four examples. What are 
the implicit premises or conclusions that are being assumed in each of these cases?

1	 You should slow down: the road has sharp corners ahead........................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

2	 Yum! I hear that the Prince of Wales is a big fan of this particular marmalade...................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

3	 There is nothing wrong with breaking wind in public: it’s perfectly natural................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

Implicit premises are 
not spelled out by 

the person stating an 
argument, but are 

assumed as part of 
their reasoning and 

need to be included 
in reconstruction
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4	 She is going to fail her degree: I never see her at lectures.........................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

Think carefully for yourself before looking at my answers, below. For each, I’ve commented on 
whether the assumption is likely to prove important or not. Do you agree?

1	 It is a good idea to slow down if a road has sharp corners. If you don’t do this, you might come 
off the road. [Probably so obvious that it isn’t worth mentioning, although someone driving too 
fast may need reminding of these reasons]

2	 Things that the Prince of Wales likes are good. Therefore this marmalade is good. [Perhaps worth 
mentioning: once we have spelled this out, it becomes far easier to see how we might argue 
against this position or find it unconvincing. What is so special about the Prince of Wales’s taste 
in marmalade?]

3	 There is nothing wrong with doing things that are perfectly natural. [Definitely worth spelling 
out: once we look closely at this assumption, we can find several problems with it. For example, 
is it also OK to urinate in public because it’s ‘natural’? And what does and does not count as 
‘natural’ anyway: wearing clothes, writing?]

4	 If I haven’t seen someone at lectures, this means that they are not going to lectures. If you do 
not go to lectures then you are not going to pass your degree. [Probably worth spelling out: 
looking more closely at these assumptions might lead us to change or be more specific in our 
thinking. Can we be entirely certain that not seeing someone means that they are not going to 
lectures, or that doing this definitely means failing their degree?]

Here’s a final example, below, of an argument expressed first in ordinary prose and then in stand-
ard form. I have filled out all the explicit premises and the final conclusion already. It’s your job to 
fill in the relevant implicit information.

A book says that tall people are more confident than shorter people. I’m much taller than you: no wonder 

I find it easier to ask someone out on a date!

Premise 1: This book says that tall people are more confident than short people.

Premise 2: [Implicit] .................................................................................................................
.....................................................................................................................................................

Premise 3: [Implicit] ...................................................................................................................
.....................................................................................................................................................

Conclusion 1: Tall people are more confident than short people.

Premise 4: I am taller than you.

Conclusion 2: [Implicit] ................................................................................................................
.....................................................................................................................................................

Premise 5: [Implicit]  ....................................................................................................................
.....................................................................................................................................................

Conclusion 3: I find it easier than you do to ask someone out on a date.
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Here’s my version, below, with the missing steps of the argument filled in:

Premise 1:	 This book says that tall people are more confident than shorter people.

Premise 2:	 This book accurately describes the way things are.

Premise 3:	 I’m accurately describing what the book says.

Conclusion 1:	 Tall people are more confident than shorter people.

Premise 4:	 I am taller than you.

Conclusion 2:	 [Implicit] I am more confident than you.

Premise 5:	 [Implicit] Being more confident makes it easier to ask someone out.

Conclusion 3:	 I find it easier than you do to ask someone out on a date.

In this particular case, it is probably worth spelling out Premise 2 and Premise 3 – that this book 
accurately describes the way things are, and that I’m accurately describing the book – because the 
argument not only relies on both of these things being true, but also seems particularly vulnerable 
to scepticism at this point.

Is it likely that a book actually says something this simple, or that I’m reporting it entirely accurately? 
Perhaps not. On balance, the truth is likely to be a little more complicated – and it’s precisely  
by spelling out assumptions like this that we can move towards a more nuanced account (or a 
counter-argument of our own).

5 Distinguish between linked and independent premises

As you may have noticed in the examples above, some premises only provide support for a conclu-
sion when they are linked together, while others independently provide some support. Here’s an 
argument involving two linked premises, expressed in ordinary prose with (P1) and (P2) used to 
mark the two premises and (C) to show the conclusion:

(P1) The chemical only reacts at this temperature in the presence of a catalyst. (P2) There is currently 

no catalyst present, so (C) it cannot react at this temperature.

Here, by contrast, is an argument on a similar theme involving two independent premises:

(P1) The chemical doesn’t react when I apply heat. (P2) The chemical doesn’t react when I increase the 

pressure. (C) I may need a catalyst to help the reaction.

In the first instance, neither premise supports the conclusion when taken on its own: if you read 
either one without the other, there is no argument. This means that they are linked, because it is 
only when they are taken together that they support the conclusion.

In the second example, both (P1) and (P2) independently provide some support for the conclusion. 
The argument is stronger as a result of having two premises, but it would still function as an argu-
ment with just one of them, even if it would be less convincing.

It’s possible to draw diagrams of arguments that show the relationships between linked and inde-
pendent premises, but for most purposes it is simpler, and more important, to ensure that you can 
distinguish between:

Linked premises: 
support a conclusion 
when taken together, 

but not individually

Independent premises: 
support a conclusion 
individually and don’t 
rely upon each other



SPELLING OUT ARGUMENTS AND ASSUMPTIONS

57

•• Which premises must be taken together in order to support a conclusion (linked) and
•• Which premises support a conclusion without relying on any others (independent).

Here is a longer example for you to consider, including both linked and independent premises. Can 
you see which is which?

(P1) All successful athletes combine effective training with natural ability. (P2) My sister wants to be a 

successful athlete and (P3) she has managed to stick to an effective training programme. (P4) She’s tall, 

muscular and seems to have a great deal of natural flexibility and co-ordination. (P5) Her coach says she 

has great potential. (C1) That suggests she really is a natural. (C2) So I reckon she has a decent chance 

of making it all the way.

Here, premises (P4) and (P5) work independently to support (C1) – my sister being tall and mus-
cular, and her coach saying she has great potential, both suggest she has natural talent. The rest 
of the premises are linked together. If it is the case that (P1) all athletes combine effective training 
with natural ability – and (P2) my sister wants to succeed as an athlete – then (P3) combined with 
(C1) supports the final conclusion (C2). She has a decent chance of making it, because she both 
trains effectively and has natural ability.

You’ll notice that I haven’t written out this reconstruction in as lengthy a form as the earlier 
examples. Practically speaking, unless an argument is very complex, it is often easier to note 
premises and conclusions like this, making sure you spell out implicit assumptions and rephrase 
to clarify as needed.

SMART STUDY: Ensuring you don’t confuse the two types of premise

Arguments can use a combination of both linked and independent premises, but each works very 
differently:

•• Linked premises rely on one another, so an argument using them fails if even one linked 
premise is faulty. The relationship between linked premises is typically one of ‘IF BOTH X 
AND Y, THEN Z’. For example, ‘If both a warning light is on and we know it is not a test, then 
we should evacuate the lab.’

•• Independent premises reinforce one another, but, although an argument is weakened if one 
or more is faulty, it does not automatically fail. The relationship between independent prem-
ises is typically one of ‘IF X, THEN PERHAPS Z; IF Y, THEN PERHAPS Z’. For example, ‘If 
there is a smell of burning, then perhaps we should evacuate the lab; if there are unexplained 
noises coming from inside the test chamber, then perhaps we should evacuate the lab.’

Being alert to this difference allows you to distinguish between an argument that fails when it has 
a faulty premise and one that is just weakened. Be sure that, in your own work, you know whether 
you’re presenting independent premises that support a conclusion individually, or linked premises 
that need to be taken together. This will help you to stay on top of your own arguments and to 
deliver a conclusion with confidence.

A few further words about assumptions

We can’t talk about anything without making assumptions. If you think hard enough, there is 
no end to the assumptions you can list behind any claim or argument. Imagine we are standing 
together in a kitchen and I say this to you:

Don’t touch that pan – it’s hot!
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This seems so obvious it is hardly worth analysing. Yet the shared assumptions required for us to 
communicate successfully are considerable. I am assuming that:

•• A hot pan will burn you if you touch it.
•• You don’t want to get burned.
•• You are able to understand the meaning of my words in English.
•• You trust me to be telling the truth.
•• The pan really is hot and I’m not simply confused.

Is any of this worth spelling out? Probably not. If, however, I’m talking to my 2-year-old son, I will 
work hard to explain several of the assumptions above, because he doesn’t yet know enough to 
take all these things for granted. Similarly, if you are talking to someone in a language that’s foreign 
to you, or from a different culture, you may find that certain things you usually take for granted need 
to be spelled out in order for you to successfully communicate.

Here’s an example in the kind of prose you might find in a newspaper article about the global 
economy. What key assumptions are being made here?

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

The financial crisis of 2008 was fuelled by bad loans in the 

US housing market, and the financial derivatives based 

on these loans. When the housing bubble burst, massive 

losses associated with the derivatives wiped trillions off the 

global economy. Today, lessons have been learned around 

both loans and derivatives, and so we will not see a repeat 

of the circumstances of 2008, thus making us safe from 

crises on a similarly massive scale, even though lesser 

global recessions may still occur.

As so often with arguments, it’s useful first of all to locate the final conclusion, so we can see what 
is being claimed. In this case, the author wishes us to conclude that the world is safe from future 
financial crises on the scale of 2008. Now we can ask – what reasoning is provided to support this? 
The argument is that the 2008 crisis was caused by bad loans and derivatives based on these 
loans, and that, because lessons have now been learned around both loans and derivatives, a simi-
larly massive crisis won’t come again. What relevant reasoning is being assumed but not spelled 
out? Here are the two most important implicit premises:

1	 The lessons learned around loans and derivatives are sufficient to ensure that the circum-
stances of 2008 will never be repeated.

2	 The only way that a financial crisis as massive as the 2008 crisis can occur is through a repeat 
of the circumstances of that crisis.

We can now rewrite the argument in ordinary prose, adding in these assumptions along the way. I 
have underlined the inserted assumptions, below:

The financial crisis of 2008 was fuelled by bad loans in the US housing market, and the financial derivatives 

based on these loans. When the housing bubble burst, massive losses associated with the derivatives 

wiped trillions off the global economy. Today, lessons have been learned around both loans and derivatives 

that are sufficient to ensure we will avoid any such mistakes in future. So we will not see a repeat of the 

circumstances of 2008, because the only way that a financial crisis as massive as that in 2008 can occur is 

through a repeat of its circumstances; this thus makes us safe from crises on a similarly massive scale…
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I would say that it is very much worth explaining these assumptions, because both of them are open 
to questioning. Is it really true that the circumstances of 2008 will never be repeated? Perhaps. But 
it’s hardly a certainty. Is it also true that the only way a massive financial crisis can occur is through 
those circumstances? Almost certainly not.

SMART STUDY: A practical guide to challenging assumptions

Every single argument relies on assumptions, and learning to spell out the ones that matter is 
important for getting to grips with ideas and research in any field. To help you do this, try asking 
these five questions whenever you’re struggling to work out whether you should accept someone’s 
claims at face value:

1	 Is this argument moving too simplistically from the particular to the general, or assuming that 
one thing must be like another without a good reason?

2	 Is an assumption being made about one thing being the cause of another when, in fact, this is 
not obviously true?

3	 Are any particular beliefs about what is right and wrong, or natural and unnatural, being used 
to support a conclusion without being made explicit?

4	 Does this argument assume that the future must follow the same pattern as the past without 
providing evidence or considering differences in circumstances?

5	 Has what you’re reading begun by assuming the thing it is supposed to be proving?

Putting it all together

We have looked at a method for reconstructing arguments in five steps:

1	 Apply the principle of charity
2	 Identify the conclusion
3	 Identify the explicit premises
4	 Spell out any relevant assumptions
5	 Distinguish between linked and independent premises.

Here’s an example to help you put this into practice. First, read the paragraph below. I have marked 
up premises and conclusions in brackets:

For the purposes of my research project, I developed an initial theory about student work habits. 

Unfortunately, (P1) it is not possible to obtain any good quality data about student work habits. 

This means that (C1) I cannot meaningfully test my theory. Given that (P3) a theory which cannot 

meaningfully be tested is unsuitable for a research project, it has become clear that (C3) I need to 

abandon this particular theory.

Now we are going to put this into standard form. In the argument box below, I have provided a 
structure with some elements filled in and some left blank. Try to fill in all the blanks, beginning 
with the final conclusion and working back from there. Note that a couple of the steps you need to 
clarify are implicit rather than explicit.

Premise 1: [Implicit] ................................................................................................................
.....................................................................................................................................................

Premise 2: It is impossible to obtain good quality data about student work habits.
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Conclusion 1: ..............................................................................................................................
.....................................................................................................................................................

Premise 3: [Implicit] ....................................................................................................................
.....................................................................................................................................................

Conclusion 2: ...............................................................................................................................
.....................................................................................................................................................

Premise 4: ...................................................................................................................................
.....................................................................................................................................................

Conclusion 3: I need to abandon my theory about student work habits.

How did you do? Probably the most difficult thing about this exercise is correctly identifying the 
relevant assumptions in the passage. There are two key points which are assumed rather than 
explicitly stated. First, that meaningfully testing a theory requires good data; and second, that 
an unsuitable theory needs to be abandoned. Spelling both of these things out allows the entire 
extended argument to flow.

Premise 1:	 [Implicit] Meaningfully testing a theory requires good quality data.

Premise 2:	 It is impossible to obtain good quality data about student work habits.

Conclusion 1:	 I cannot meaningfully test my theory about student work habits.

Premise 3:	� [Implicit] A theory that cannot meaningfully be tested is unsuitable for a 
research project.

Conclusion 2:	 My theory about student work habits is unsuitable for a research project.

Premise 4:	 A theory that is unsuitable for a research project needs to be abandoned.

Conclusion 3:	 I need to abandon my theory about student work habits.

Here’s another example. This time it’s a more confusing piece of writing to analyse, full of extrane-
ous material – you’ll need to paraphrase and simplify it considerably. I have started you off with 
the first premise: one I have summed up as ‘protection from unwanted intrusions is a vital part of 
privacy’. Remember, also, to apply the principle of charity: try to state as clearly as possible the 
strongest version of the point being made.

One of the great debates in technology at the moment concerns data and privacy. Only last week I found 

myself shouting at a computer scientist who couldn’t accept that I do not want an algorithm scanning 

my email in order to show me ‘relevant’ adverts. Privacy is not simply a question of whether or not other 

people know what I’m doing. Privacy is also a question of how I can protect myself from unwelcome 

intrusions like email adverts, spam emails and so forth – of which there are far too many. This kind of 

protection is a vital part of privacy. In my opinion, technology companies know far too much about us 

and should be legally forbidden from intruding on us like they do. This is what the rule of law should be 

about: obliging all companies to respect rights like personal privacy, rather than letting them get away with 

bombarding us with unwanted intrusions.

Premise 1: Protection from unwanted intrusions is a vital part of privacy.

Premise 2: ..................................................................................................................................
.....................................................................................................................................................
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Premise 3: ...................................................................................................................................
.....................................................................................................................................................

Conclusion: .................................................................................................................................
.....................................................................................................................................................

This isn’t easy, and you may well come up with something different to my solution. Phrasing things 
differently doesn’t matter so long as you have made things as clear as possible, and tried to come 
up with as charitable and coherent a version of the argument as you can. Are we being too gener-
ous to the author by making things this clear and explicit? Perhaps. But this is the best way for us 
to engage with their position as fully as possible, and to learn as much from it ourselves as we can.

Premise 1:	 Protection from unwanted intrusions is a vital part of privacy.

Premise 2:	 Technology companies expose us to far too many unwanted intrusions.

Premise 3:	 The rule of law should oblige all companies to respect our privacy.

Conclusion:	 �Technology companies should be obliged by law to stop exposing us to unwanted 
intrusions.

Are you starting to feel confident about using the standard form to set out arguments? Here’s a different 
kind of exercise. I’m not going to provide an example. Instead, I want you to write briefly in the space 
below an argument you disagree with in the form of a few sentences. Once you’ve done this, write it 
out in standard form, making sure to apply the principle of charity rather than setting up a straw man.

An argument I disagree with is.....................................................................................................
...................................................................................................................................................
....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
....................................................................................................................................................

The same argument can be set out in standard form like this.......................................................
...................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

Do you feel any different about such an argument having set it out like this? Are its flaws more obvi-
ous or its merits harder to ignore? Now, hopefully, you’re ready to begin assessing reasoning in detail.

Practically speaking, careful reconstruction will often make the flaws in an argument obvious, or 
suggest where its weaknesses may lie. There are, however, different forms of reasoning that each 
have their own features, and specific techniques for evaluation that need to be learned. We’ll be 
covering these over the next three chapters, together with the related topics of evidence and proof.
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THINK ABOUT THIS: How does it make you feel to set out a position that you disagree with like 
this? Does it have any impact on what you think or believe, or on how you might choose to 
argue with someone who believes differently to you? ...........................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Summary

Reconstructing an argument means identifying all its different parts, then setting these out clearly 
in a standard form that allows us to see exactly how they work.

Standard form means rewriting an argument so that:

•• The conclusion is set out clearly at the bottom.
•• The reasoning leading to the conclusion is set out clearly above it in the form of numbered premises.

A premise is the most basic building block of an argument. Many different premises can be linked 
together into a chain of reasoning to support a conclusion.

Extraneous material is information that is not relevant to the argument, and that should be left out 
as we carefully clarify each premise and conclusion by rewriting them.

An assumption is something relevant to an argument that has been taken for granted by the person 
presenting it, rather than spelled out.

An extended argument is one in which the final conclusion is supported by one or more premises 
that are themselves supported by previous premises.

An intermediate conclusion is a conclusion arrived at during the course of an argument; it is then 
used as a premise for building towards the final conclusion.

The final conclusion comes at the end of an extended argument: it is the final thing that the person 
making the argument is attempting to persuade you of.

Prejudice means holding a belief without consideration of the evidence for or against it, or deciding 
in advance of reading an argument what you believe to be the case.

A straw man is an absurd simplification of someone else’s position that is obviously wrong or stupid – 
and that is only expressed so that it can easily be defeated.

The process of reconstruction can be divided into five steps:

1	 Apply the principle of charity. This requires us to begin with the assumption that someone else 
is truthful and reasonable, and to try to reconstruct their argument in its strongest form.

2	 Identify the final conclusion (and write it down at the bottom) – conclusion indicator words such 
as ‘because’, ‘since’, ‘thus’ and ‘so’ may help us to work out what is going on in an argument by 
indicating where the final conclusion is. Final conclusions also often appear at either the very 
start or very end of a piece of writing.
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3	 Identify the explicit premises (and write them down in order above the final conclusion) – these 
are all the claims that someone has set out in support of their conclusion.

4	 Identify any implicit premises or implicit conclusions (and put them where they are needed) – 
these are not spelled out by the person stating an argument, but are assumed as part of their 
reasoning and need to be included in reconstruction.

5	 Ensure you know which premises are linked (they need to be taken together to support a con-
clusion) and which are independent (they work on their own).

Following this reconstruction, you are ready to evaluate the reasoning on display, paying careful 
attention to the different types of reasoning in use.

Now watch the video ‘The astonishing importance of challenging assumptions’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking
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Five things you’ll learn in this chapter

1	 How to draw out a logical conclusion from your premises
2	 What happens when a conclusion doesn’t follow from its premises
3	 How to identify when an argument’s conclusion must be true
4	 How logic is based on necessary and sufficient conditions
5	 Common confusions in reasoning out a conclusion

This is the first of three chapters engaging with three different types of reasoning: deduction, induc-
tion and abduction. These correspond approximately to logic, probability and explanations in the 
flow diagram for this half of the book. Although each has a chapter of its own, these differing types 
of reasoning are not opposed or exclusive ways of thinking. One does not trump the other, and it’s 
a mistake to ask which is ‘better’. Between them, they describe a range of different ways in which 
we can seek, reasonably, to think about the world.

In this chapter, we will begin by exploring deductive reasoning, and the related concept of 
deductive proof. Deduction is all about the structure of arguments: what it means to correctly put 
together the information in front of you. If you spot a flaw in deduction, it means that someone 
has structured their argument incorrectly and drawn conclusions that their premises do not sup-
port. In terms of an essay or a research project, it’s all about carefully structuring your reasoning 
so that you don’t arrive at incorrect or unsupported conclusions.

Deductive proof is a matter of logical certainty. If it is true that every healthy baby has an innate 
capacity for language, and if it is true you have a healthy baby, then it must also be true that your 
baby has an innate capacity for language.

When it comes to the logical structure of arguments, correctly using deductive reasoning guaran-
tees something special: that the truth of your premises will be preserved in your conclusions. For 
this reason, deductive reason is sometimes called truth-preserving.

Introducing deductive reasoning

Here is an example of deductive reasoning in action:

Premise 1:	 All fish live in water.

Premise 2:	 I am a fish.

Conclusion:	 I live in water.

This may sound like nonsense, but the conclusion follows perfectly logically from its two premises. 
If it is true that all fish live in water, and if it is true that I am a fish, it is inevitably true that I must 
live in water. The conclusion is right there, ready for us to deduce it – hence the term deduction.

When we engage in deductive reasoning, we are not bringing any additional information to bear on 
a situation: we are simply drawing out a conclusion that is already implicit in our premises. Similarly, 
assessing someone’s deductive reasoning doesn’t tell us anything about whether what they claim is 
true or not. It just tells us whether the logical structure of their argument makes sense, or whether 
something has gone wrong on this structural level.

Deduction sounds a bit like detective work, and for good reason: it entails looking very closely 
at the information in front of you and then teasing out exactly what it implies. Here are a few 
examples. In each case, use your powers of deduction to spell out the logical conclusion that 
the information leads to:

Deductive reasoning: 
spelling out whatever 
conclusion follows 
logically from your 
premises, without 
reference to any 
external information

Deductive proof: 
demonstrating 
that a particular 
conclusion logically 
follows from certain 
premises, and that 
this conclusion must 
be true if these 
premises are true

Truth-preserving: 
when used correctly, 
deductive reasoning 
is guaranteed to 
preserve the truth 
of its premises in its 
conclusion (just so 
long as they’re true 
in the first place)
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1	 I can’t stand any kind of physical activity. Sailing is a physical activity, so..................................
...............................................................................................................................................

2	 There is no such thing as a magnetic plastic. My plate is plastic, so..........................................
...............................................................................................................................................

3	 Anyone ignoring me while speaking on their phone is irritating. You are ignoring me while 
speaking on your phone, so......................................................................................................
...............................................................................................................................................

The logical conclusion of each of these is that: (1) I can’t stand sailing (because it’s a physical activ-
ity); (2) My plate is not magnetic (because there is no such thing as magnetic plastic); and (3) You 
are irritating me (because you are ignoring me while speaking on your phone).

How did you do? Here’s a more complex example, with blank lines for you to fill in at the end:

A combination of poor diet and inactivity in elderly patients leads to memory loss. George (not 
his real name) is inactive and eats a poor diet. Barbara (not her real name) is inactive but eats 
well. Thus, we predict that.......................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................

The correct conclusion is that ‘George will suffer from memory loss owing to his poor diet and inactivity’. 
Notice that there is no mention of Barbara. This is because we don’t have enough information to predict 
what will happen to her. All that our premises tell us is that both poor diet and inactivity lead to memory 
loss. Someone who is inactive but eats well doesn’t fit into this category, and so we have nothing further 
to say about them. If you mentioned Barbara when completing the example, you were introducing an 
assumption that isn’t actually contained in the premises – a common error in deductive reasoning.

Valid and invalid arguments

Logic and truth are two distinct things. In the first example in this chapter, the fact that one of the prem-
ises is obviously false – I am definitely not a fish – makes no difference to the structure of the argument 
being a perfectly logical piece of deductive reasoning. If all fish live in water, and I am a fish, then it 
logically follows that I must live in water. Here’s another perfectly structured deductive argument:

Premise 1:	 All Blahs live in Bloop.

Premise 2:	 I am a Blah.

Conclusion:	 I live in Bloop.

There is no such thing as a Blah or a place to live known as Bloop, but this makes no difference 
to the deductive force of the argument. Deductive reasoning is not directly concerned with truth: 
it is simply concerned with validity, which means the question of whether a particular conclusion 
inevitably follows from its premises. If the structure of an argument is such that its conclusion must 
follow from its premises, then that argument is valid. If, by contrast, its conclusion does not follow 
from its premises, then the argument is invalid.

Here is another perfectly valid piece of deductive reasoning, expressed in ordinary prose:

All men who wear glasses are sexy. I wear glasses. Therefore, I am sexy.

Invalid reasoning: 
incorrectly applying 

deductive reasoning, 
so that your 

conclusion does not 
logically follow from 

your premises

Valid reasoning: 
correctly applying 

deductive reasoning 
in drawing out the 

logical conclusion of 
your premises
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The conclusion – that I am sexy – follows logically and inevitably from the premises. If all men who 
wear glasses are sexy, and I wear glasses, then it must follow that I am indeed sexy. My argument 
is valid, even if the truth of my premises is open to debate. By contrast, here is a piece of invalid 
reasoning based on the same premises:

All men who wear glasses are sexy. I wear glasses. Therefore, I am a man.

This conclusion – that I am a man – does not follow logically and inevitably from my premises. It 
may happen to be true that I am a man, but this is neither here nor there so far as deduction is 
concerned. My argument doesn’t work on a structural level: I have failed to correctly deduce what 
my premises imply, instead leaping to an unwarranted conclusion.

Much of the time, you can use a combination of common sense and close reading to work out 
whether the form of an argument is valid or invalid. Here are a few examples. Are the arguments 
below deductively valid or invalid?

VALID                 INVALID

1	 All students must register if they wish to attend the workshop. I 
wish to attend the workshop. Therefore, I must register.

2	 There is no such thing as a purple monkey. This creature is 
purple, so it can’t be a monkey.

3	 Purple monkeys are difficult to spot. This creature is difficult to 
spot, so it must be a purple monkey.

4	 We always need the permission of human volunteers if our 
experiments on them are to be ethical. We do not yet have 
permission from these subjects, so we cannot yet experiment 
on them in an ethical manner.

5	 We always need the permission of human volunteers if our exper-
iments on them are to be ethical. We do not yet have permission 
from these subjects, so we can only experiment on them if they 
don’t know what we are doing.

Number (1) is clearly valid. Number (2) is also valid, although it takes a little more thought to see 
why: if there is no such thing as a monkey that is purple, it logically follows that anything which is 
purple cannot be a monkey. Number (3) is invalid, because saying that purple monkeys are difficult 
to spot does not imply that ‘anything that is difficult to spot must be a purple monkey’. There may 
be countless other things that are also hard to spot (chameleons, tiny objects that are very far away, 
brown monkeys sitting on brown trees).

Number (4) is a valid argument. Its premises are lengthier than our first examples, but its form is 
straightforward: if we always need someone’s permission to do something, then we cannot do that 
thing if we do not have their permission.

Finally, number (5) is invalid. It involves the kind of slippery thinking that people often use in order 
to justify a course of action, but this shifting of meanings has no place in valid reasoning. If we 
always need someone’s permission to do something ethically, then we cannot do that thing ethically 
without their permission – full stop. Trying to provide an excuse for doing so is not valid. The con-
clusion is unwarranted: the given premises do not support it.

Unwarranted: a 
conclusion that is 
not supported by the 
argument
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SMART STUDY: How evasion creates invalid arguments

One of the most useful practical reasons for thinking about validity is that it allows us to spot situ-
ations in which someone is trying to get away with drawing an unwarranted conclusion from their 
premises, via a hidden assumption that they would rather not spell out.

In the final example above – ‘We always need the permission of human volunteers if our experi-
ments on them are to be ethical. We do not yet have permission from these subjects, so we can 
only experiment on them if they don’t know what we are doing’ – thinking rigorously about valid-
ity exposes the fact that the author is concealing an alarming assumption beneath their explicit 
argument: that, so long as someone doesn’t know what we are doing, we can get away with acting 
unethically towards them.

Assessing sources closely for validity means insisting that people cannot pull off this kind of eva-
sion. If someone wishes to present a claim as the logical outcome of their argument, it’s our job to 
insist that their argument is honest and explicit. Don’t be afraid to challenge invalid claims wherever 
you find them: it’s an integral part of honest thought and research.

Necessary and sufficient conditions

One of the most fundamental ways in which concepts can be logically connected is through 
necessary and sufficient conditions. Here is an example of each:

In order for me to be a successful student, it is necessary for me to work hard.

This exam has a pass mark of 50, so my score of 52 is sufficient to pass.

A necessary condition is something that must be true in order for another thing to be true, but 
where the truth of the first thing does not guarantee the second. I must work hard if I want to 
succeed, but working hard doesn’t guarantee success. A sufficient condition, by contrast, can 
guarantee that something is true. If I score 52 in an exam with a pass mark of 50, this does indeed 
guarantee that I have passed. Here are a number of conditions that are necessary but not sufficient 
for me to stream a movie on my iPhone:

My iPhone needs to have a sufficiently fast data connection.

I need to have access to some kind of streaming service.

My iPhone needs to be sufficiently charged.

My iPhone needs to be switched on and unlocked.

These conditions are necessary because, if even one of them is not met, I cannot stream a movie. 
Yet they are not sufficient because, even if these four things are true, I am not guaranteed to be able 
to stream a movie. All of the above could be true, yet my screen could be smashed and broken; 
or my phone could be paralysed by malware; and so on. Identifying and distinguishing between 
necessary and sufficient conditions is vital in logic. In general:

Failing to meet a necessary condition means that THING X cannot be true. But… 

…meeting any number of necessary conditions still can’t guarantee that THING X is true. 
But…

…the moment that any sufficient condition is met, this does guarantee that THING X is true.

Necessary condition: 
must be met if 

something is to be 
true, but cannot by 
itself guarantee the 

truth of that thing

Sufficient condition: 
one that, if met, does 

guarantee the truth 
of something
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Here’s a particular example:

Being alive is a necessary condition for being a parent. But… 

…just because you are alive does not guarantee that you are a parent. But… 

…having one or more children is sufficient to guarantee that you are a parent. So… 

…if you have one or more children, you are guaranteed to be a parent. 

Here is another example in the same form, with gaps for you to fill in:

Not eating any dairy products is a necessary condition for being a vegan. But…

…just because you do not                                             does not guarantee that  
you are                            . But…

…not eating or using any animal products whatsoever is sufficient to guarantee that you  
are                             . So,…

…if you                             then you are guaranteed to  
be                                   .

How did you do? Here’s what it should say:

Just because you do not eat any dairy products does not guarantee that you are a vegan. But not eating 

or using any animal products whatsoever is sufficient to guarantee that you are a vegan. So, if you do 

not eat or use any animal products whatsoever, then you are guaranteed to be a vegan.

As we’ll see in the next section, our ability to connect ideas in terms of ‘if’ and ‘then’ is the founda-
tion of our ability to structure an argument logically – while it’s our tendency to confuse necessary 
with sufficient conditions that produces many of the most common errors in everyday logic.

As we’ll also see, defining sufficient conditions in real life is extremely tricky. The Vegan Society 
defines veganism as ‘a way of living which seeks to exclude, as far as is possible and practicable, 
all forms of exploitation of, and cruelty to, animals for food, clothing or any other purpose’. This 
is a definition that is deliberately left open to some interpretation, given the great difficulty of 
tracking the ingredients and production process of every single product you use. Deduction may 
look neat, but pinning down the truth of every component part in its logic is an extraordinarily 
tricky business.6

THINK ABOUT THIS: Try to think of some necessary conditions for performing everyday tasks: 
preparing food, travelling, shopping, communicating with others. Can you think of any  
sufficient conditions for performing tasks in everyday life? ..................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
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Two types of valid and invalid reasoning

Common sense and close reading go a long way when you’re assessing arguments, but sometimes 
it’s important to understand things on a more fundamental level – and to have in the back of your 
mind a sense of the general logical forms that valid arguments take.

I’ve been using the word logic and logically a lot in this chapter, and you probably have a decent 
sense of what they mean. We use the word ‘logical’ informally to describe something that makes 
sense, and ‘illogical’ to describe something that doesn’t. These everyday senses come pretty close 
to the formal definition of logic: the principles and methods used to distinguish between correct 
and incorrect reasoning.

Logic can also be thought of as the science of validity. By correctly structuring a deductive argu-
ment, we are spelling out the logical implications of our premises. We do not add any additional 
information: we simply make logical (that is, correct) deductions on the basis of what we already 
know. Valid arguments are logical; invalid arguments are defective in their logic.7

Understanding the logic of valid arguments means looking at their form rather than their content. 
This isn’t a logic textbook, and so I have covered a fuller range of logical arguments in an extra sec-
tion at the end of the book, while restricting myself in this chapter to introducing the two most basic 
forms of valid argument, together with the forms of invalid argument that correspond to them.8

Affirming the antecedent versus affirming the consequent

Affirming the antecedent is a valid logical argument that has the following general form – meaning 
that any argument at all which correctly follows this form must be valid

Premise 1:	 If A, then B.

Premise 2:	 A.

Conclusion:	 Therefore, B.

What does this mean? First, it asserts that one thing always follows from another (thing A is sufficient 
to guarantee thing B). Second, it affirms that, because the first thing has happened, the second 
thing must therefore be true. This becomes clear when we fill in A and B with something specific:

Premise 1:	 If it is raining, then I will use my umbrella.

Premise 2:	 It is raining.

Conclusion:	 Therefore, I will use my umbrella.

To reiterate: any argument that has this form must be valid. If B follows from A, then whenever A is 
the case, we can say with certainty that B must also be the case.

Affirming the antecedent needs to be carefully distinguished from a similar but invalid form of 
argument – something we call a formal fallacy, because the form of the argument is itself false and 
illogical. This is the fallacy of affirming the consequent and it takes this form:

Premise 1:	 If A, then B.

Premise 2:	 B.

Conclusion:	 Therefore, A.

Logic: the study 
of the principles 
distinguishing correct 
from incorrect 
reasoning

Affirming the 
antecedent: a valid 
form of argument 
in which, because 
one thing is said 
always to follow from 
another, the truth of 
the first guarantees 
the second is also 
true

Formal fallacy: 
an invalid form 
of argument 
representing an error 
in logic, meaning 
that arguments in 
this form cannot be 
relied on to arrive at 
valid conclusions

Affirming the 
consequent: an 
invalid argument 
which mistakenly 
assumes that, 
when one thing 
always follows from 
another, the truth 
of the second also 
guarantees the first
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Here is the fallacy in concrete form:

Premise 1:	 If it is raining, then I will use my umbrella.

Premise 2:	 I am using my umbrella.

Conclusion:	 Therefore, it is raining.

This is an invalid argument because its conclusion does not inevitably follow from its premises. It 
may or may not be true that, if I am using my umbrella, it is raining – but my stated premises do 
not allow us to deduce this. B is necessarily true if A is true, but B does not guarantee A. A further 
example makes it clear what is wrong with this kind of fallacy:

If I were conducting a secret affair with the president of the United States, the president would not 

mention my name publicly. The president has never mentioned my name publicly; therefore, I am 

conducting a secret affair with the president.

Clearly, there are many more likely explanations for the fact that the president has never mentioned 
my name. In making this mistake, I have confused necessary and sufficient conditions: I have mis-
taken something that would necessarily be true in the event of a certain conclusion with something 
that guarantees the same conclusion. My name not being mentioned might necessarily be true if I 
were having an affair with the president, but it is far from being sufficient to guarantee this conclusion.

Denying the consequent versus denying the antecedent

Denying the consequent is a valid argument in the following general form:

Premise 1:	 If A, then B.

Premise:	 Not B.

Conclusion:	 Therefore, not A.

We are once again saying that one thing will always follow from another, but we are then affirming 
that the second of these things has not happened, and thus that the first thing cannot have hap-
pened either. A is sufficient to guarantee B, which means that the absence of B must be sufficient 
to guarantee the absence of A.

Premise 1:	 If it is raining, then I will use my umbrella.

Premise 2:	 I am not using my umbrella.

Conclusion:	 Therefore, it is not raining.

Any argument with this form must be valid, for reasons that mirror our initial ‘affirming’ form of 
argument. If B inevitably follows from A, and if we know that B is not the case, then A cannot be 
the case either. If I use my umbrella every time it rains, and I then tell you that I am not using my 
umbrella, you can validly conclude that it cannot be raining.

There is another invalid form of argument that corresponds to denying the consequent: a formal 
fallacy known as denying the antecedent. It takes this form:

Premise 1:	 If A, then B.

Premise 2:	 Not A.

Conclusion:	 Therefore, not B.

Denying the 
consequent: a valid 

form of argument 
in which, because 

one thing is said 
always to follow from 
another, the fact that 
the second isn't true 
also guarantees the 

first isn't true

Denying the 
antecedent: an 

invalid argument 
which mistakenly 

assumes that, when 
one thing always 

follows from another, 
the fact that the 

first isn't true also 
guarantees the 

second isn't true
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Here is the fallacy in concrete form:

Premise 1:	 If it is raining, then there will be clouds in the sky.

Premise 2:	 It is not raining.

Conclusion:	 Therefore, there will not be clouds in the sky.

The problem with this particular example is that, while the absence of clouds does logically 
mean that it cannot be raining – because we have said that there will inevitably be clouds if it is 
raining – the absence of rain does not logically imply the absence of clouds. Clouds are a neces-
sary condition for rain, but not a sufficient one. Once again, it is the confusion of necessary for 
sufficient conditions that creates the fallacy.

SMART STUDY: When fallacies confuse ‘if’ with ‘if, and only if’

Both types of fallacious argument I’ve listed are based on the same kind of confusion: the idea that 
these two sentences mean the same thing:

The subject’s leg will move upwards if we hit the reflex spot.

The subject’s leg will move upwards if, and only if, we hit the reflex spot.

Put like this, the error seems ridiculous: there are obviously thousands of reasons why some-
one’s leg might jerk upwards in addition to being hit in the reflex spot. At other times, however, it 
is dangerously easy to act as though ‘if’ means ‘if, and only if’. For example:

Our research suggests that, if someone is highly intelligent, they are also likely to be of above- 

average wealth. This supports the theory of wealth denoting high natural ability.

Some people might find the above argument forceful, but its form is fallacious: there are many 
things other than high intelligence that are associated with wealth.

If we were to say that ‘research suggests that if, and only if, someone is highly intelligent then they 
are also likely to be of above-average wealth’, then it would make sense to say that wealth denotes 
intelligence – but this is no longer a convincing description of reality. Instead, it shows the kind of 
confusion associated with logical fallacies: failing to realize that describing a tendency (‘the highly 
intelligent are more likely to be wealthy’) is very different indeed from discovering a rule (‘all of the 
wealthy are intelligent).

THINK ABOUT THIS: Under what circumstances do you think valid arguments are most 
important, and under what circumstances might making a valid argument miss the 
point or not fit the facts? ....................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
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Leave those difficult 

messages for a few days, 
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Sound and unsound arguments

We have said that validity is entirely separate from truth: an argument can be perfectly valid while 
being based on lies or made-up nonsense. However, validity has an important relationship with 
truth, because every valid deductive argument is truth-preserving. Its validity means that it will suc-
cessfully preserve the truth of all its premises, allowing us to draw true conclusions – so long as our 
premises are also true. If the premises of a valid deductive argument are true, then its conclusion 
must also be true.

We call a deductive argument that is both valid and has true premises a sound argument. By con-
trast, an unsound argument is one that does not satisfy these conditions: either because it is invalid 
(all invalid arguments are automatically also unsound), or because it is valid but its premises are 
untrue, meaning its conclusion cannot be relied on.

Let’s look at an everyday example of assessing an argument for soundness, and how it might apply 
to an essay or a textbook. Consider the following two premises:

If you want to conduct a literature review for your research, you must only make use of completely 

unbiased sources. But all sources are biased in one way or another.

Both of these statements may seem perfectly reasonable. Yet, when we apply deductive reasoning, 
they lead us to a conclusion that makes little sense. Here are the premises set out in standard form, 
followed by the underlying form of the argument in brackets:

Premise 1:	� If you want to write a literature review, then you should only make use of 
completely unbiased sources. (If A, then B)

Premise 2:	 There are no unbiased sources for you to use. (Not B)

Conclusion:	 You cannot write a literature review. (Therefore, not A)

This conclusion is logically implicit in the premises themselves: it is a valid argument, conforming to 
the second form we looked at, ‘denying the consequent’. Once we spell this out, however, we also 
need to decide whether we believe this to be a sound argument. Here, the conclusion which our 
premises lead us to should, hopefully, make us think twice about the truthfulness of our premises. 
What do you think might be going wrong with these?

In this particular case, the problem lies in the assertion that ‘you should only make use of com-
pletely unbiased sources’. You can reasonably claim that all sources are biased in some sense, but 
this doesn’t mean that you cannot use them. It simply means that you need to be sensitive to their 
different potential biases. Our premise is not true. In the light of this insight, we might rewrite our 
argument along these lines:

If you want to conduct a literature review for your research, you must be aware of any bias in your 

sources. All sources are potentially biased in one way or another. Therefore, when conducting a literature 

review you must consider potential biases in every source.

This is more likely to be a sound argument: it has a valid form and its premises are true. At 
least, its premises feel pretty convincing. Now that we are in the realm of truth as well as 
logical validity, we face questions of judgement and likelihood as well as those of logical cor-
rectness. Are you 100 per cent convinced of the truth of the statement ‘you must be aware 
of any bias in your sources’? Are there some sources of bias that you don’t need to be aware 

Sound: a deductive 
argument that is 
both valid and has 
true premises, 
meaning its 
conclusion must also 
be true

Unsound: an 
argument that 
does not meet 
the standard of 
soundness, either 
because it is invalid 
or because one or 
more of its premises 
is untrue, or both
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of, or some circumstances in which this doesn’t apply? Does being published in a leading 
scientific journal count as a kind of bias?

These are questions that point us towards the uncertainties of the world beyond our descriptions 
of it, and our inability to know many things for sure. They are not questions that can be resolved 
simply by looking at the form of our arguments – and addressing them entails the second type 
of reasoning at play in critical thinking, and the topic of the next chapter: inductive reasoning.

THINK ABOUT THIS: Can you think of a deductive argument in common use that is valid but 
unsound? What kind of premises can we be certain are true? What kinds of deductive argu-
ment may never be sound, because their premises can’t be proven as true? ........................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Summary

Deductive proof means demonstrating that a particular conclusion logically follows from certain 
premises, and that this conclusion must be true if these premises are true.

When applying deductive reasoning, you are looking at the structure of an argument and drawing 
out a logical conclusion that is implicit in your premises.

Logic is the study of the principles distinguishing correct from incorrect reasoning, and its building 
blocks are the ideas of necessary and sufficient conditions:

•• Necessary conditions need to be met in order for something to be true, but they cannot guar-
antee its truth. However, if any of the necessary conditions are not met, then something is 
guaranteed not to be true.

•• Sufficient conditions do guarantee the truth of something. If the sufficient conditions for some-
thing are met, then it is guaranteed to be true.

We have looked in detail at two general valid forms of deductive reasoning:

•• Affirming the antecedent – If A then B. A. So, B.
	 If it is sunny, I get hot. It is sunny. So I am hot.
•• Denying the consequent – If A then B. Not B. So, not A.

	 If it is sunny, I get hot. I am not hot. So it cannot be sunny.

We have also looked at two fallacious (logically invalid) forms of argument, both of which result 
from the mistaken assumption that something which is necessarily true is also sufficient to guaran-
tee the truth of a conclusion:

•• Affirming the antecedent – If A then B. B. So, A.
	 If it is sunny, I feel happy. I feel happy. So it must be sunny.
•• Denying the antecedent – If A then B. Not A. So, not B.

	 If it is sunny, I feel happy. It is not sunny. So I cannot feel happy.
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Overall, we have established that:

•• Valid reasoning correctly draws out a logical conclusion from its premises.
•• Invalid reasoning means a conclusion does not logically follow from its premises.
•• A sound argument is both valid and has true premises, meaning its conclusion must also 

be true.
•• An unsound argument does not meet the standard of soundness, either because it is  

invalid or because one or more of its premises is untrue, or both. Thus, you cannot rely on 
its conclusion being true.

Now watch the video ‘Why logic is a really great thing, until it isn’t’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking
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Five things you’ll learn in this chapter

1	 How inductive reasoning applies to evidence and research
2	 How to assess the strength of an inductive argument
3	 How to understand probability and rational expectation
4	 How to make good use of samples in your work
5	 The significance of black swan events and falsification

In the previous chapter, we looked at rigorously examining the form of an argument through 
deductive reasoning. We were interested in drawing out the conclusions implicit in our premises. 
So far, so logical. If a deductive argument has both true premises and a valid form, it is sound: 
its conclusion must also be true.

As soon as we start looking for patterns, causes and consequences within everyday experience and 
evidence, however, we run up against a problem. In real life, there is very little that we can be 100 
per cent certain about. Deduction is all very well but before we can apply its logic we first need to 
make assertions about the world. And this brings us towards a second, equally important form of 
reasoning: reasoning on the basis of observation and extrapolation rather than pure logic.

Although we rarely consciously think about it, small leaps of faith occur every time we assume that 
tomorrow will be like today, that one thing will follow the same pattern as another, or that the same 
observation will be true of different people or places. This brings us to inductive reasoning – the 
business of seeking good reasons to believe something in the absence of logical certainty.

Argument by induction

The word induction comes from the Latin verb inducere, meaning ‘to lead into’. When we reason 
inductively, we are looking to see where our premises might lead us. We are making generaliza-
tions, inferring future events from past ones and asking what is most likely to be true, rather than 
dealing in absolutes.

Some people don’t like the phrase ‘inductive reasoning’ and prefer to talk about ampliative reasoning, 
because this offers a more explicit reminder that it is a form of reasoning where your conclusion 
is an ‘amplification’ of your premises. The two phrases, however, mean exactly the same thing – 
and, because induction is a more commonly used term, I’m going to stick with it.9 Here is a simple 
example of an inductive argument:

There has never been a female president of the United States. So, the next president of the United 

States will almost certainly be a man as well.

Do you find this argument convincing? The first premise is certainly true – at least at the time of 
writing, in 2017, there had never yet been a female US president – which means that whether you 
are convinced or not depends on how far you agree that the conclusion is a reasonable generaliza-
tion based on this observation.

Notice that the key question here is how far you agree with the idea that the past is a good guide to 
the future in this case. When deploying inductive reasoning, we are always dealing with degrees of 
confidence rather than certainty. An inductive argument cannot be valid in the way that a deductive 
argument is logically valid. When someone makes an inductive argument, they are trying to per-
suade us to accept their particular account as the best one available. But they are not, and cannot 
be, proving something beyond all doubt.

Inductive reasoning: 
a form of reasoning 
in which premises 
strongly support 
a conclusion, but 
where we can never 
be absolutely certain 
that it is true

Ampliative reasoning: 
another way of 
describing inductive 
reasoning – intended 
to show that such 
reasoning works by 
‘amplifying’ premises 
into a broader 
conclusion
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In practice, this means that when comparing inductive arguments we often rank them in relation to 
one another rather than coming up with an absolute assessment. Consider the following inductive 
arguments. Can you rank them in order, from least convincing to most convincing?

1	 There has never been a female US president – and this 
suggests there will never be a female US president.

2	 There has never been a female US president – and this 
suggests the next president will not be female either.

3	 There has never been a female US president – but all things 
change and, at some point, there eventually will be.

4	 There has never been a female US president – but the time is 
ripe for change sooner rather than later and there will be one 
within the next decade.

I would say that the most convincing of these arguments is (3), which argues that at some point 
there will be a female president. This prediction must be more likely than (4), which offers a more 
specific version of the same scenario: not only will there be a female president, but she will arrive 
within the next decade.

This is one firm rule to bear in mind when assessing the relative likelihood of different possibilities. 
When one scenario is a subset of another (‘having a female president within a decade’ is a subset 
of ‘having a female president at any point in the future’ because it’s a more specific version of 
the same prediction), the more specific scenario will always be less likely than the less specific 
scenario.

Similarly, it’s clear on a close reading that example (1) – the argument that there will never be a 
female president – is a more specific, and thus less likely, subset of the possibility outlined in (2). 
The prediction that ‘the next president definitely won’t be female’ must be more likely than the 
prediction that ‘no president will ever be female’, because making a definitive prediction about 
all possible future presidents (that they won’t be female) means making a prediction about a far 
greater number of future events than a prediction that involves only the next president.

Beyond this, it’s a question of judgement as to which arguments are more convincing. My personal 
ranking, from least to most convincing, goes like this:

	 Least convincing: there will never be a female US president.
	 Slightly more convincing: there will be a female president within a decade.
	 Even more convincing: the next president will not be female.
	 Most convincing of all: there will at some point be a female US president.

Because we are in the realm of inductive reasoning, we are making extrapolations from the particu-
lar to the general. We cannot be certain about any of these predictions, but we can use a number 
of guidelines and techniques to help us assess them.

SMART STUDY: Putting induction in practical terms

Induction is a form of reasoning we apply hundreds of times each day without noticing. We do so 
every time we try to work out what is going to happen next, based on what has happened before. 
Induction comes so naturally that it can be difficult to think about critically. Here are four questions 
to help focus your thinking – and to bear in mind whenever you’re looking for the best possible 
questions for a new piece of work or research:

Ranking  
inductive arguments: 

determining which 
arguments are more 

or less convincing 
relative to one 

another
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•• Inductive reasoning is at its strongest when we have good reasons to believe that we are seeing 
a well-established pattern with plenty of evidence in its favour.

•• Inductive reasoning is at its weakest when there is little evidence, no clear pattern or a high 
degree of unpredictability, complexity or uncertainty.

•• A more general scenario is always more likely than a more specific scenario that’s a subset of 
the general one. It’s inevitably more likely that ‘a randomly selected passer-by is female’ than 
that ‘a randomly selected passer-by is female and has long hair’.

•• When assessing inductive reasoning, ask: how far is what you know a good guide to what you 
don’t know? To what degree is the future, in this situation, likely to resemble your knowledge 
of the past?

Introducing inductive force

In general, when talking about how convincing (or not) an inductive argument is, we use the idea 
of inductive strength – also known as inductive force.

The greater the strength of an inductive argument, the more likely it is to be true. Where deductive 
arguments are either valid or invalid – one of two absolute possibilities – inductive arguments exist 
on a sliding scale of strength and weakness. While a valid deductive argument with true premises 
guarantees the truth of its conclusion, the best we can ever say about an inductive argument is that 
it is sufficiently strong for us to accept its conclusion as almost certainly true. Imagine I say this:

Every single person I have ever met hates me. The next person I meet is going to hate me too.

My argument appears inductively strong on its own terms. If every single person I have ever met 
really does hate me, it seems quite likely that the next person I meet will hate me too. My opening 
premise, however, is almost certainly an exaggeration: at the least, you might think that a large 
number of people I have met are indifferent towards me.

We can thus say that this particular argument is cogent, but not inductively forceful. Its structure 
is perfectly reasonable, but its premise is not true. A cogent inductive argument resembles a valid 
deductive argument, in that both have a good structure but do not necessarily lead us to accept 
their conclusions. Similarly, an inductively forceful argument resembles a sound deductive argu-
ment because both conclusions are convincing.

Does this mean that deduction and induction have nothing to do with one another, or are somehow 
rivals in the realm of reason? Not at all. Let’s revisit my opening example, about the gender of the 
next US president:

There has never been a female president of the United States. So the next president of the United States 

will almost certainly be a man as well.

This is an inductive argument. Yet we can, if we wish, convert it into a deductive argument by 
carefully spelling out its underlying assumptions:

Premise 1:	 There has never been a female US president.

Premise 2:	� [Implicit] It is almost certain that the immediate future will repeat the same 
pattern as the past in this particular case.

Conclusion:	 The next US president will almost certainly be a man.

Inductive strength 
or inductive force: 
a measure of how 
likely we believe an 
inductive argument 
is to be true

Cogent: an inductive 
argument that has a 
good structure, but 
whose conclusion 
we should not 
necessarily accept 
as true (similarly to 
a valid deductive 
argument)

Inductively forceful: 
an inductive 
argument that 
has both a good 
structure and true 
premises, and whose 
conclusion we thus 
have good reason 
to accept as true 
(similarly to a sound 
deductive argument, 
although without its 
certainty)
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We have now converted our inductive argument into a perfectly valid deductive argument. Does 
this mean we have magically plucked logical certainty from uncertainty? No. We have simply 
turned our inductive inference into an explicit premise, spelling out the leap between observation 
and generalization. If we have done so correctly, we have potentially created a sound argument, 
but only if we can be entirely certain of the truth of our inductive leap (which of course we cannot).

In other words, we can create a valid deductive argument through clarifying the exact details of 
an inductive leap, but we can never create an argument we know to be sound. We can make our 
uncertainty explicit, but we cannot banish it. Here is an example for you to try. Can you turn this 
inductive argument into a deductive one by spelling out the inductive leap between its premise 
and conclusion?

Premise 1: �Even the world’s fastest computers and most advanced software are currently nowhere 
near replicating the intelligence of a small child, let alone a fully grown adult.

Premise 2: [Implicit] ....................................................................................................................
...................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

Conclusion: Computers will almost certainly never achieve human-level intelligence.

How did you do – and do you find the resulting argument convincing? Once you’ve thought about 
it, try spelling out this second example in the same way:

Premise 1: �Computer power and capabilities have been doubling around every two years for 
decades.

Premise 2: [Implicit] ....................................................................................................................
...................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

Conclusion: �Within two decades, the capabilities of computers will almost certainly have over-
taken those of humans.

As you’ll have noticed, the two different opening premises suggest two different patterns  
that may – or may not – provide an accurate basis of inductive amplification. Certainly, both 
cannot be true. In the first case, the implicit assumption goes along these lines: ‘the fact that 
computers have not yet replicated even a small child’s intelligence is almost certainly a good 
guide to the ultimate limitations of the level of intelligence it’s possible to create in a computer’. 
In the second case, the implicit assumption is: ‘the increases of the last few decades in com-
puters’ power and capabilities will almost certainly continue at the same rate over the next two 
decades’.

Which one should we believe? Both arguments are deductively valid, if written out carefully enough. 
But we cannot know whether either (or neither) is sound until we have definitive evidence. What we 
are left with is a cautious obligation to investigate the strength of each inductive claim – and to keep 
in mind the illusory nature of any certainty implied simply by being explicit.
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Induction and everyday language

As the example at the end of the previous sections suggests, the words we use are extremely 
important when it comes to inductive reasoning, and a lot of everyday habits of speech can prevent 
us from weighing up different possibilities with proper precision. Consider the following example:

Little children are always breaking fragile things. I have lots of breakable things in my house; so if you 

came round with your little children, they would break my things. I’m afraid you can’t visit unless you 

leave your children with a babysitter.

This reads like a piece of valid deductive reasoning: its conclusion seems to follow logically from 
its premises. Yet when we think about the first premise – ‘little children are always breaking fragile 
things’ – it’s clear that there are a couple of implicit qualifying words that need to be inserted if these 
deductions are to be based on an accurate inductive inference.

A more accurate statement might begin by saying ‘Some little children are always breaking fragile 
things’ – or that ‘little children often break fragile things’. This is because it is not literally true that 
all little children are constantly breaking fragile things. What was meant, and could have been said 
instead, is something along these lines:

Little children often break fragile things. I have lots of fragile things; if you come round with your little 

children, I’m worried that they might break them. So, how can we make it less likely that this will 

happen?

We do this kind of thing all the time in everyday language. Consider these unqualified statements, 
all of which also appear to make absolute claims:

1	 You never help!
2	 Young, male ex-cons with no education always end up back in jail.
3	 People don’t survive pancreatic cancer.
4	 Computers will continue to double in power every two years.

In each case, a careful analysis should begin by getting rid of the pretence that these are universal 
statements about something that is always the case – and instead supply some qualifying words.

Before looking at my answers below, try it for yourself: re-read each of the three sentences above, 
supplying a qualification for each that spells out the level of probability involved. Here are my versions:

1	 You almost never help!
2	 Many young, male ex-cons with no education end up back in jail.
3	 Very few people survive pancreatic cancer.
4	 Computers may continue to double in power every two years for some time.

Something interesting happens once we start to spell out these elements of an inductive argu-
ment more precisely. By filling in the gaps in everyday speech and thinking, we start to identify 
uncertainties that we might wish to investigate further.

The absolute statement that ‘young, male ex-cons with no education always end up back in jail’ 
invites little debate or exploration, not to mention being false. But as soon as we qualify this by 
noting that this does apply to ‘many’ people in this group, we admit to both the uncertainties and 
the investigative opportunities surrounding this issue.

Similarly, spelling out the inherent uncertainty and limitations around a prediction like ‘computers 
will continue to double in power every two years’ opens the door to a debate around evidence, 

Implicit qualification: 
when a general 
statement is not 

literally intended, 
some implicit 

qualification needs 
to be assumed, 

indicating the 
frequency with which 

it applies
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trends and limitations. Is there actually a pattern at all in the sense we originally thought? Perhaps 
there is something else going on here: a chance to test and to increase our knowledge about a 
complex, uncertain world.

SMART STUDY: Choosing and using qualifying words

Using the right qualifying words is one of the most important ways of signalling your knowledge of 
inductive reasoning, and its uncertainties, in your work. Here are four guidelines:

1	 Be careful never to express absolute certainty in the conclusion of an inductive argument.
2	 Always keep in mind a range of qualifying words, from least to most confident, to allow you to 

express inductive conclusions precisely in your writing.
3	 For example: 

Extremely unlikely < unlikely < not that likely < possible < quite likely < probably < almost certainly.

4	 Always be ready to make explicit the implicit qualifications you encounter in others’ inductive 
arguments – don’t make the mistake of taking apparent certainty literally.

THINK ABOUT THIS: Can you think of something that you believe which contains an implicit 
qualification that you don’t usually acknowledge or examine? What might you assume is cer-
tain, that is only highly probable; or impossible, that is in fact only unlikely? ..........................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Addressing uncertainty through probability

We have said that an inductively forceful argument resembles a sound deductive argument: it 
is reasonable to accept it as true. But what does it mean to say that it is ‘reasonable’ to accept 
the conclusion of an inductive argument in the first place? Where and how do we draw the line 
between accepting something as true, or not? To address this, we need to turn to the concept 
of probability.

Probability is the study of how likely we believe something is to be true, or to occur. It’s extremely 
useful because it allows us to deal with the uncertainties of the real world without simply throwing 
our hands up in the air and abandoning reasoned analysis.

Probability allows us to compare and contrast the likelihood of different possibilities by assigning 
them a value on a numerical scale. In terms of probability, we say that something which is abso-
lutely certain has a probability of one, and that something which is absolutely impossible has a 
probability of zero. Everything thus exists on a sliding scale between one and zero, with a half – or 
0.5 in decimal terms – marking the exact middle. A simple diagram looks like this, complete with 
the kind of qualifying words we saw in the previous section:

Impossible (zero)                            50–50 (0.5)                            Certain (one)

                      Possible                                    Probable

Probability: the 
study of how likely 
something is to 
happen, or to be true
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Something is more likely (than not) to be true if it has a probability greater than 0.5, meaning it will 
happen more than half the time. Something with a probability of less than 0.5 will happen less than 
half the time, and is more likely to be untrue than true.

We can use these numbers to talk about what it is, and isn’t, reasonable to believe. Imagine that 
the chance of winning the top prize in a lottery is one in a million: that for every million tickets sold, 
there is just one winner. If you buy one lottery ticket, your rational expectation should thus be that 
999,999 times out of a million you will not win the top prize. Another way of putting this is that your 
only reasonable expectation should be one of near-certain loss.

Importantly, how probable we believe something to be is often quite different to how probable it 
actually is. Imagine that a friend tells you they have bought one lottery ticket at a particular shop at 
a particular time, according to instructions they received in a dream where a talking penguin told 
them they were going to win the lottery. Their personal expectation is that they have purchased 
a winning ticket. This, however, makes no difference whatsoever to the rational expectation that 
someone in their position ought to have. 

Probability doesn’t care about perceptions: it’s there to describe what it is actually most reasonable 
to expect in any given situation. It’s also there to remind us that uncertainty is at least sometimes 
a quantifiable feature of the world, and that there are many different degrees of uncertainty: being 
unsure about something is not at all the same thing as knowing nothing.

How does this apply to induction? If there is a worse than 0.5 probability that an argument is false, 
then it is not inductively forceful: our rational expectation should be that it’s more likely to be false than 
true. If there is a better than 0.5 probability it is true, then the argument is inductively forceful: it’s more 
likely to be true than false. Sometimes we can calculate these odds precisely; sometimes it’s a matter of 
estimation or investigation based on past experience or comparison to similar cases. Try it for yourself. 
In each of the following scenarios, do you find the argument inductively forceful or not?

	  YES	  NO	

Every winter for 30 years my mother has gone somewhere 
warm on holiday. I guess she’ll do the same thing once again 
this year.

On the day of my birthday, there has been a record high 
temperature for that month every year for the last three years. I 
guess it will happen again this year.

The first of these arguments seems inductively forceful. Unless there is some other information we 
don’t know, it seems more likely than not that my mother will once again do something she has 
deliberately done every winter for 30 years. It’s thus rational for you to assume she will do this. The 
second argument, however, is not inductively forceful. Three instances of a record temperature on 
a particular day do not make a fourth instance on that same day more likely than not. It’s in the very 
nature of exceptional results that they are rare. The ‘pattern’ suggesting this assumption is most 
likely simply to be coincidence.

SMART STUDY: Making sure you’re not fooled by probability

It’s important to get to grips with probability, both because it offers a way of thinking carefully about 
uncertainty and because it doesn’t come naturally to most people. Before you go any further, spend 
some time thinking through these key points:

•• If there is no connection between two different events, then their individual probabilities can 
have no effect on one another. One fair coin toss has an equal chance of coming up heads or 
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tails. So does the next toss. And the next. The previous result can be completely ignored when 
it comes to thinking about the next one.

•• This doesn’t apply if you are thinking about the probability of several things all turning out a 
certain way. In this situation, the probability of the end result comes from multiplying each 
individual event’s probability. Every extra factor reduces the likelihood of them all turning out 
a particular way. One fair coin toss has an equal chance of coming up heads or tails. Two coin 
tosses have a one-in-four chance of coming up heads and heads. Three tosses have a one-in-
eight chance of coming up heads, heads and heads.

•• The more precise a result you’re looking for, the less likely it is to happen. For example, it is less 
likely that every subject sitting a test will get full marks than it is that half the subjects will get 
full marks, which is less likely than one person doing so.

•• Similarly, a more specific scenario is always less likely to happen than a general scenario which 
encompasses that specific scenario. It is, for example, inevitably less likely that someone cho-
sen from a crowd at random owns a blue car than that they own any car.

•• Just because something seems striking to a human observer doesn’t make it remarkable. Six 
sixes are exactly as likely to come up as any other dice throw: the fact that they attract more 
attention has no effect upon this.

•• Coincidences only seem astonishing because we ignore those millions upon millions of daily 
events that don’t strike us as astonishing. Rare and unlikely things happen all the time.

Making use of samples

Induction is a process of generalization. It moves from the particular to the general, and this makes 
the concept of sampling important. A sample consists of some particular cases you are examining 
in order to make generalizations about a larger shared feature, trend or regularity.

If I’m investigating feline behaviour, I might use my pet cat, Basil, to stand for cats in general – and 
I might make an inductive argument along the following lines. Is this a weak or a strong inductive 
argument?

WEAK                  STRONG

My pet cat, Basil, is very shy and will only let himself be stroked 
by people he knows. Therefore, cats are shy animals and will 
only let people they know stroke them.

This is not a very strong inductive argument, because there is only a single cat in my sample. In 
research, the letter n is often used to denote sample size, in the form n = 1 for a sample of one,  
n = 100 for a sample of 100, and so on. Because one is the smallest possible sample size, the 
phrase n = 1 has become a kind of shorthand for the fact that an anecdote involving a single 
instance will almost inevitably produce a weak inductive argument.

If someone tells you ‘my uncle smoked every day of his life, and he lived to the age of 90: how can 
it be bad for you?’ then the correct (if impolite) answer is that basing this conclusion on a sample 
size of one is an extraordinarily bad way to think about health issues.

So far as cats are concerned, my argument would be much stronger if it were based on a larger 
sample. In general, it is true to say that:

•• The larger the sample, the more reliable it tends to be as a representation of the whole. Inductive 
arguments based on small samples are likely to be far weaker than those based on large samples.

Sample:  
the particular cases 
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make an inductive 
generalization
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It is not enough, however, simply to use a large sample and assume this makes your assessments 
correct. Imagine that I run a website that’s all about coffee. I want to know how many people prefer 
coffee to tea, so I put a survey on the site under the title ‘Tom’s Big Coffee Survey’, inviting people to 
click and answer a few questions about their beverage preferences. Here is a summary of my results:

In a recent survey of over 2000 people, an astonishing 80 per cent named coffee as their favourite hot 

drink – over four times as many as prefer tea – and over half named it as their favourite among all drinks, 

beating even alcoholic beverages. Coffee is officially the biggest drink in the country!

Can you see what might be wrong with my making these claims? The problem is that I run a website 
that’s all about coffee. Although over 2000 people responded, every single one of these responses 
comes from someone who both visited a specialist coffee website and then decided to participate 
in a survey about coffee.

Is this particular group of people likely to represent the views of the population as a whole? No. 
My claim that coffee is ‘officially’ the biggest drink in the country is ridiculous. All I can legitimately 
claim is that ‘coffee appears to be the biggest drink among readers of my coffee website who 
decided to take part in a survey about coffee’. This is because I have used an unrepresentative 
sample – one that, while quite large, is a poor representation of the overall population I’m making 
claims about.

A good sample should be as representative as possible, meaning that it closely resembles the larger 
group about which general claims are being made. This brings us to the most important question 
of all: how can we ensure we are using a representative sample?

There’s no easy answer to this, partly because no sample is ever perfectly representative. In gen-
eral, the best samples are both as large as possible and successfully randomized from across the 
entire field of study, meaning that the sample is randomly selected from all possible cases of inter-
est, using a method that does not bias the results.

Because no sample is ever perfectly representative, it’s important to remain aware of both potential 
sources of sampling bias and the degrees of error involved in your investigation. Errors are inevita-
ble in all samples and measurements, and are not the same thing as mistakes.

The observational error relates to the accuracy of your measuring system, and is usually expressed 
in the form ‘plus or minus X’ where X is the potential difference between measured and actual 
values. For example, if you are using a set of scales you know to be accurate to within ten grams, 
your results should be reported as ‘±10g’ – and should never be reported to apparent fractions of 
a gram, which might give a false idea of accuracy.

The margin of error is more complex and expresses the greatest expected difference between 
the results you’ve obtained from your sample and the results you might have got had you been 
able to test the entire population. Typically, this takes the form of ‘±X with a confidence level of 
Y%’, meaning ‘if we kept on repeating this test, then Y% of the time the results from our sample 
would be within X of the entire population’s results’. For example, if you reported that a survey 
in your research had a margin of error of ‘±5% with a confidence level of 80%’, this means that 
you believe your results would fall within 5 per cent of the total population’s results 80 per cent 
of the time.

Potential sources of sampling bias to be avoided – or to be aware of in others’ investigations – 
include:
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•• Self-selection: setting up your sample in such a way that a certain type of participant effectively 
selects themselves. For instance, the kind of person most likely to fill in a detailed survey may 
differ substantially from the population at large.

•• Specific area selection: selecting your sample so that one particular area is over-represented. 
For example, conducting research into global urban population trends based only on statistics 
gathered in London and New York.

•• Exclusion: selecting your sample in a way that disproportionately excludes certain elements. 
For instance, conducting a wildlife survey only during daylight hours might exclude nocturnal 
animals.

•• Pre-screening: conducting your sample selection via an initial method that is likely to select 
only a certain kind of participant – for example, only advertising for volunteers to participate in 
a health trial in hospital waiting rooms.

•• Survivorship: a sample that considers only successes can be highly biased if failures are also 
relevant. For instance, an investigation of business debts that looked only at companies with 
more than ten years of accounts would entirely ignore all companies that had failed within a 
shorter period.

Each of the following examples has at least one major problem in its sampling methodology. Try to 
identify the problem in each case:

1	 To test pollution in a lake, I took 20 water sam-
ples at different times of day from one spot on 
the beach next to my lab. 

2	 To test pollution in a lake, I took three water 
samples from three different locations spaced 
throughout the site. 

3	 In order to find out whether literacy was in decline, 
I included my questionnaire about reading habits 
with every copy of a monthly political magazine. 

4	 My first major experiment about motivation levels 
in the general population involved a cohort of 50 
student volunteers from Harvard Business School. 

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

.........................................................................

..........................................................................

.........................................................................

.........................................................................

In the first example, taking every sample from a single spot makes them less likely to be repre-
sentative of the entire lake – even though it’s a good idea to take 20, and to take them at different 
times of day.

In the second example, it’s a good idea to take samples from three different locations – but three is 
a very small number of samples to use in order to represent an entire lake.

In the third example, including a questionnaire about literacy in a monthly magazine is likely 
to get responses from people who are unrepresentative of the population as a whole: the kind 
of people who not only read a monthly political magazine but also take the time to respond to 
literacy surveys.

The final example too is unlikely to represent the general population accurately, because the 
kind of people who are both studying at Harvard Business School and volunteer to take part in 
experiments seem likely to be more motivated than the population as a whole – and also likely to 
represent a narrower spectrum of traits such as age, wealth and education.
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Here’s an improved sampling methodology for each of the three studies (the first and second 
examples being taken from the same one):

1+2	 To test pollution in a lake, we took samples each day over the course of a year from 50 ran-
domly selected sites across the lake at a variety of depths.

3	 In order to investigate whether literacy was in decline, I gathered comparable data from the 
last 50 years across a representative sample of 100 schools.

4	 My first major experiment about motivation levels in the general population involved a tel-
ephone poll conducted across a representative sample of 500 adults.

None of the above techniques are perfect, but they all represent an improvement and make it more 
likely that inductive inferences will meaningfully apply to the whole.

SMART STUDY: Picking a representative sample in four steps

Picking a representative sample means considering as fully as possible the variations that exist 
within whatever population you’re studying, or the range of circumstances you’re examining. 
Understanding the basic principles of successful, methodical sampling is vital for social scientists, 
and extremely useful for everyone else. In general, good sample design will:

•• Establish as thoroughly and accurately as possible the specifics of the target population: with-
out this, there is no way of knowing what variations you need to represent.

•• Determine an appropriate sample size: in general, a larger sample size is better, but the exact 
size you need depends on how confident you need to be in your result, the level of variability 
within the population you’re studying, the margin of error in your measurements and the pro-
portion of the population displaying whatever attribute you’re interested in (there are plenty of 
good online tools for calculating sample sizes).

•• Determine an appropriate sampling method: this depends on what you’re studying and on 
what resources you have at your disposal; all methods have their limitations, and range from 
relatively simple ‘convenience’ samples based on volunteers or case studies to more complex 
‘multi-stage’ samples based on dividing a population into clusters, and then selecting clusters 
at random for close examination.

•• Consider whether results need weighting: this entails giving more weight to certain results 
within your sample in order to better reflect the overall situation: for example, giving adults twice 
the weight of children in a piece of research exploring transit costs, on the basis that adults’ 
tickets cost twice as much as children’s tickets.10

The problem of induction

The best an inductive argument can ever do is suggest that something is very, very likely. This can 
be confusing, because most of the time we work on the basis that very, very likely things are effec-
tively certain. Consider this famous example of an inductive argument:

Every day for millions of years, the sun has risen. Thus, the sun will rise tomorrow morning.

As the 18th-century philosopher David Hume pointed out,11 all of us believe that the sun  
will rise tomorrow: we act as though this had a probability of one. Yet this apparent fact is 
something we cannot prove with absolute certainty, any more than I can say something like 
this with absolute certainty:

I have been alive every day for the last 10,000 days; thus, I will always be alive.
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Some day, I will die. Or – to put it in truly rigorous inductive terms – it is much, much more likely 
that I will die at some point than that I will live forever. Similarly, a day will almost certainly come 
when the sun itself no longer exists. Hopefully, this will happen many millions of years from now. 
Yet, it could also be tomorrow.

We can put this another way, by noting that, although it will always be a perfectly valid deductive 
argument to say – ‘For millions of years, the sun has risen; every single day in the future will con-
form to this pattern; so the sun will always rise’ – at a certain point, this will cease to be a sound 
deductive argument. Eventually, the premise that the sun’s future will eternally resemble its past 
will cease to be true.

The fact that something happened in the past cannot guarantee that it will happen in the future, 
no matter how many times it has happened, is sometimes known as the problem of induction. It is 
theoretically possible that I might never die, or that the sun might exist for ever and ever. It’s just 
very, very, very, very unlikely, based on our current understanding of the universe.

To this, you might reasonably say: this is just a made-up problem for philosophers to talk about. 
Nobody – not even philosophers – actually talk about the world like this! We do not say, ‘the sun 
is very likely to rise tomorrow, but there is a tiny chance the world might end’. I do not say, ‘I will 
almost certainly meet you at Starbucks tomorrow at 2pm, apart from the small chance that I die or 
am incapacitated before then’.

Even in science and research, the same is true. We say, ‘the flame heats the water’ – not ‘the flame 
is very likely to heat the water based on past experience’. We accept countless things as facts based 
on experience and consensus without feeling the need to constantly invoke probability. Why, then, 
does it matter that inductive reasoning is always concerned with probability rather than certainty? 
There are at least two important ways in which remembering this can make us better thinkers, 
researchers and writers:

•• It helps us realize that many things we take for granted are not necessarily the whole  
truth, and that everyday thinking often ignores or under-estimates the uncertainties of  
the world.

•• It allows us to avoid a misleading method of research that simply involves seeking confirmation 
of an idea, and instead to think rigorously about how likely something is to be true – and how 
we might most thoroughly test this through falsification.

Induction and falsification

Here is a famous example of the way in which inductive reasoning can lead us into error – the error 
of overconfidence when using past experience as a basis for general conclusions:

Every swan ever observed has been white. Therefore, all swans are white.

This was believed to be true for many centuries in Europe – until the exploration of Australia, at 
which point a black species of swans was first glimpsed by Europeans (in 1697, during a Dutch 
voyage along its west coast). The sample of swans available to Europeans did not, it turned out, 
accurately represent the entire global population of swans. The global swan population actually 
existed across a wider range of possibilities than had previously been imagined.12

It only takes one strong counter-example like this to falsify an inductive line of reasoning. Here, the 
discovery of a black species of swan demanded changes to all existing European beliefs around 
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what a swan was After 1697, it became necessary to replace the earlier generalization with some-
thing along these lines:

Every European swan ever observed has been white. Therefore, all European swans can be assumed to 

be white. But we now know that there are black swans, in Australia. Therefore, being white seems not to 

be a defining characteristic of all swans, only of European swans.

In this example, both the strengths and weaknesses of inductive reasoning are evident. The weak-
ness is summed up by the phrase a black swan, which is now used to describe anything that lies 
so far outside previous experience and assumptions that it shows that a generalization previously 
thought to be true cannot be the case. The 2008 financial crisis was labelled a black swan by some 
in the finance industry, because it was something that lay entirely outside the expectations created 
by their previous experience.

The strength of a rigorous approach to inductive reasoning lies in the fact that even a black swan 
event can be learned from – and that, as when Europeans rethought their definition of a swan after 
1697, we can use new evidence to produce a better description of the way things are.

Indeed, we can go further than this and argue that – given that inductive methods can never leave 
us in a position of absolute certainty – the most valuable kind of inductive reasoning actively sets 
out to invite falsification rather than seek confirmation.

Why is seeking falsification better than confirmation? Because evidence can be found to support 
any theory at all, whether it is correct or not. If I am determined to prove that all swans are white, 
I can point to a million white swans while ignoring anything that contradicts my belief. If a Dutch 
explorer returns from Australia with tales of black swan-like birds, I can simply laugh and dismiss 
his reports, saying that everyone knows swans are white. After all, I have personally seen one 
million white swans.

If, however, I am genuinely interested in coming up with the best possible account of what a 
swan is, the possible discovery of a black swan represents a wonderful opportunity for improving 
my concept of swans – because it falsifies an existing account of the way things are, creating 
the opportunity for me to come up with a new account that corresponds more closely with the 
real world.

THINK ABOUT THIS: What other examples of black swan events can you think of from history 
or from your own experience? When has new information completely falsified something that 
people had simply assumed to be true? ................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Bearing in mind that the most important evidence you can gather is that which potentially falsifies 
a theory, here’s a famous puzzle for you to try. Imagine there are four playing cards in a row in front 
of you. Each of them has a single patch of colour on one side and a number on the other – but you 
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making it almost 
impossible to predict
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can only see the upturned sides. You are allowed to turn over as many or as few of the cards as you 
like in order to find out whether this particular rule applies to all of these cards:

If a card has an even number on one side, then it must have the colour yellow on the opposite side.

The upturned sides of the four cards show an eight, a three, a yellow patch and a grey patch – as 
in the diagram below. What card or cards must you turn over in order to test this rule, using the 
fewest steps possible?

8 3

Before I tell you the answer, it’s worth mentioning that when it was first devised as an experiment 
in 1966 around 90 per cent of people got this puzzle wrong. It’s called the Wason Selection Task 
after the cognitive psychologist Peter Cathcart Wason, who designed it to explore the ways in which 
people struggle with logical reasoning.13

If this is the first time you’ve attempted this puzzle, and haven’t yet looked at the answer, here is 
a hint: you need to turn over exactly two cards in order to test the rule, one showing a colour, one 
showing a number. Does this match your answer? If not, go back and think again before reading 
the next paragraph.

Ready? The answer is that you need to turn over the card showing the eight, and the grey card. 
Why? Because these are the only two cards capable of falsifying the rule.

We have said that a card with an even number on it will be yellow on the other side. Three is not an 
even number, so the card with the three on cannot test the rule: the rule doesn’t say anything about 
odd numbers also having yellow on the other side.

Similarly, no matter what number is on the other side of the yellow card, it cannot falsify the rule. If 
the number is even, then the rule holds; but if the number is odd, we simply have an example of 
an odd number that also has yellow on the other side.

The other two cards can falsify the rule, however, and so we need to test them both. If the eight has 
anything other than yellow on its back, the rule is falsified – so we must turn it over to see. And if 
the grey card has an even number on its back, the rule is also falsified – because even numbers 
are not allowed to have any colour other than yellow on their backs.

The Wason Selection Task is both a tricky logic problem and an exercise in gathering evidence to 
test a theory. In this, it’s a useful starting point for both thinking about induction and what it means 
to move beyond straightforward induction towards scientific notions of theories and proof: the sub-
ject of our next chapter.

Summary

When applying inductive reasoning, you are dealing with degrees of certainty rather than absolutes; 
you are looking for reasons that suggest a conclusion is likely to be true. Inductive reasoning is 
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sometimes known as ampliative reasoning, to spell out the fact that its conclusions are an ‘ampli-
fication’ of its premises:

•• One important skill is ranking inductive arguments according to how convincing they are.
•• In general, good inductive reasoning is based on well-established patterns with consistent 

supporting evidence, while weaker inductive reasoning results from poor evidence, no clear 
patterns, or a high degree of unpredictability and complexity.

When talking about how convincing an inductive argument is, we use the idea of inductive strength, 
also known as inductive force:

•• A cogent inductive argument is one that has a good structure, but whose conclusion we should 
not necessarily accept as true, because we are unsure about the truth of its premises (similar 
to a valid deductive argument).

•• An inductively forceful argument is one that has both a good structure and premises we accept 
as true, meaning we also have good reasons to accept its conclusion as true (similar to a sound 
deductive argument, although without its certainty).

Inductive reasoning requires us to spell out the implicit qualifications in a premise: when a general 
statement is not literally true, we need to indicate whether it applies to a few, most or some cases; 
or often, sometimes, or infrequently.

Probability is the study of how likely something is to happen or to be true:

•• Probability is usually expressed on a scale between zero and one, where a zero probability 
is entirely impossible and a probability of one is a certainty. A probability of 0.5 is equally 
likely to happen or not, while values above 0.5 are more likely than not and values below 
0.5 are less likely.

•• Assessing rational expectation is a key question around inductive arguments. Rational expecta-
tion asks: assuming the premises are true, is it more reasonable for you to expect an inductive 
argument’s conclusion to be true or false?

Making use of samples is a vital part of inductive reasoning. A sample consists of the particular 
cases you are examining in order to make larger generalizations:

•• In general, the larger the sample, the better. A sample tends to be expressed in research 
through the letter n, where n = 1 indicates a sample of one – an anecdote based on a single 
instance.

•• A representative sample is one that closely resembles the larger group it is taken from, while an 
unrepresentative sample is one that does not. Inductions based on an unrepresentative sample 
are likely to be distorted compared to reality.

•• A successfully randomized sample is one of the best ways of escaping bias in sampling, and 
means selecting elements of the sample at random from across the entire field of study, with no 
particular element misleadingly over-represented.

•• Because no sample is ever perfectly representative, it’s important to be aware of the margin 
of error (the chance that the result from a survey is the same as in the overall population) and 
observational error (the accuracy of your measuring system).

The problem of induction describes the fact that, no matter how likely we believe something to be, 
no inductive argument can ever actually be confirmed – it can only seek refutation and counter-
examples:
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•• Falsification is an important investigative process for inductive reasoning, because a single 
counter-example can prove that an inductive line of reasoning is false – while no amount of 
positive instances can ever actually confirm one.

•• A black swan is something that defies all previous experience, and the expectations based on 
that experience, making it almost impossible to predict.

Now watch the video ‘The importance of proving people wrong’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking
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Five things you’ll learn in this chapter

1	 How to tell the difference between explanations, theories and hypotheses
2	 How to apply standards of proof and significance
3	 How to distinguish between correlation and causation
4	 How to analyse and apply the scientific method
5	 How to choose a research question and develop your own ideas

In 1620, the polymathematical English philosopher Francis Bacon published a book entitled 
Novum Organum Scientiarum – Latin for ‘the new instrument of science’ – in which he argued that 
reasoning on the basis of established ideas and texts was insufficient for understanding the world. 
Instead, Bacon made the case for empirical thinking.14

Empiricism means basing your knowledge on immediate experience. It entails the principled 
application of inductive reasoning: seeking strong justifications for conclusions based on careful 
observation and extrapolation. But it also entails a further form of reasoning that’s essential to both 
the modern scientific method and to how we think about the world: developing theories about what 
trends, causes and laws lie behind things, and testing these theories by further observation.

The 17th century was a golden age for scientific discovery, seeing, among other things, Galileo’s 
discovery of the planet Jupiter’s moons, Newton’s laws of motion and gravitation, William Harvey’s 
work on the heart and the circulation of blood, Robert Boyle’s foundational work in modern chem-
istry, Robert Hooke’s microscopic observations of cells and tiny organisms, and the founding of the 
Royal Society in London. New observations and ways of thinking fed new ideas about the nature of 
the universe, and helped usher in what is widely known as the Scientific Revolution.

The kind of theorizing that accompanied these leaps in human understanding is sometimes known 
as abductive reasoning – meaning ‘to lead away from’. This is a form of reasoning that seeks to 
find the best possible explanations for things: moving from specific evidence to a theory about why 
things are the way they are.15

Introducing abduction

Once we have asserted some things we believe to be true, abductive reasoning asks the question: 
‘what is the most likely cause of these things?’ Some people class abduction as a form of argument, 
and talk about ‘abductive arguments’, while others simply classify abduction as a form of reason-
ing. For the purposes of this book, I’ve treated abduction as a form of reasoned explanation.

Like induction, abduction deals with uncertainty and leaps of inference rather than pure logic. 
Where an inductive argument draws out what is claimed to be a reasonable generalization from its 
premises, however, abductive reasoning draws out what is claimed to be a reasonable explanation. 
You could say that abduction is a kind of rationally inspired guesswork – an intuitive leap based 
on the best evidence available, creating an explanatory model that can then be subjected both 
to deductive analysis and inductive prediction. Here is one of history’s most famous examples of 
abduction in action:

After dinner one warm evening, Isaac Newton went into the garden with a friend and sat drinking tea 

under the shade of some apple trees. Why, he wondered, did the apples falling from the tree always 

descend exactly at right angles to the ground? Why didn’t they go sideways – or upwards? Why did they 

seem so determined to head directly towards the centre of the Earth?

Empiricism: a way of 
thinking about the 
world rooted in the 
precise observation 
of what you can 
verify with your 
own senses, and 
investigate through 
experience and 
observation

Abductive reasoning: 
sometimes known as 
‘inference to the best 
explanation’, this 
seeks to establish 
the best possible 
explanation for 
something believed 
to be true
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This story, based on a 1752 account by the friend who was sitting with Newton that day, describes 
the moment when Newton’s theory of gravity was apparently inspired by watching how apples fell 
from a tree.16 What, Newton asked himself, might explain why every single object – apples included –  
fell directly towards the Earth, rather than at an angle towards it? Could it be that a mutual attraction 
existed between the Earth and apples, and indeed between all objects, based on some mysterious 
property of attraction contained within matter itself?

Arriving at questions such as these took much more than watching fruit, of course. But Newton’s 
ability to ask the right questions – and then to answer them in a rigorous yet astonishingly elegant 
manner – resulted in a theory far more powerful and accurate than anything that had come before 
it: one that would endure for centuries before being superseded.

Taking Newton’s apple as an example, let’s consider how the three different types of reasoning we 
have examined in the last few chapters might be applied to such a situation:

Deduction All objects that are denser than air fall directly downwards, towards the Earth. All apples are 
denser than air. So the apples in this tree will fall directly downwards, towards the Earth.

Induction All the apples I have ever seen falling from trees have fallen directly downwards to Earth. So, 
these apples will also almost certainly fall directly downwards to Earth.

Abduction The apples in this tree, like all other falling objects I’ve seen, are falling directly downwards to 
Earth. Why is this? Perhaps because the matter that makes up all objects – including apples and 
the Earth – itself generates a force that creates this attraction.

Deduction The conclusion is a direct, logical consequence of the premises. If the argument is valid and the 
premises are true, then the argument is sound: the conclusion must also be true.

Induction The conclusion is supported by the premises, but cannot be proved to be true. If the argument 
is well structured and the premises are true, it is inductively forceful: it’s reasonable to accept it 
as true.

Abduction We are seeking the best available explanation for the premises. If this is the simplest available 
explanation that fits in with all known facts, then it’s reasonable to accept it (or to start testing it). 

And here is a more general explanation of each form of reasoning:

Notice that a sound deductive argument, a forceful inductive argument and a successful abduc-
tive explanation occupy common ground – they must fit in with what we know to be true, and they 
aspire towards further truths on its basis.

Far from being divergent or opposed, our three modes of reasoning are intimately connected 
in any scientific investigation of the world. First, a theory or hypothesis is developed through 
an abductive leap. Second, deductive reasoning carefully analyses the logical implications of 
this theory. Third, inductive predictions are made that allow this theory and its consequences 
to be tested. Finally, the results of these tests are fed back into the model – leading to its 
adjustment, abandonment or adoption.

SMART STUDY: Applying abductive reasoning in eight simple steps

Every time you ask the question ‘what is the best explanation for this?’ you are applying abductive 
reasoning. Handling this effectively in essays and research can entail some or all of the following 
steps, which map out the structure of a basic research methodology. You can use the following 
frame as a kind of scaffolding for building a paper, section by section:
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1	 Begin with as precise an account as possible of something that needs explaining.
2	 Suggest why it would be significant or interesting to explain this.
3	 Present a possible explanation in the form of a theory or hypothesis.
4	 Suggest either an experimental method or a non-experimental approach, drawing on diverse 

sources of evidence, suitable for testing your theory/hypothesis.
5	 Investigate whether your explanation does manage to account for (or has successfully pre-

dicted) the evidence you have gathered.
6	 Acknowledge whether any other explanation or explanations might more convincingly account 

for your evidence or results.
7	 Acknowledge the limitations of your research.
8	 Outline possible future investigations to further test and refine your theory – or to seek some-

thing different if it has proven unsuccessful.

Explanations, theories and hypotheses

‘Abduction’ itself is a clumsy and uncommon word – with the unfortunate habit of sounding 
like something unfriendly aliens might do. In its place, you’ll more often encounter terms 
like explanations, theories and hypotheses. These can sound intimidatingly formal, but in fact 
they’re all variations on the same basic idea: trying, with various degrees of precision, to show 
why things are the way they are.

An explanation is the most general term of all: it describes any attempt to explain something, whether 
informally or formally, badly or well. A theory is a larger and more abstract idea than an explanation: it 
tries to say something about the underlying nature of a particular phenomenon. Finally, a hypothesis 
is a precisely testable formulation of a theory, designed to allow you to investigate it in a rigorous and 
controlled way. Importantly, a scientific theory that has been tested and refined in this manner is not 
‘just’ a theory in the ordinary sense of the word: it explains natural phenomena in a manner that is 
widely accepted, supported by detailed evidence and investigation, and that helps us predict and 
understand the results of future investigations. Here’s an example of each one in practice:

Explanation: any 
attempt, formally or 
informally, to explain 
something

Theory: a general 
explanation of the 
underlying nature of 
a phenomenon

Hypothesis: a 
precise, testable 
prediction designed 
to allow the rigorous 
investigation of a 
theory

Explanation The planets orbit the sun because of gravity.

Theory All matter is attracted towards other matter by gravitational force, in proportion to the quantity 
of matter involved.

Hypothesis It will be possible to explain unexpected perturbations in the orbit of one of the planets in the 
solar system using Newton’s theory of gravitation.

Not all research relies on hypotheses – sometimes it is better to take a more open approach to 
exploring a research question – but formulating a testable hypothesis is an important skill in many 
fields, from medicine to psychology to anthropology to economics. Even philosophers come up with 
the occasional testable hypothesis.

In the best tests, we make a prediction that creates an opportunity for falsification, and we set out 
our method with enough clarity and transparency to allow others to attempt an independent repli-
cation of our results. These three ideas lie at the heart of the scientific method:

1	 Replication: can the results we’re basing our theory on be reproduced?
2	 Prediction: what predictions can we make on the basis of this theory?
3	 Falsification: what evidence is capable of falsifying this theory?

This commonly means making use of a null hypothesis in order to explicitly put an attempt at 
falsification at the heart of an investigation. A null hypothesis is the opposite of a particular 

Scientific method: 
the systematic 
empirical 
investigation of 
the world through 
observation, 
experiment and 
measurement, 
together with the 
development, testing 
and reformulation of 
theories

Null hypothesis: 
the exact opposite 
of the hypothesis 
you’re testing – 
seeing whether 
you can falsify a 
null hypothesis is 
a common way of 
ensuring rigour in 
research
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hypothesis: it describes the thing you need to disprove if a hypothesis is to be accepted. In the 
case of our gravitational example, a null hypothesis might go like this:

Unexpected perturbations in the orbit of one of the known planets in the solar system cannot be 

explained by Newton’s theory of gravitation.

In 1846, the mathematician Urbain-Jean-Joseph Le Verrier contradicted this particular null hypoth-
esis when he predicted both the size and location of a previously unknown planet based on his 
observations of Uranus’s slightly perturbed orbit. Having made his prediction, he wrote to the Berlin 
Observatory with the details. A new planet, dubbed Neptune, was almost immediately discovered 
by the astronomer Johann Galle exactly where Le Verrier had said it would be – an astonishing 
triumph for mathematical prediction.

Newton’s theory of gravitation had been demonstrated, in spectacular style, to be the best  
theory available for understanding the universe’s laws of motion. In other words, although Newton’s 
theory could never be confirmed as absolutely certain, it had proved itself to be by far the most 
robust functional account of the universe – one that had survived countless rigorous tests by scien-
tists, and successfully predicted observations in a way no other theory could match.

Newton’s theory led in due course to further and equally compelling predictions. As astronomers’ 
Observations of the solar system continued to improve, it became clear that there were also slight 
anomalies in the orbit of the planet Mercury. This, surely, pointed towards the existence of another 
unknown planet, between Mercury and the Sun! For decades, mathematicians and astronomers 
looked for this object – dubbed Vulcan – as predicted by Newton’s theory of gravitation.

Yet it was the null hypothesis that ultimately won. In 1915, a scientist called Albert Einstein stood in 
front of the Prussian Academy delivering a lecture on a new theory of gravitation, able to explain all 
the known data about Mercury’s orbit without relying on a hidden, other planet.

Known as general relativity, Einstein’s theory demolished centuries of growing certainty around the 
rightness of Newtonian physics – and ushered in a new theoretical era that itself demanded updat-
ing within a few decades, thanks to the insights of quantum electrodynamics and other relativistic 
delights.17

This is the point of working theories and falsification. The search for that which cannot be explained 
by what we currently know is what drives new knowledge – and ensures that those things we think 
we know have passed the best tests we can throw at them.

Moving towards better explanations

Abductive reasoning is sometimes defined as ‘inference to the best explanation’.18 But what defines 
one explanation as better than another? As we briefly explored in the second chapter, a good expla-
nation should do two things:

•• Successfully explain all the things that we already know
•• Be as simple as possible while still explaining everything.

This in turn suggests that there are two key criteria we can use for challenging, and for choosing 
between, different lines of abductive reasoning:

•• We can find new evidence that existing abductive reasoning cannot explain.
•• We can come up with a simpler line of abductive reasoning that explains everything.
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Compare the two following explanations for an unexpected result discovered during the course 
of an experiment conducted by two undergraduate researchers. According to the criteria 
above, which explanation might you use as a better model for applying abductive reasoning in 
your own work?

In our study, users who self-identified as ‘inexperienced with tablets and apps’ were more prone to 

making simple errors during our first round of testing via a tablet-based app. This may be because 

consistently using software correctly in the case of a tablet-based app is dependent on a certain level of 

experience.

In our study, users who self-identified as ‘inexperienced with tablets and apps’ were more prone to 

making simple errors during our first round of testing via a tablet-based app. This may be because such 

users are likely to have lower intellectual abilities than those with more experience, in turn making them 

more likely to commit simple errors in comparison to those whose greater experience suggests greater 

general intelligence.

Both explanations manage to account for the errors we’re interested in, but the first one is better. 
This is because the second explanation involves more steps than the first.

Only one step is involved in the first explanation: that consistent performance on a tablet-based app 
is partly dependent on a certain level of experience using similar software and hardware. Compare 
this to the two connected steps involved in the second: that users who self-identify as inexperi-
enced with tablets and apps have lower intellectual abilities than those who don’t (the evidence 
itself does not tell us this, but we are asked to assume it); and that these lower intellectual abilities 
make such users more likely to commit simple errors.

Applying this principle of simplicity brings us back into the realm of probability. More things are 
being supposed by the second explanation than by the first – and in the absence of other informa-
tion we can assume that two things both happening is less likely than just one thing happening.

This principle is sometimes known as Occam’s razor, in honour of the 14th-century Franciscan friar 
William of Ockham, whose writing on logic led others to give his name to this ‘principle of parsimony’: 
the most reasonable explanation is never any more complex than is necessary.

Does this mean that we should now stop and accept our first explanation as final? No. Although 
we have explained all the information we began with, we know very little about the overall situa-
tion. A good explanation for some evidence is not necessarily a good explanation for all possible 
evidence. Before we accept an explanation, we thus need a high degree of confidence that 
there is:

•• Neither a simpler explanation available, nor…
•• …Some as-yet-unknown evidence likely to contradict our explanation.

What might you do to follow up in this particular case, in order to gather some evidence capable of 
either backing up or disproving our preferred explanation? There are several possibilities, but here 
is one suggestion:

Our best current theory is that inexperienced tablet and app users made simple errors during our 

first round of testing because their lack of experience with similar software and hardware led to 

inconsistent performance. In order to investigate this further, we spoke to these users about their 

experience of the test, and whether adjusting its interface and presentation might help prevent 

simple errors.

Occam’s razor: the 
principle that, when 

choosing between 
explanations, the 

simplest one is 
usually best – while 
more assumptions 

make something less 
likely to be true
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And here is how you might report on a successful follow-up test:

Inexperienced users were more prone to making errors during the course of our first experimental 

investigation. However, after the first steps of their instructions were rephrased to spell out more carefully 

how to use a simplified onscreen interface, these errors entirely vanished from subsequent test results. 

This strongly supports the theory that inexperience with tablets and apps led some users to make simple 

mistakes in the initial version of the experiment.

Did you have a different suggestion? If so, how might it have worked out in the same circum-
stances? Would it also have allowed you to test our theory satisfactorily?

THINK ABOUT THIS: What are some of the ways in which you apply abductive reasoning 
without really thinking about it: observing events, then assuming an explanation? Have there 
been any occasions when what you assumed to be the best explanation turned out to be 
incorrect? If so, why did you assume it was correct in the first place? ...................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Moving from evidence to proof

Like inductive arguments, theories and explanations are always a matter of probability rather than 
certainty. Sometimes – as in court cases – a phrase like ‘beyond reasonable doubt’ may be enough 
for us to use as a rule of thumb. When it comes to more rigorous scientific explanations, however, it 
is often necessary to set a more precise standard of proof – a threshold that marks the dividing line 
between accepting and rejecting a theory.

In an experimental context, the concept of statistical significance is important. Including the word 
‘statistical’ may make this sound abstract and mathematical, but in fact it describes a straightforward 
idea: the likelihood that a particular result could have occurred entirely by chance.

As you’d expect, the less likely it is that something occurred by chance, the more likely it is that 
something real and noteworthy is going on. By contrast, a result that was likely to happen anyway 
proves very little. For example, someone telling you that their magic powder will protect you from 
abduction by aliens is probably not to be trusted, even if they observe that it has a 100 per cent 
success rate. Consider the following case:

I have invented a dazzling smartphone app that allows me to predict the outcome of a coin toss while 

the coin is still in the air. Allow me to demonstrate. Take a coin out of your wallet and toss it. I will call the 

result the moment it leaves your hand and I promise that I will be correct! And I’ll sell you the secret for 

ten million pounds.

How impressed would you be if you did as I said, tossed a coin, and I correctly predicted the out-
come of … ‘heads!’ … the moment that the coin left your hand? Not very impressed, I imagine. 
After all, half the time I would get the correct result purely by luck.

In order to test my crazy claim about a magical smartphone app, you would need me to demon-
strate a large number of correct predictions in a row. This is the simplest way for me to show that 

Standard of proof: 
the threshold 
beyond which you 
have decided to 
accept something 
as proven, meaning 
you will not accept 
something as true if 
this standard is not 
met

Statistical 
significance: the 
probability that a 
particular result was 
achieved entirely 
by chance, as 
opposed to having 
a noteworthy cause; 
setting a threshold 
for significance 
is the usual way 
of establishing a 
particular standard 
for proof in an 
experiment
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I’m doing more than guessing – because, with every coin toss, it becomes more and more unlikely 
that I could keep on being correct simply through luck.

We can put this in terms of a hypothesis and a null hypothesis. The hypothesis you’re exploring 
is that ‘Tom’s app can successfully predict the outcome of a coin toss every time’; and so the null 
hypothesis you are interested in disproving is ‘Tom is simply guessing the result of a coin toss at 
random every time’.

How many times would you need me to correctly predict a coin toss before you accepted my magical 
app really worked? Five? Twenty? One thousand? We can explore this question by looking at how likely 
it is that I could continue to be correct purely through luck as more and more coins are tossed.

After the first coin toss, my chance of getting the correct result through luck is one in two: one-half. 
After the second, my chance of guessing both the first and the second results correctly through luck 
is one-half multiplied by a half – one quarter. After a third coin toss, my chance of guessing all three 
results correctly is now one in eight (we keep multiplying by one-half for each additional coin toss).

Here’s a table showing the probability I am guessing correctly purely through luck up to ten tosses 
of a coin, expressed both as a fraction and as a decimal:

Number 
of tosses

Chance of guessing correctly 
each time through pure luck

Chance of guessing correctly through luck, expressed as a 
probability, where 1 = certain and 0 = impossible

  1 1 in 2 0.5

  2 1 in 4 0.25

  3 1 in 8 0.125

  4 1 in 16 0.0625

  5 1 in 32 0.03125

  6 1 in 64 0.015625

  7 1 in 128 0.0078125

  8 1 in 256 0.00390625

  9 1 in 512 0.001953125

10 1 in 1024 0.0009765625

By the time I have reached ten correct predictions in a row, there is less than one chance in 1000 that 
I have been right every time simply through luck. At this point, you might decide that my magical app 
has met an impressive threshold for significance, and that you would like to own a copy at any cost.

Something is statistically significant if the probability that the results you’re looking at were achieved 
simply by chance is lower than the level set in advance as your threshold for a belief: a level known 
in statistics as the p-value (short for probability-value). In the chart of coin tosses, the right-hand 
column gives the p-value for each outcome – the probability that this result arose purely by chance, 
on a scale between absolute certainty at one and total impossibility at zero.

Scientists often use a p-value of 0.05 as a threshold for research, meaning that for any result with 
a p-value lower than this, there is a better than 95 per cent chance that the results did not arise 
simply through chance.

Having 95 per cent confidence that your results are significant may sound very confident indeed, 
but it’s worth remembering that this means that one experiment in every 20, with a 95 per cent 
chance of genuine results, is statistically likely to simply be lucky.

p-value: the 
probability that 

an experiment’s 
results came about 

through pure 
chance, expressed 

in the form of a 
decimal between one 

(certainty) and zero 
(impossibility)
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If you had set a p-value of 0.05 as the threshold for this particular test, how many correct coin 
tosses would it take me to reach this? Check the table. Four coin tosses isn’t quite enough – the 
probability is 0.0625 – but by the time we reach five I have passed the 0.05 threshold. Assuming 
that you decided in advance on the much more demanding threshold of 0.001, how many throws 
would now be required? Check the table and see. It would take ten correct coin tosses in a row to 
achieve this level of significance. At this point, we might say:

The results are significant at p <= 0.001.

This means that there is a better than one-in-a-thousand chance that the results are significant. 
Amazing! You’d better start raising that money. Unless, of course, you asked around and discovered 
that my friends and I had visited over 1000 people before we got to you, making similar claims 
every time about a coin-tossing app. Some cons actually work like this. Given sufficient reward, you 
can try something a thousand times with the hope of getting sufficiently lucky just once. In some 
circumstances, even a significance of better than one in 1000 may not be good enough.

Correlation and causation

Assuming that the following claim is accurate, and based on accurate data, what do you make of 
it? Do you agree with it, or is there a reason to be cautious about this reasoning?

The results of my analysis of economic productivity and high street spending patterns are clear. With 

a significance of better than p = 0.05 I have demonstrated a direct correlation between spending and 

productivity over the last decade, suggesting that how much people spend on the high street is heavily 

influenced by productivity – perhaps because, in a less productive economy, both consumer confidence 

and household finances are in a worse state.

As you may have guessed, the analysis above is nonsense. High street spending and productivity 
may be closely correlated – meaning that these two trends follow each other closely (literally, they 
are ‘co-related’) – but this does not demonstrate causation (meaning that one is actually caused 
by the other). What the paragraph above has demonstrated is the kind of wishful thinking that too 
often happens when someone notices a similarity between things – together with the extreme cau-
tion we should apply before asserting that things are directly causally related.

There is, for example, a close statistical relationship between new diagnoses of autism and sales of 
organic food in America. Just look at the graph below. As you can see, the two lines clearly repre-
sent two closely correlated variables. Does this mean that one causes the other? No. Most likely, it 
describes the fact that autism is diagnosed much more frequently than it used to be, thanks to far 
greater awareness of the condition, while eating organic food has grown increasingly popular as a 
lifestyle choice over the same period.

I can’t prove that there is no causal link between autism diagnoses and organic food sales, any more 
than I can definitively prove that growing video game sales over the last four decades have caused 
the growth of India’s population. I can, however, strongly suggest that there are better explanations 
for both these things – as well as plenty of evidence that cannot be explained by these particular 
theories of causation.

I can also strongly suggest that, especially given the ability of computers to search through vast amounts 
of data and draw graphs, it’s almost laughably easy to find millions of highly correlated things that 
have no causal relationship whatsoever. Another favourite graph is below; the number of films in which 
Nicolas Cage appeared in a given year and the number of Americans who drowned by falling into a pool.

Correlation: two 
trends that follow 
each other closely; 
the exact degree 
of correlation 
between two sets of 
information can be 
calculated through a 
variety of statistical 
methods

Causation: the 
assertion that one 
thing is the direct 
cause of another
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Sources: Organic Trade Association, 2011 Organic Industry Survey, US Department of Education, Office of Special Education 
Programs, Data Analysis System (DANS), OMB# 1820-0043: ‘Children with Disabilities Receiving Special Education Under 
Part B of the Individuals with Disabilities Education Act’

Source: Spurious Correlations, tylervigen.com
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The Nicolas Cage/swimming pool example may sound too absurd to believe for a moment, but it’s 
worth noting just how easy it is to look at any similar graph and to assume, without bothering to read 
the details, that the two variables shown must be related simply based on appearance. The impact 
of the image is instant and persuasive: you see only what somebody wants you to see, and not the 
thousands of other factors they have ignored before finding this correlation.

If the above examples still sound impossible to take seriously, you don’t have to look very far 
through any news or current affairs resource to realize that, if one noteworthy thing happens after 
another, the first thing is often automatically treated as the cause of the second. Imagine reading 
this news article an hour after a speech by the British prime minister:
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Disappointed by the prime minister’s weak stance on manufacturing, the markets fell sharply after she 

finished her speech.

It may be that the prime minister’s speech did indeed directly cause the markets to fall. Then 
again, it may be that lots of very complicated factors control the rise and fall of markets, but 
that discussing these doesn’t make a very engaging story. Now imagine that the markets rallied 
and rose sharply three hours after the article above came out. The same news source might 
now say this:

After an initial fall, the markets rallied and rose sharply following the prime minister’s speech, inspired by 

her calm consistency on manufacturing policy.

Is this any more likely to be true than the first analysis? No. It’s an exercise in story-telling, based 
on an oversimplified and highly selective reading of a complex situation. But such exercises can be 
far more persuasive than a careful attempt to say what’s really going on.

SMART STUDY: When correlation is not causation

It’s very common to fall into the trap of equating causation with correlation: of seeing two variables 
that follow each other closely, or one thing following immediately on from another, and deciding that 
one must thus be the other’s cause. Before you make any assumption of causation, ensure you 
have first ruled out all of these other possibilities:

1	 A third factor: this is one of the most common sources of confusion around correlation, and it 
occurs when a third factor is the underlying cause of two other things that look closely related. 
For example, the price of your car and the size of your house may be closely correlated, but this 
doesn’t mean that one has caused the other. Both are themselves probably caused by a third, 
underlying factor: your wealth.

2	 Advantage but not cause: one thing does have a substantial influence on another, but it’s not 
causal. For instance, it is not just a coincidence that lots of very tall people play professional 
basketball. Being very tall makes you more likely to succeed as a professional basketball player, 
while it’s tough to succeed if you’re short. Yet height is neither absolutely essential nor suffi-
cient: most tall people aren’t good at basketball, and becoming good requires plenty of other 
factors to be in place.

3	 Entwined cause and effect: the relationship between two things may be real, but both elements 
may be continually affecting one another. For example, there is a close relationship between 
inflation and unemployment, but they are both causes and effects at the same time, that is, 
each continually affects the other.

4	 Pure chance: plenty of things are correlated simply by chance, and no meaningful relation-
ship of any kind exists between them. For instance, the number of different beers brewed in 
America has increased over the last decade, and so has national debt. But neither one is likely 
to have a meaningful relationship with the other.

5	 Statistical manipulation: an apparently impressive correlation can be the result of the selective 
use of statistics, where only the data that shows a desired result is discussed. For example, a 
small sample of dieters who lost huge amounts of weight might be widely discussed in a diet 
company’s promotional literature, while several other studies in which dieters didn’t lose weight 
are never published.

6	 Confusing cause and effect: it’s possible for two things to be correlated, but for you to confuse 
which one is cause and which one is effect. For example, feeling depressed as a result of losing 
your job could be misidentified as its cause, rather than as a symptom (‘you probably lost your 
job because you were sitting around full of negative thoughts’).
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Only when you’re confident that none of the above applies should you consider suggesting direct 
causation – and your caution in doing this will set you apart from most writers, thinkers, students, 
and even a good number of researchers! When you do identify it, however, direct causation can 
yield a revolutionary insight: for example, the knowledge that malaria is directly caused by a par-
asite carried by certain mosquitos brings with it the possibility of combatting one of the world’s 
greatest, avoidable causes of death.

For each of the four examples below, see if you can decide what relationship – if any – the corre
lation in question has with causation:

Attending university has been shown to have a strong correlation with lifetime earnings. Clearly, a degree 

is worth the investment of your time and money: it is likely to help you earn far more money over the rest 

of your life. 

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

...........................................................................................................................................

Being infested with lice is good for your health. In our village, healthy people tend to have lice all over 

their bodies, while sick people don’t have any at all. 

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

...........................................................................................................................................

We asked ten customers what they thought about our new customer service policy and they all replied 

that it significantly boosted their enjoyment of Tom’s Luxury Gym Spa Palace. Our new policy is working 

brilliantly! 

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

...........................................................................................................................................

Social deprivation has been shown to correlate strongly with a range of negative outcomes across the edu-

cation system: from high rates of absenteeism to exclusions and poor exam performance. In fact, social 

deprivation is the leading cause of under-performance in education. 

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

...........................................................................................................................................

The first example is an argument that has frequently been made by politicians, among oth-
ers: that a university education causes higher earnings. Yet this correlation may in fact imply 
not causation but other factors in play. It’s possible that the kind of people who choose to go 
to university are also the kind of people who tend to make more money – curious, intelligent, 
ambitious, energetic – and would have done so even if they had not gone to university. Or both 
earning more money and going to university may be caused by being born into a relatively 
privileged, wealthy background. We’d need to investigate further before crediting any particular 
explanation.
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The second example is a famous story taken from the New Hebrides, where it was traditionally 
believed that lice caused good health. If this sounds absurd, remember that the observation of a 
correlation was entirely correct. It was simply the case that everybody always had lice except when 
they were extremely ill, and the lice then left their sick bodies – leading local people to incorrectly 
conclude that lice helped keep people healthy.19

The third example is likely to involve some statistical manipulation. There may well be a causal 
relationship involving ten customers, but this is a small number to base such a definitive claim on, 
and it’s wise to take such a self-serving survey with a pinch of salt.

The final example is more complex and is just the kind of thing that might crop up in the conclusion to 
an essay or a research project. It feels convincing that social deprivation would cause such things as 
poor exam performance, because pupils in more deprived households are more likely to lack various 
significant kinds of support and security. At the same time, this is a very broad trend, within which 
many complex factors interact. In other words, ‘social deprivation’ is not a concrete thing that directly 
affects educational outcomes, but rather a measure that is likely itself to correlate with specific factors 
that do have a causal relationship with educational outcomes. Higher social deprivation may correlate 
with a higher likelihood of attending worse-than-average schools, for example, which may then have 
a causal relationship with worse performance in exams. But even this relationship will be complex. 
Similarly, it’s easy to talk about abstractions like poverty ‘causing’ certain outcomes, when in fact the 
causal relationship is anything but straightforward – no matter how clear-cut the correlation itself.

THINK ABOUT THIS: Can you think of any occasions in the recent news, or your everyday life, 
when someone made an unsupported assumption about causation? Can you think of two 
things that are correlated because of a third, underlying factor causing them both? ..............
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Conducting meaningful research

Scientific and research methods have developed to include an impressive toolkit of techniques 
both for investigating the possibility of genuine causation and for carefully and precisely describ-
ing what is going on without falling into the trap of wrongly assuming causation. Depending on 
the circumstances of your own research, you’ll need to be confident at applying both these skills:

•• Recognizing the conditions under which it is possible to meaningfully suggest the presence or 
the absence of causation.

•• Recognizing the conditions under which it is not appropriate to suggest causation, and in which 
detailed and suggestive accounts of what is actually going on are the most valuable form of research.

Typically, fields such as social science involve complex variables and causal relationships that cannot 
easily be studied in anything other than real-life situations, while fields such as medicine and biology 
can isolate and study many effects in rigorously controlled trials or in laboratory conditions. In each 
case, however, meaningful investigations and advances in knowledge are underpinned by meticulous 
information-gathering, testing, recording and investigation across a community of researchers.
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Low-quality or misleading research, by contrast, often involves: isolated results that are not repeated 
or easily checked by others; the selective use of data; inadequate recording and testing during an 
investigation; or the desire to defend rather than to rigorously test a particular kind of explanation. 
Some of these general distinctions are set out below:

Good research tends to… Flawed research tends to…

Be interested in establishing new knowledge 
or in rigorously testing existing knowledge

Be interested in seeking confirmation of a particular, 
favoured explanation

Be conducted openly and transparently 
within a community of practice

Be conducted secretively or in isolation

Invite replication by others, and the checking 
of all its raw results and analysis

Be difficult for others to replicate, or to check and analyse 
in its entirety

Thoroughly investigate an area in sufficient 
depth and detail

Rely on a superficial, selective or insufficiently detailed 
investigation

Aim at a fair and balanced account Be overtly influenced by personal biases or other distorting 
pressures 

Control 
group

A group, usually selected at random from the overall sample, who do not receive any kind of 
experimental intervention and can thus provide a comparison to the treatment group to show 
what effect any active intervention has

Double-
blind

A research trial in which neither the subjects nor the researchers know who is in the control 
group and who is in the treatment group

Placebo A deliberately ineffective treatment, such as a sugar pill, supplied to a control group in order to give 
them the potential psychological benefits of thinking they are receiving a treatment, thus allowing 
researchers to rule out this psychological impact as a potential cause of any health effects

RCT Short for a ‘randomized controlled trial’, in which subjects are allocated at random to a control 
group and to a treatment group (or groups)

Single-
blind

A research trial in which the subjects do not know whether they are in the control group (in 
which case they are receiving a placebo) or the treatment group (in which case they are 
receiving the actual treatment)

Treatment 
group

A group of subjects who are receiving active treatment; the difference between their results and 
those of the control group, if any, should indicate any impact of the treatment

The ‘gold standard’ for medical and much experimental research is the randomized [placebo-] 
controlled trial – usually abbreviated to RCT – meaning a trial in which subjects are allocated at random 
to a control group (who receive a placebo, which has no medical effects) and a treatment group (who 
receive the actual treatment). Ideally, such a trial would also be double-blind, with neither subjects nor 
experimenters knowing until the end who is receiving the placebo. This allows researchers to discount 
any bias that might otherwise arise from the expectations of either the participants or the researchers.

As these details suggest, the kind of experimental setup that allows us to confidently talk about 
causation is simply impossible to establish in many fields. In general, research across medicine and 
the ‘harder’ sciences tends to focus directly on experimentally assessing causation – or the lack of 
it – while projects and research across the social sciences are obliged to approach similar objectives 
more indirectly: through generating rigorous, detailed descriptions of complex human phenomena 
that then allow us to explore explanations, causes and the relationships between these phenomena.

It’s important to note that there are more similarities than differences between these aspirations, 
which are rooted in the same scientific principles: that causation can never be proven with absolute  
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certainty, but may be compellingly suggested when we find an economical explanation for a 
rigorous, substantial and reliable body of evidence.

SMART STUDY: Two types of research question

In general, there are two types of research question, both of which address different aspects of 
abductive reasoning. Make sure you know which you are asking, and why – and ensure that you 
have the skills and resources to answer your question meaningfully!

Descriptive questions are research questions that set up a detailed investigation into the nature of a 
particular phenomenon, trend or field. For example, ‘What are the attitudes of students on campus 
towards the country’s major political parties?’

Such questions can generate both qualitative (such as answers to survey questions or subjec-
tive evaluations by the researcher) and quantitative results (any statistical measure of different 
factors) – with the most important question being whether the information gathered constitutes 
a meaningful, robust and reliable exploration of your area of inquiry.

Explanatory questions are research questions that set up an investigation into the potential causes 
of a phenomenon. For example, ‘What factors most influence the attitudes of students on campus 
towards the country’s major political parties?’ Addressing such questions adequately tends to 
require more resources, experience and time than in the case of descriptive questions, but pro-
vides the opportunity for lasting and socially significant insights into complex processes, events 
and circumstances.

It may be possible to conduct social science research through a testable hypothesis: that, for 
example, ‘students on campus are likely to be more liberal than the country as a whole’ or ‘students 
on campus are likely to be most influenced in their political attitudes by their family background’. At 
the same time, experimental approaches to social science – for example, in fields such as psychol-
ogy and economic decision-making – can suffer from the accusation that, precisely because these 
experiments occur in controlled situations rather than in an everyday social context, they do not 
realistically represent everyday behaviours.

There’s no easy resolution to these tensions, but it’s safe to say that questions of feasibility loom 
large at the start of most research projects. This entails asking whether a project can both plausibly 
be undertaken and produce credible insights. In particular, before embarking on any research 
project you should ensure that:

1	 It is possible to answer your research question clearly and usefully in the first place.
2	 Your question is sufficiently focused to be answerable given the time and resources available.
3	 Your question is meaningfully answerable based on information that you are able either to gen-

erate or to access.

Satisfying these criteria is often a question of degree rather than a binary ‘yes’ or ‘no’. How, for 
example, might you rank these three initial proposals for areas of research, in terms of feasibility?

	 FEASIBILITY	

This research project will investigate consumer attitudes 
towards leading online brands.

This research project will analyse a range of factors associated 
with attendance and exclusions at local primary schools.

This research project will examine local attitudes to the closure of 
the town’s minor injuries unit.

Quantitative data: 
research based on 
precisely quantifying 
a particular variable 
or variables in order 
to generate usable 
statistics

Qualitative research: 
exploratory research 
based on assessing 
the qualities or 
nature of something, 
rather than by 
measuring it

Feasibility: whether 
a proposed research 
question can 
meaningfully be 
addressed given the 
time, resources and 
information at your 
disposal
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Perhaps the least feasible of these projects is also the only one that deals directly in questions of 
causation: the analysis of factors associated with attendance and exclusion at local primary schools. 
Why is this the least feasible? Because of the quantity and complexity of the factors involved, 
the difficulties in reliably tracing any causal relationships, and the potential ethical sensitivity and 
access problems when it comes to primary schools.

After this, I would rank the research project investigating consumer attitudes towards leading online 
brands as reasonably feasible. This is a descriptive rather than an explanatory investigation, and one 
for which plenty of relevant data is likely to be available. The key difficulty will be narrowing it down 
and developing a suitably systematic and rigorous approach in such a broad and vaguely defined field.

Finally, the last project – examining local attitudes towards the closure of the town’s minor injuries 
unit – seems the most feasible. The initial proposal is concrete, clearly defined and amenable to 
investigation through multiple approaches such as surveys, interviews and documentary research. 
It is also a descriptive rather than explanatory piece of research, although it may well lay the 
groundwork for subsequent explanatory investigations.

Especially in your own work, beware of any overconfidence in claiming causation, and of taking on a 
research area that is too broad, too vaguely defined or too lacking in reliable sources of information. 
Scientific research of all kinds proceeds cautiously from rigorous observation. While abductive 
reasoning may yield great leaps, these are only of use if they are able to withstand the scrutiny 
of a community of researchers, and measure up to what is actually taking place in the world.

Summary

Also known as ‘inference to the best explanation’, abductive reasoning seeks to establish the best 
explanation for something believed to be true. The best explanation should:

•• Successfully explain all the things that we already know, and
•• Be as simple as possible while still explaining evidence.

This ‘principle of parsimony’ is sometimes known as Occam’s razor: when choosing between expla-
nations, the simplest one that explains everything is likely to be best, while increasing the number 
of assumptions makes something less likely to be true. Testing abductive explanations involves two 
kinds of investigation:

•• Seeking new evidence that existing explanations cannot account for
•• Seeking new, simpler explanations that still account for everything.

Discussing abductive reasoning involves explanations, theories and hypotheses:

•• An explanation is any account of why something is the way it is.
•• A scientific theory explains the underlying nature of a phenomenon in a robust, rigorous and 

evidence-based manner that is widely accepted by those studying the field.
•• A hypothesis provides a specific, testable prediction based on a theory.
•• A null hypothesis is the exact opposite of the hypothesis you’re testing. Attempting to falsify a 

null hypothesis ensures a rigorous approach to research.

Moving from evidence to proof requires a rigorous standard of proof – a threshold beyond which 
you have decided to accept something as proven, and that allows you to specify this standard 
explicitly:

•• Statistical significance describes the likelihood that a particular result could have occurred 
entirely by chance (as opposed to having a noteworthy cause).
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•• The p-value is a numerical expression of statistical significance, showing the probability that a 
result came about through chance on the standard probability scale between zero (impossible) 
and one (certainty).

A correlation between variables (when one closely follows the other) does not prove causation (mean-
ing that one has caused the other). Attempting to successfully demonstrate causation is a central 
concern of the scientific method, as is being aware of false or misleading sources of correlation.

In general, the less rigorously you are able to scrutinize a theory’s predictive power and find a 
means of testing its claims of causation, the more careful you should be in accepting it as the best 
working theory available.

Good research across both the ‘hard’ and social sciences is interested in creating new knowledge or 
testing existing knowledge, rather than seeking to confirm a pet theory. It is open, transparent and 
takes place within a community of practice, and aims to:

•• Recognize the conditions under which it is possible to meaningfully suggest the presence or 
the absence of causation

•• Recognize the conditions under which it is not appropriate to suggest causation, and in 
which detailed and suggestive accounts of what is actually going on are the most valuable 
form of research.

Now watch the video ‘Your dangerous obsession with cause and effect’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking
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Five things you’ll learn in this chapter

1	 The difference between primary and secondary sources
2	 How to evaluate sources for reliability and relevance
3	 How to make a longlist and a shortlist for your reading
4	 How to draw on different reading techniques
5	 A method for clear and comprehensive note-taking

We have spent the first half of this book looking at reasoning: exploring what it means to offer good 
reasons in support of a conclusion, and to work rigorously with observations and theories in search 
of reasonable explanations.

Good reasoning does more than make sense on its own terms. For us to accept someone’s rea-
soning, it must not only be coherent but also be connected to the world by firm evidence in the 
form of accurate, relevant information demonstrating the truthfulness of their claim. When we think 
critically, we are trying to see things as they actually are.

As well as being able to evaluate others’ reasoning, you will need to examine their evidence closely 
in order to achieve this – while working your way confidently through a variety of resources in order 
to build up your own understanding. This chapter explores both parts of this process:

•• Engaging critically with different sources of evidence
•• Reading strategically and building your own understanding.

I’ve emphasized the process of critical reading here, as opposed to engaging with other media, but 
the skills involved apply beyond the written word. Anything and everything can be analysed criti-
cally if you have the right questions and context: from videos and music to events, performances, 
debates, images and software.

SMART STUDY: Seven questions worth asking about any source

Engaging critically with different kinds of source demands a range of skills specific to each medium 
and format, but there are also some general questions that it’s useful to ask when you start to make 
use of any source in your work, and that will stand you in good stead as a critical consumer of  
others’ work (and a more confident author of literature reviews):

1	 What is the aim or agenda behind this?
2	 What do those creating or curating this know, and what don’t they know?
3	 How far are any claims contained here either verified or replicated elsewhere?
4	 What else might I need to know to check this out, or to find out more?
5	 Is there reasoning on display here, or something else?
6	 If reasoning is going on, what type is it and is it any good?
7	 If reasoning is not going on, what is happening and why?

Engaging critically with primary and secondary sources

All study resources are typically divided into two categories, reflecting their distance from whatever 
is being investigated: primary and secondary.

Primary sources derive directly from the place, time or phenomenon under investigation. Depending 
on context, they might consist of raw experimental data, historical documents, eyewitness testi-
mony, video or audio footage, photographs, archaeological artefacts, manufactured objects, human 
or animal remains, or chemical or material traces.

Primary sources are 
derived directly from 
the subject, period or 
phenomenon under 
investigation
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Secondary sources are the product of someone else’s work about or around an area of investigation. 
When you’re using secondary sources, rather than directly investigating a phenomenon, you are 
looking at something someone else has produced about it: perhaps an article or a book, a film or 
podcast, a website, or a summary of research data.

Depending on context, something can be either a primary or secondary source. If I’m investigating 
the life of the German emperor Kaiser Wilhelm I, the Wikipedia entry on his life is very much a 
secondary source. If, however, I’m investigating the history of Wikipedia, exactly the same entry 
is a primary source. Consider the following four examples. In each case, is the source in question 
primary or secondary?

PRIMARY            SECONDARY

1	 I’m investigating possible predictors of acute respiratory failure in  
elderly patients, and am analysing hospital records to do this.

2	 Her theory is that large mammals are more vulnerable to climate  
change than small ones, and she is drawing on biological science  
publications from across Europe.

3	 Her theory is that large mammals are more vulnerable to climate  
change than small ones, and she is conducting a dig to explore the  
palaeontological evidence in Arizona.

4	 I am studying American attitudes towards voting using a selection  
of reports written by polling organizations in the wake of the last  
presidential election.

The first and third examples here are of primary sources: hospital records and palaeontological 
evidence (evidence of ancient life, such as fossils) are both derived directly from the subjects 
being studied. The second and fourth examples, meanwhile, involve secondary sources: a variety 
of articles and reports written by other people who were investigating the same area.

Does this mean that the research involving primary sources is better, or more original, than the 
research involving secondary sources? No. It simply means that different questions apply to each, 
together with different opportunities and potential problems. When it comes to primary sources, we 
face questions such as these:

•• How can you be sure that this evidence is authentic?
•• How was this evidence created, and what impact might this process have had?
•• How far is this particular evidence representative and accurate?
•• How relevant is this evidence to the claim or argument you’re interested in?

Secondary evidence can share some of these questions, but using it well also depends on the 
degree to which you understand the context of secondary research in a field – and how confidently 
you can judge both the expertise and the limitations of its creators. Key questions include:

•• How far is this secondary source reliable and reputable?
•• What biases and limitations might this particular source have?
•• What’s the context: how does this source fit in with other secondary sources? 
•• Is it current (up to date)? 
•• Have its findings been replicated elsewhere?
•• What are considered to be the authoritative or seminal works in this area?

We’ll work through these factors one at a time.

Secondary sources 
are the product of 

someone else’s work 
about a particular 
subject, period or 

phenomenon
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THINK ABOUT THIS: What kinds of source are you most, and least, comfortable analysing? 
Do you feel confident in your ability to think critically about primary materials? Do you feel 
able to disagree with secondary sources? What is one of the best secondary sources you’ve 
ever used, and what is one of the worst and least useful? Why? ............................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Authenticity

Which of these primary sources is more likely to be authentic, meaning that it is exactly what it is 
claimed to be?

An original 1912 edition of a regional newspaper stored in a local library.

A black-and-white recording of a 1950s television show uploaded to YouTube.

The newspaper is very likely to be authentic: if you are handling an original copy that has been 
stored in a library, and you can verify for yourself its condition, date and content, then you can be 
almost certain that it is what you think it is.

The recording uploaded to YouTube should be treated with greater caution: you are not handling an 
original copy or one that exists in a formal archive of television shows, but something that somebody 
else has uploaded to a website with few quality controls, claiming it to be original.

What might you do to check the authenticity of something like a TV recording uploaded to YouTube? 
Pause, and think about it. Here are some questions you might ask:

•• How can I verify that this content is in fact a TV show from this time and date? Are there official 
archives or records I can use for comparison?

•• Does it seem complete (rather than partial) in terms of length? Has anything been removed or 
altered, or garbled or corrupted in digitization and upload?

•• Are there other partial or complete instances of this recording I can compare it to? Are there any 
transcripts or records in other media I can refer to?

•• Are there any experts on the period I can ask, or secondary sources I can consult that feature 
this show or shows like it?

•• Are there any surviving witnesses from this period who might remember the show or be able to 
comment on the recording?

•• Overall, what other sources (both primary and secondary) offer the best opportunities for 
comparison, contextualization and verification?

Authenticity implies that the origin of a source is beyond reasonable doubt. If it’s authentic, then 
it really is a period newspaper, a manuscript, a recording, an artefact, or data gathered in the par-
ticular circumstances claimed.

Doubts around authenticity arise when the journey of the source, from its origins into your hands, 
contains elements that are unclear, unknown or may involve confusion, loss or deception.
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Note that authenticity does not guarantee either representativeness or relevance by itself. Secondary 
sources can be more reliable, detailed or useful than primary sources, and can gather together the 
findings of many primary sources or contain useful analysis. The most important thing is to be as 
certain as possible about what a source is in the first place.

Representativeness

We have already covered sampling at some length in the context of inductive reasoning. 
When it comes to research and analysis, one major challenge is basing your investigation on a  
representative sample – that is, one which represents the area you’re trying to study as accurately 
as possible.

Another way of thinking about representativeness is to ask how far the evidence you are examining 
is typical of the field you are interested in. In historical research, written evidence from centuries 
ago will probably have been produced by relatively educated and privileged people – meaning that 
their typical experiences were exceptional in their society as a whole. The same is true of most fields 
relying on documentary evidence. Always ask: what does this evidence typify – and what might 
differing or unrecorded experiences have been like?

A few general points should be borne in mind when considering how representative any evidence 
you are looking at might be:

•• In general, the bigger the better: small samples are more likely to misrepresent the whole than 
larger samples. Always beware of very small sample sizes.

•• A sample can only be representative if its distribution mirrors that of the whole; across a coun-
try, for example, a representative sample of the population should take more people from 
densely populated areas and fewer from sparsely populated ones. Similarly, if you’re studying a 
population with six women for every four men, any representative sample should preserve this 
same ratio of six to four.

•• It’s much easier for a sample to represent something that has a ‘natural’ distribution, like height 
or weight in a population; and much harder for a sample to represent something that has a very 
uneven or irregular distribution, such as wealth.

•• Self-selection is a potential problem with samples: if you ask for volunteers to take part in a 
survey, you end up dealing with the kind of person who volunteers for surveys.

•• There is no such thing as an entirely representative sample. Things will always get lost or dis-
torted in the act of selecting a part to stand for a whole.

In general, beware of obviously unrepresentative evidence – arguments made on the basis of indi-
vidual anecdotes, for example, or using very small numbers of results – and always try to investigate 
the limitations associated with any method of sampling. In particular, watch out for the assumption 
that observations based on a sample can uncritically be used as representations of the whole.

Relevance

Relevant sources are those that strongly support a line of argument, while irrelevant sources are 
those that, on closer examination, don’t contribute to the main argument. It sounds obvious, but 
you’d be surprised how often irrelevant evidence is used to support arguments, or to muddy the 
waters of critical analysis.

Here are three examples of arguments drawing on evidence to support a conclusion. How relevant 
do you think the evidence is in each case, and why?

Representative sample: 
a sample of instances 

that have been 
carefully selected so 

that they represent 
the nature of the 

whole as accurately 
as possible

Relevant sources: 
those that strongly 

support a line of 
argument

Irrelevant 
sources: on close 

examination, these 
don’t contribute to 

the main argument
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According to government data dating back to the 1960s, 

rates of teenage pregnancy are close to an all-time low 

in the UK, suggesting that concerns over increasingly lax 

teenage attitudes towards sex may be unfounded.

According to reports in several of the UK’s leading 

newspapers, teenage use of dating and hookup apps has 

risen to an all-time high, suggesting the prevalence of 

increasingly lax attitudes towards sex among teenagers. 

According to reports from the hospitality industry, the 

number of young people drinking to excess in bars is close 

to an all-time low in the UK, suggesting media concerns 

over increasingly lax teenage attitudes towards sex may be 

unfounded. 

The evidence presented in the first example is probably the most relevant of all, given that the 
records in question date back around 50 years, and that it seems reasonable to consider teenage 
pregnancy rates as one useful indicator of teenage attitudes towards sex.

The evidence presented in the second example – that teenage use of dating and hookup apps 
is at an all-time high – has some relevance to teenage attitudes towards sex. We might wonder, 
however, whether this evidence is sufficiently relevant to carry the argument on its own, given that 
dating and hookup apps have only been widely used for a few years, and it is hardly surprising that 
their use has increased over time. We might also question the assumption that using such apps 
automatically suggests ‘lax’ attitudes.

Finally, the fact that fewer young people are drinking to excess in bars is largely irrelevant to teenage 
attitudes towards sex: the evidence does very little to support the conclusion and is only loosely 
connected to the subject. A great deal of further evidence around drinking and sexual attitudes 
would be needed to support this conclusion.

When working with both primary and secondary sources, relevance is a key consideration. Irrelevant 
sources, no matter how good or interesting, can distract from the central questions at hand, or help 
conceal a weak or flawed argument. Never lose sight of the main points at stake and the obligation 
to clearly link evidence to argument.

Reputation, bias and authority

Using a primary source well means being sensitive to the circumstances of its production. A histori-
cal document may be useful precisely because of the biases it embodies: a nobleman writing in 
defence of their king; a politician delivering a self-justifying speech. The raw data from an experi-
ment or piece of research is authoritative as a direct report of its results – but, unless you know the 
details of the research method, you are not in a position to make good use of this data.

Sometimes, when you examine the primary materials someone else has used, you will reach a dif-
ferent conclusion to them – or find that they have omitted, misunderstood or distorted something. 
This is why it’s worth going back to primary sources yourself whenever you can. Only then will you 
properly understand what others have done in their secondary research, and what you might wish 
to do differently. 

When it comes to secondary materials, you should aim to use sources that originate from an 
author, publication or source with a high reputation for quality – and that are up to date in their 

Reputation is the 
expert standing of 
a source and an 
important guide to 
quality
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information and analysis. In practice, this tends to mean that you should look for articles  
published in peer-reviewed journals, books published by academic or high-quality publishing 
houses, or the considered opinions of authors or commentators known to be experts in a field.

Why does this matter? It takes a long time, and a lot of effort, to gain real understanding. 
Similarly, it takes a long time to master the approach needed to explore a field carefully and 
accurately, without leaping to false conclusions or acting on the basis of insufficient knowledge. 
Reputable journals, publishers and institutions aim to maintain standards of informed, impartial 
investigation.

Compare the following two paragraphs:

The Earth’s climate has changed throughout history. Just in the last 650,000 years there have been 

seven cycles of glacial advance and retreat, with the abrupt end of the last ice age about 7,000 years 

ago marking the beginning of the modern climate era – and of human civilization. Most of these climate 

changes are attributed to very small variations in Earth’s orbit that change the amount of solar energy our 

planet receives. The current warming trend is of particular significance because most of it is very likely 

human-induced and proceeding at a rate that is unprecedented in the past 1,300 years. (NASA, ‘Climate 

change: How do we know?’)20

The official position of the World Natural Health Organization in regards to global warming is that 

there is NO GLOBAL WARMING! Global warming is nothing more than just another hoax, just like 

Y2K and the global freezing claims in the 1960s and ’70s were. Global warming is being used to 

generate fear and panic. Those behind this movement are using it to control people’s lives and for 

financial gain. There are not many individuals, groups, or organizations willing to stand up against 

this fraud that is being perpetuated for fear of being persecuted, harassed, and ostracized by those 

who support global warming within the scientific and other communities. But fortunately, a few have 

decided to do the right thing and take a stand against this evil, proving just how unscientifically 

founded global warming is and exposing those who are behind it. (World Natural Health Organization, 

‘The global warming hoax’)21

Which do you trust more? Both are information retrieved online in early 2017. The claims they pre-
sent are very different, as, I would suggest, are the quality of the sources. NASA is an independent 
agency of the US Government employing some of the world’s leading scientists, with a track record 
of excellence in research, achievement and collaboration with other leading scientific organiza-
tions across the world. The World Natural Health Organization was founded in 1983 by a bishop 
hoping ‘to unite the world in truth concerning natural health care’. In this case, looking carefully at 
where these claims originate is an important indicator of both quality and bias.

You can (and should) read, watch, listen to and take in all kinds of secondary sources around any 
subject you’re studying or interested in. But you also need to be extremely careful about whose 
views guide your own and who you turn to for direction. Always ask: what sources are, and are not, 
considered authoritative in your field – and upon what foundation do their claims of authority rest?

Currency, context and seminal works

In every field, there are seminal works (books, papers and arguments) that have helped define the 
debate around a particular concept or topic. Most non-scientists, for example, have heard of Albert 
Einstein, whose work in the first half of the 20th century helped define theories that still lie behind 
much scientific debate today – in particular, his work on space, time, energy and mass.

Bias exists 
whenever a source 

has an agenda 
that distorts its 

perspective

Authoritative sources 
are those that can 

most be relied on in 
a field

Seminal works are 
sources that help to 
lay the foundations 

of a field
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Physics has advanced considerably since Einstein published four seminal papers exploring these 
topics in 1905, but an awareness of his work remains important for students who want to under-
stand many of the most important continuing concerns in their field. Similarly, there will be thinkers 
in most fields who have helped to establish key concepts and terms.

In general, good primary and secondary research around a topic will cover both some seminal 
past works, some works that are as current as possible, and some authoritative overviews providing 
context.

A final important question to ask of any individual source is whether its results or perspective are 
replicated elsewhere, or there is no similar research (or if research and analysis by others into this 
area have produced very different results).

Mapping the landscape of evidence

Think of your engagement with evidence as a gradual mapping process: building up knowledge 
of a particular landscape, piece by piece. Each source helps fill in a little more information – and 
helps you to better identify tensions, disagreements and gaps in your knowledge. Because you’re 
never going to be able to read everything, or to conduct countless experiments, choosing care-
fully how to distribute your limited time and attention is a key consideration. Here’s a summary 
of the key concepts:

Authenticity Authenticity implies that the origin of a source is beyond reasonable doubt:  
that it is what it claims to be and that it can be traced from the present to its 
origins with confidence, ruling out the possibility of fakery, misattribution or 
alteration.

Authority An authoritative source is one that you can safely accept as offering a high-quality, 
expert and accurate view on a topic. It will usually originate with a known expert, or a 
highly reputable publisher or outlet; or offer a definitive account of something that you 
have extremely strong reasons to trust as accurate.

Bias/Impartiality The more biased a source, the more its author(s) are interested not in achieving 
knowledge as accurately as possible, but in advancing a particular view of the 
world. The more impartial a source is, the more it tries not to push one particular 
perspective at the expense of others – basing its argument on a fair and reasonable 
assessment of the facts. As long as you’re aware of it, bias can itself provide useful 
evidence.

Currency Is a source up to date in its field? If so, it is current: it has not been superseded by 
new thinking and offers a fair reflection of where things are today. Some fields are 
much faster moving than others.

Relevance Sources are relevant when the information they provide is closely related to a line 
of argument in terms of its premises or conclusion. A source is irrelevant if it does 
not contribute to an argument, and may, instead, distract from the points under 
consideration.

Replication Replication means repeating a result in other research, or a claimed fact 
being independently observed by others. In general, the more a result has 
been replicated, the more trustworthy it is. If someone is the only one arguing 
something, or the results have never been reproduced elsewhere, approach  
with caution.

Current sources 
are those that are 
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latest thinking and 
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Representativeness How typical is the evidence you’re examining – and what is it typical of? A sample is 
more representative when it better reflects the complexities of the whole it is being 
used to represent – and less representative when it does not. In general, smaller 
samples are less representative; and more uneven and complicated totalities are 
harder to represent. There is no such thing as a perfectly representative sample.

Reputation When deciding what sources to use, reputation is a major consideration. Reputable 
sources tend to be those that appear in peer-reviewed academic journals, are 
published by serious publishers or are produced by known experts in their fields. Less 
reputable sources need to be treated with much greater caution and should not be 
relied on in the same way.

Seminal works Seminal works are pieces of writing and research that are absolutely central to a 
particular field or topic, or that helped define its direction. Being aware of seminal 
works – and going back and looking at them directly if possible – is important for 
understanding the nature of debate and progress in most fields.

THINK ABOUT THIS: Which of the factors above do and don’t apply to your current work  
and interests? What do you consider to be the best available resources to work from in your 
field – and where are they least satisfactory? Why is this? ......................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Creating a strategy for critical reading

Some students may see reading, in the context of study, as the need to plough through and absorb 
daunting quantities of information. There is certainly hard work to be done in reading around any 
subject. But good reading is a qualitative rather than a quantitative business. It’s not a question 
of getting through as much material as possible. Rather, effective reading entails expending your 
effort strategically.

The remainder of this chapter brings the first half of the book to a close by exploring what it means to:

•• Plan your reading strategically.
•• Critically evaluate what you read.
•• Make meaningful connections between information and ideas.
•• Actively develop your own understanding.

As we will see in Chapter 12, critical reading and writing are closely linked. Almost all good writing 
ultimately begins with good reading. If you can start reading early in your research, and keep your 
critical engagement high while you read, everything that follows will be far easier and more satisfying.

Remember this when sitting down to explore a topic or text for the first time. Without context and 
understanding, information can seem arbitrary and impossible to engage with critically. Once you 
begin to see and to explore larger patterns, however, you’ll find that further reading becomes easier 
rather than more difficult – and that you’re able to remember more, explore materials more confi-
dently, and start to develop your own perspective.
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A successful reading strategy entails planning, preparation and the effective allocation of attention. 
You need to decide what you are going to read and in what order of priority. Doing this entails:

•• Creating a longlist of relevant, useful books and resources.
•• Turning your longlist into a balanced, realistic shortlist.
•• Drawing on different study techniques to get the most out of your shortlist.

Making your longlist

Most courses and modules come complete with a reading list, which is likely to do much of the initial 
work of long-listing for you, and may also indicate priorities in terms of key texts, papers, resources 
and other materials. If you haven’t been supplied with a reading list, many courses around the world 
publish lists online; finding a relevant list from a reputable institution should not be difficult. In general:

•• You should always try to base your initial reading on both an official reading list produced by 
your institution or professor and an examination of one or more comparable reading lists, found 
online from other institutions or experts.

•• If you have no reading list, or are approaching a topic for your interest or outside of a formal 
course, use the guidelines below to piece one together for yourself – with a particular emphasis 
on authoritative introductory resources that will help you make better reading decisions as you 
start to learn about your topic.

It’s important to ensure you consider the possibilities available as widely as possible before whittling 
them down. Depending on your area of study, consider the approaches below for extending and 
supplementing your longlist according to your needs so that it includes:

•• An accessible introduction: a text from a series specifically aimed at providing a brief, engaging 
(but reputable) introduction to the general area.

•• A core textbook: a core textbook in the field, either defined as such in your reading list or men-
tioned across multiple reading lists from institutions online.

•• A mainstream book: the right mainstream book can provide a relevant and engaging perspec-
tive on your area of interest.

•• A key journal: the latest issues of a key journal or academic publication relevant to your field.
•• A mainstream magazine: the latest issues of reputable mainstream publications relevant to 

your field.
•• Seminal research: an influential historical paper or publication in your area of interest.
•• An authoritative online resource: a recommended or influential online resource, such as a blog 

or website maintained by experts or used to host expert debate.

As a concrete example of the above, consider an undergraduate in the first year of their Economics 
degree (or studying for an introductory economics module). Here is a sample resource that might 
be relevant to them for each of the above categories, bearing in mind the fact that their final longlist 
should feature several items in each category:

•• An accessible introduction: The Rough Guide to Economics offers an accessible overview of the field.
•• A core textbook: the latest edition of Ben Bernanke’s Principles of Economics is one example 

of a well-established general textbook.
•• A mainstream book: Tim Harford’s The Undercover Economist is an entertaining and informa-

tive introduction to many key concepts in practice.
•• A key journal: The Quarterly Journal of Economics is among the most well-established journals 

in the field.

Reading strategy: 
taking a systematic 

approach to reading 
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materials, in order to 
build up confidence 
and understanding, 
and make the most 

of your time
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•• A mainstream magazine: as the name suggests, our first-year economists might want to put The 
Economist magazine on their list.

•• Seminal research: ‘The Use of Knowledge in Society’ is a seminal (and relatively readable) 1945 
paper by Friedrich Hayek.

•• An authoritative online resource: Nobel laureate Paul Krugman is a noted blogger and opinion 
columnist.

Your field of study or interest may be very different indeed to the above – indeed, it probably is. See 
if you can fill out, below, something corresponding to each category that’s relevant to what you’re 
working on at the moment:

•• Accessible introduction: ...................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................

•• Core textbook: ..................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................

•• Mainstream book: .............................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................

•• Key journal: ......................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................

•• Mainstream magazine: .....................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................

•• Seminal research: .............................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................

•• Authoritative online resource: ...........................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................
	 .........................................................................................................................................................

In addition to the above, you can extend the range of your longlist by looking for resources through 
the following methods:

•• Physically browsing the relevant section in your library to see which books are grouped along-
side key texts, and may complement or contextualize them.

•• Checking to see how many copies of a book the library holds: there tend to be multiple copies 
of important texts.
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•• Looking at online reviews and discussions from students in a similar position to yourself to 
see what they rate as most useful or relevant, and talking to students who have already been 
through the course about what most helped them.

•• Looking out for developments and trends in your field that have been picked up in the ‘quality’ 
new media (and the research behind the stories).

•• Searching catalogues and databases for key words, and looking for the top-ranked, most-cited 
and influential authors, papers and topics.

Can you think of anything else that might help you create as wide a range of potential resources 
as possible? Countless opportunities for consuming media of all kinds online are likely to exist, and 
these are not to be dismissed, so long as you’re able to keep thinking in terms of quality, relevance 
and reliability. In particular, consider supplementing your initial reading with:

•• Video and audio of lectures by experts in your field, as part of free online courses, taken from 
events or uploaded specifically to free learning platforms with a reputation for quality such as 
the Khan Academy.

•• Interactive modules and resources created by experts, academic institutions, professional 
bodies or others with known expertise in the relevant field; this might include Massively  
Open Online Courses (MOOCs) from leading universities and video collections from academic 
publishers.

•• Discussion and Q&A forums containing a high level of debate among students and practition-
ers in your field; this might include departmental websites at universities or particular forums 
mentioned on them.

In general, it’s advisable to keep range and variety in mind when it comes to long-listing resources, 
and not to assume that any one kind of resource will give you the full picture, or that the existence 
of online materials such as lectures means there is no need to read texts at any length, either 
onscreen or in print.

Despite the increasing importance of video, audio and interactive platforms, most academic dis-
ciplines still require sustained reading and writing, especially when it comes to consolidating your 
knowledge of core concepts and information. Creating the time and space to read in a sustained, 
critical way is harder than ever amid all the opportunities that digital media present. Yet this very 
difficulty makes close textual engagement a more rather than less valuable skill in a digital age.

Today, the same information is at everyone’s fingertips. It’s the capacity to comprehend, contex-
tualize and recombine it in meaningful ways that sets people apart both from one another and, 
increasingly, from what machines themselves can achieve.

Making your shortlist

If the point of a longlist is that it should be varied and comprehensive, then the point of a shortlist is 
that it should be useful: a practical tool that realistically addresses your current learning objectives. 
Creating and making good use of your shortlist means:

•• Being clear about your current aims and objectives.
•• Arranging your reading in a sensible order of priority.
•• Being honest about your time and capacity.
•• Prioritizing elements within each resource and approaching these with an appropriate study 

technique.
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Let’s go back to my example of a first-year Economics student and consider what it might mean 
for them to move from a longlist to a shortlist. For the sake of argument, we will assume that their 
longlist had 30 items on it in total, and that:

•• This is the very start of their Economics studies, so they have little prior knowledge about the 
subject.

•• They have two weeks to do some reading before the course begins, and fairly limited reading 
time available within the two weeks.

•• Their aims and objectives at this stage are to grasp some of the basics of the field as fast as 
possible.

Here is a potential shortlist for the first two weeks of reading, in priority order:

1	 Read all of The Rough Guide to Economics fairly rapidly, pausing to write notes on key concepts 
and also noting any difficulties or queries.

2	 Read the Introduction and first chapter of the textbook Introduction to Economics closely, tak-
ing notes on key concepts and queries while doing so.

3	 Try looking up resources such as Wikipedia articles around key concepts picked up in your 
notes, and skimming these with a critical eye to see how they are summarized and whose work 
is referenced.

4	 Skim read the latest few issues of The Economist, picking out any articles of particular interest 
and cross-referencing key concepts with the books above.

5	 If there’s time, select another accessible introductory guide to economics from the longlist and 
start working through this – perhaps Economics: A Very Short Introduction.

This is probably quite enough for the time being and doesn’t yet include any academic journals 
or research. These are best saved until you are more deeply engaged in a subject. In a different 
shortlist, applied later during a course, the first and most important thing to read might well be the 
original research paper in which a concept or experiment was outlined.

Do you agree with the list above? Does it echo your own experience, or seem too challeng-
ing or not challenging enough? Everyone reads in a slightly different style and has different 
preferences. Yet there are a number of different reading techniques that should form part of 
everyone’s study approach.

Drawing on different reading techniques

In general, aim to be an active reader: someone who doesn’t simply set out to absorb information, 
but rather who consciously deploys a variety of techniques as needed in order to get the most out 
of their time and resources.

You can think of active reading as a conversation with a text. For the results to be meaningful, you 
must ask questions, tease out meanings and explore your own assumptions. One of the greatest 
mistakes many students make is to be too passive in their reading: taking in information without 
reflecting on it and failing to develop their own understanding and interests at the same time as 
engaging with others’ work.

Reading and understanding aren’t two different activities. If you’re reading without understanding, 
stop. Go back and read what you didn’t understand again, or seek some context elsewhere, or ask 
for help. Don’t simply sit and let yourself be baffled.

Active reading: 
reading in an 
engaged frame of 
mind, with a focus 
on questioning, 
understanding and 
note-taking; and an 
ambition to see how 
a text can be useful 
to you
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Both good writing and good thinking are most likely to begin with active responses to reading: with 
notes, sketches, questions, queries, niggles, quotations, excerpts, paraphrases and materials that 
can then be turned into something more sustained and coherent.

SMART STUDY: Four different reading techniques to master

Here’s a list of four suggested reading techniques to master, allowing you to move between different 
approaches as you have different reading aims and priorities:

•• Skim reading allows you to move rapidly through information. It’s best used when what you 
want is not deep understanding, but rather an overview of how information and themes fit 
together – and some pointers towards key concepts you’ll return to later. In general, it’s 
useful to skim through a text when you don’t know specifically what you are looking for, or 
when you’re trying to work out whether a text is relevant or not.

•• Scanning a text is useful when you are looking for material relating to a particular word or 
theme. In general, it’s useful to scan through texts when you know what you are looking for, 
but don’t yet know where the best information will be found, or what it will be connected to. 
Scanning a text differs simply from searching it because it provides more opportunity to see 
how the text itself is structured.

•• Searching a text using either an electronic resource or the index is effective when you are look-
ing for a particular answer to a particular question, or for something self-contained. If you want 
to retain some sense of how things fit together, once you’ve located a key term, scan the area 
around it for context and related ideas.

•• Close reading means carefully and closely reading a text, giving yourself enough time and 
space to understand and engage with its meaning, and to re-read elements as needed in order 
to fully grasp them. After skimming, scanning or searching a text, you may then wish to read 
one part of it closely. Don’t skimp on this stage: it’s this slow, deliberate engagement with key 
ideas that creates memory and understanding.

We’ll practise putting all these techniques into action shortly. Before then, however, we need  
to look at the last and most important element of any reading strategy – note-taking and  
critical engagement.

THINK ABOUT THIS: What do you feel are your own best and worst reading habits? What kind 
of books and setting bring out the best in you? What do you find most difficult to read? Is 
there anything you can do to change this? .............................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Note-taking and critical engagement

Why is it important to take notes? In general, successful notes will help you do two things:

•• Clarify your understanding of a text and help you assess it critically.
•• Provide a clear record you can look back at and relate to other resources.
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Achieving both of these means producing your notes in a systematic way and keeping them organ-
ized in a single location. This location can be digital or physical (or both) but needs to be linked to 
an environment in which you feel able to achieve focused and careful reading.

For some people, physically writing notes on paper can help consolidate understanding while shut-
ting out distractions; for others, having a single document open on a computer can achieve the 
same focus; others prefer dedicated apps for managing clippings, information, productivity and 
collaboration. Even if you’re working entirely online, don’t underestimate your need for uninter-
rupted time and undistracted focus.

The first thing every single piece of note-taking should begin with is full details of the source you’re 
using – both to enable you to find it again and to make it easy to cite if needed. Don’t skimp on 
these details: ensure that, if it’s worth taking notes on something, you start off by carefully record-
ing everything you will need to cite it formally in your own work. This is vital for keeping your notes 
in order, for finding sources again if needed and for citations: referring to sources in an accepted 
academic style.

The required form for citations will vary from subject to subject, and between universities. You will 
always be told what citation style you are expected to adopt, and should easily be able to look this 
up online. As an example, the American Psychological Association (APA) format is commonly used 
across social sciences.22 

Below is the basic APA reference-list format for listing an article in a periodical. The URL at the end 
is for the unique Digital Object Identifier (doi) assigned to identify articles and documents online:

Author, A. A., Author, B. B., & Author, C. C. (Year). Title of article. Title of Periodical, volume 

number(issue number), pages. http://dx.doi.org/xx.xxx/yyyyy.

Chatfield, T. (1996). How to make up article titles. The Journal of Unconvincing Fictions, 12 (3–4), 

132–47. http://dx/doi.org/12.123/12345.

And here’s the APA basic format for print books:

Author, A. A. (Year of publication). Title of work: Capital letter also for subtitle. Location: Publisher.

Chatfield, T. (1981). Lies Lies Lies: An Entirely Fabricated Book. London: Random House.

And here’s the APA basic format for a newspaper article retrieved online:

Author, A. A. (Year, Month Day). Title of article. Title of Newspaper. Retrieved from http://www.

someaddress.com/full/url/

Chatfield, T. (2015, October 21). My made-up online piece. The Guardian. Retrieved from www.

guardian.co.uk/tomchatfield

Mastering citations is a case of precisely following the appropriate format. Note-taking, however, 
is more of an art – and you should feel free to adapt my guidelines to match your preferences and 
needs. In general, your notes should cover the following areas, being careful never to write notes 
simply for the sake of writing:

•• A brief synopsis of the topic being addressed and its relevance to you.
•• Your summary of the author’s conclusion or overall point.
•• Your summary of the reasoning offered in support of this conclusion.

Citation: a reference 
to a source in an 
academic piece of 
writing, in which the 
details of the source 
should be fully and 
formally provided in 
the accepted format 
for your course
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•• Your summary of the key evidence offered in support of the reasoning.
•• Your analysis of how convincing you find the reasoning and evidence, together with any note-

worthy gaps or problems.
•• Follow-up questions to investigate; different ways in which you might make use of this source; 

and further reading and themes to explore relevant areas further.
•• Any direct quotations you might wish to use in your own work.

The following is a worked example of how I might write notes on part of an article. For the sake of 
this example, imagine that I am conducting my initial research for an essay exploring the impact 
of human population growth and urban expansion on animal species, with a particular interest in 
evolutionary pressures and adaptation.

First, here’s the article itself. Read it closely and think about how you might approach the questions 
above before looking at my response.

Greater than the sum of its parts

Like some people who might rather not admit it, wolves faced with a scarcity of potential sexual 

partners are not beneath lowering their standards. It was desperation of this sort, biologists 

reckon, that led dwindling wolf populations in southern Ontario to begin, a century or two 

ago, breeding widely with dogs and coyotes. The clearance of forests for farming, together with 

the deliberate persecution which wolves often suffer at the hand of man, had made life tough 

for the species. That same forest clearance, though, both permitted coyotes to spread from their 

prairie homeland into areas hitherto exclusively lupine, and brought the dogs that accompanied 

the farmers into the mix.

Interbreeding between animal species usually leads to offspring less vigorous than either  

parent – if they survive at all. But the combination of wolf, coyote and dog DNA that resulted 

from this reproductive necessity generated an exception. The consequence has been booming 

numbers of an extraordinarily fit new animal spreading through the eastern part of North 

America. Some call this creature the eastern coyote. Others, though, have dubbed it the  

‘coywolf’. Whatever name it goes by, Roland Kays of North Carolina State University, in 

Raleigh, reckons it now numbers in the millions.

The mixing of genes that has created the coywolf has been more rapid, pervasive and 

transformational than many once thought. Javier Monzón, who worked until recently at Stony 

Brook University in New York State (he is now at Pepperdine University, in California), studied 

the genetic make-up of 437 of the animals, in ten north-eastern states plus Ontario. He worked 

out that, though coyote DNA dominates, a tenth of the average coywolf’s genetic material is dog 

and a quarter is wolf.

The DNA from both wolves and dogs (the latter mostly large breeds, like Doberman Pinschers 

and German Shepherds) brings big advantages, says Dr Kays. At 25kg or more, many coywolves 

have twice the heft of purebred coyotes. With larger jaws, more muscle and faster legs, individual 

coywolves can take down small deer. A pack of them can even kill a moose.

Coyotes dislike hunting in forests. Wolves prefer it. Interbreeding has produced an animal 

skilled at catching prey in both open terrain and densely wooded areas, says Dr Kays. And even 

their cries blend those of their ancestors. The first part of a howl resembles a wolf’s (with a deep 

pitch), but this then turns into a higher-pitched, coyote-like yipping.

The animal’s range has encompassed America’s entire north-east, urban areas included, for 

at least a decade, and is continuing to expand in the south-east following coywolves’ arrival 

there half a century ago. This is astonishing. Purebred coyotes never managed to establish 
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themselves east of the prairies. Wolves were killed off in eastern forests long ago. But by 

combining their DNA, the two have given rise to an animal that is able to spread into a vast and 

otherwise uninhabitable territory. Indeed, coywolves are now living even in large cities, like 

Boston, Washington and New York. According to Chris Nagy of the Gotham Coyote Project, 

which studies them in New York, the Big Apple already has about 20, and numbers are rising.

Source: Republished with permission of Economist Newspaper Group, from ‘Greater than the sum of its 
parts’, The Economist, 31st October 2015; permission conveyed through Copyright Clearance Center, Inc.

Here are my sample notes:

Article 
details

The Economist (2015) ‘Greater than the sum of its parts’, The Economist. Economist Group, 
31 October. www.economist.com/news/science-and-technology/21677188-it-rare-new-
animal-species-emerge-front-scientists-eyes (accessed 21 January 2017).

Synopsis Dwindling wolf populations in southern Ontario have bred widely with dogs and coyotes. The 
resulting ‘coywolves’ are extraordinarily fit and are spreading through the eastern USA. This 
is a striking and relevant example of evolutionary adaptation in response to human-created 
environmental and population pressures.

Conclusion Occasionally, animal species interbreeding can produce a strikingly successful new kind of 
animal; this has happened in the case of coywolves.

Reasoning (1) Habitat and population changes due to human actions have brought coyotes, wolves 
and dogs into contact; and (2) a scarcity of sexual partners has, for over a century, led 
wolves to breed with the other two. The resulting mix of dog, coyote and wolf DNA turns 
out to (3) boost the size, speed and strength of coyotes, as well as (4) creating animals 
able to hunt in both open terrain and woodland. All of this has resulted in (5) highly 
successful new animals.

Evidence Roland Kays of North Carolina State University, in Raleigh, reckons there are now millions of 
coywolves.
Studies of 437 animals across ten north-eastern states and Ontario, by Javier Monzón while 
at Stony Brook University, showed a tenth of coywolf genetic material being dog, and one-
quarter wolf.
Boston, Washington and New York all have resident coywolves.

Analysis It adds up to a compelling case study with strong evidence, although there’s some admitted 
uncertainty and speculation around the origins of coywolves. Amazing that their range so far 
outstrips those of pure wolves and coyotes and that adaptation opens up vast new tracts of 
habitat. 

Follow-up Find other examples of such hugely successful adaptation and look into why interbreeding 
usually produces less vigorous offspring? Contrast with the usual story of species being 
wiped out? Good to read up other things about coywolves. Check out the original studies 
from Monzón, Kays and the Gotham Coyote Project. Also check background in textbook on 
evolutionary adaptation and interbreeding.

Quotations Nice summary outline in second para: ‘Interbreeding between animal species usually leads 
to offspring less vigorous than either parent – if they survive at all. But the combination 
of wolf, coyote and dog DNA that resulted from this reproductive necessity generated an 
exception. The consequence has been booming numbers of an extraordinarily fit new animal 
spreading through the eastern part of North America.’ Nice line in sixth para: ‘an animal that 
is able to spread into a vast and otherwise uninhabitable territory.’

What do you think? When you’re ready, try the example below for yourself, in the space provided 
afterwards. For the sake of this exercise, imagine that you are studying a module during an under-
graduate degree on Emergency Medicine, and have been asked to write a paper on the impact and 
potential uses of social media in emergency medicine. This is an edited extract from a 2011 paper 
in the New England Journal of Medicine.
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Integrating Social Media into Emergency-Preparedness 
Efforts

The effectiveness of our public health emergency system relies on routine attention to 

preparedness, agility in responding to daily stresses and catastrophes, and the resilience that 

promotes rapid recovery. Social media can enhance each of these component efforts.

Since these new media are so pervasive in communication, it makes sense to explicitly 

consider the best way of leveraging these communication channels before, during, and after 

disasters. Networking sites such as Facebook can help individuals, communities, and agencies 

share emergency plans and establish emergency networks. Web-based ‘buddy’ systems, for 

example, might have allowed more at-risk people to receive medical attention and social services 

during the 1995 Chicago heat wave, when hundreds of people died of heat-related illness within 

a short period. Integrating these networks into a community’s preparedness activities for public 

health emergencies could help to build social capital and community resilience, making it easier 

for both professional responders and ordinary citizens to use familiar social media networks and 

tools in a crisis.

These tools can also be used to improve preparedness by linking the public with day-to-

day, real-time information about how their community’s health care system is functioning. For 

example, emergency room and clinic waiting times are already available in some areas of the 

country through mobile-phone applications, billboard Really Simple Syndication (RSS) feeds, 

or hospital tweets. Routine collection and rapid dissemination of these measures of strain on 

a health care system can inform decision-making by patients and health care providers and 

administrators. Monitoring this important information through the same social channels 

during an actual disaster may help responders verify whether certain facilities are overloaded 

and determine which ones can offer needed medical care.

In many instances, by sharing images, texting, and tweeting, the public is already becoming 

part of a large response network, rather than remaining mere bystanders or casualties. During 

the first hour and a half of the 2007 massacre at Virginia Tech, students posted on-scene updates 

on Facebook. Online message boards generated by the American Red Cross have also been used 

during recent emergencies as a forum for sharing and receiving information about suspected 

disaster victims.

Social media are also becoming vital to recovery efforts after crises, when infrastructure 

must be rebuilt and stress management is critical. The extensive reach of social networks allows 

people who are recovering from disasters to rapidly connect with needed resources. Tweets and 

photographs linked to timelines and interactive maps can tell a cohesive story about a recovering 

community’s capabilities and vulnerabilities in real time. Organizations such as Ushahidi have 

helped with recovery in Haiti [after the 2010 earthquake] by matching volunteer health care 

providers with distressed areas. Social media have been used in new ways to connect responders 

and people directly affected by such disasters as the Deepwater Horizon oil spill, flash floods in 

Australia, and the earthquake in New Zealand with medical and mental health services.

As with any new technology, there remain many hurdles between current use and optimal 

exploitation of social media. Although these media are used by people of both sexes and an 

expanding range of ages, it is important to recognize and explore the technology’s limitations 

in reaching at-risk, vulnerable populations.

Furthermore, it is not always possible to know whether social media users are who they 

claim to be or whether the information they share is accurate. Although false messages that are 

broadcast widely are often rapidly corrected by other users, it is often difficult to separate real 

signals of a health crisis or a material need from background noise and opportunistic scams. 
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Careful consideration must also be given to issues of privacy and the question of who should 

monitor data from social media (and for what).

Now is the time to begin deploying these innovative technologies while developing 

meaningful metrics of their effectiveness and of the accuracy and usefulness of the information 

they provide. Social media might well enhance our systems of communication, thereby 

substantially increasing our ability to prepare for, respond to, and recover from events that 

threaten the public’s health.

Source: From New England Journal of Medicine. Raina M. Merchant, Stacy Elmer and Nicole Lurie. ‘Integrating 
Social Media into Emergency-Preparedness Efforts’, 365 (4), 289–91. Copyright  2011 Massachusetts 
Medical Society. Reprinted with permission from Massachusetts Medical Society.

Here is a chart for filling out your notes. I have supplied the full initial article details:

Article  
details

Merchant, R.M., Elmer, S. and Lurie, N. (2011) ‘Integrating social media into 
emergency-preparedness efforts’, New England Journal of Medicine, 365: 289–91. 

Synopsis

Conclusion

Reasoning

Evidence

Analysis

Follow-up

Quotations
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How did you find this exercise? If you ended up writing too much, remember the importance of 
being selective. There’s no point reproducing most of an article or picking out every single piece of 
evidence. Focus on what’s relevant and important to you. Here are a few thoughts on the article to 
compare to your own notes.

This article argues that social media can potentially enhance the public health emergency system 
in three main areas: preparedness, agility of response and resilience, and promoting rapid recovery.

In conclusion, it suggests making use of social media while developing meaningful measures 
of their effectiveness and accuracy. This is supported by a number of independent reasons:  
(1) that social networks can help share plans and establish networks in emergencies; (2) that 
real-time information can rapidly be distributed about the health care system and be monitored 
as an indication of load; (3) that the public itself can become active participants in a response 
network through social media; and (4) that people recovering from disasters can use social 
media to match needs with resources rapidly.

These potential advantages are significant, despite potential problems: (1) a potential lack of 
access to social media, especially among at-risk populations; (2) the unreliability of social media 
information; (3) privacy issues; and (4) who should monitor what, and how?

The articles uses as its evidence events such as the 1995 Chicago heat wave, when hundreds 
died, potentially preventably; the 2007 Virginia Tech massacre, when students posted on-scene 
updates on Facebook; and organizations like Ushahidi using social media to match volunteers with 
distressed areas after the 2010 Haiti earthquake.

Much of this evidence is anecdotal and, as the article itself concedes, there is a need for meaning-
ful measures of effectiveness. Importantly, this is an article from 2011 – which means it does not 
really qualify as current in terms of technology and social media. It’s interesting to see an analysis 
from that time – and its overarching points about social media’s potential enhancement of pre-
paredness, response and stand of resilience – but thinking has significantly moved on in this area, 
together with the technology and its users.

In terms of follow-up, it would be interesting to compare this to more recent analyses, and to see 
what has and has not changed. Have these authors followed up on their own work, or have others 
reacted and responded to it recently? What have social media companies themselves done to cre-
ate tools for emergency preparedness, and how far have problems and complexities unforeseen in 
2011 arisen since then?

SMART STUDY: Linking your reading to other activities

Engaging critically with different kinds of source demands a range of skills specific to each kind.

Reading doesn’t exist in a vacuum. This may sound too obvious to be worth emphasizing, but some 
people go through their studies without ever sharing or discussing the things they’re learning about, 
and without ever stepping outside of set reading lists and textbooks. If you want to get as much as 
possible out of your reading, make sure you:

•• Find other people with whom you can talk about what you’re reading – whether by forming 
formal discussion groups with a few peers, talking to someone more experienced than you, 
mentoring someone less experienced, or just looking online to see who is engaging in a lively 
way with the field you’re reading about.

•• Look for those places within which lively debates and discussions exist: blogs, forums, in jour-
nals, in the mainstream press, in the media. Try to connect your own thinking with the question 
of what others care about, and why – even if (especially if) you disagree with them.



ASSESSING EVIDENCE AND PLANNING STRATEGY

143

•• Find a way of working that works for you – be honest about your life and habits: where and 
when you feel most able to focus; what kinds of books and resources help you to find your way 
into a new topic; and which most engage and excite you.

•• Follow enthusiasms and serendipities: allow yourself to be curious and driven by curiosity.

Summary

For us to accept someone’s reasoning, it must be not only coherent but also connected to the 
world by firm evidence. All study resources are typically divided into two categories, reflecting their 
distance from whatever is being investigated: primary and secondary.

•• Primary sources derive directly from the place, time or phenomenon under investigation.
•• Secondary sources are the product of someone else’s work about or around an area of investigation.

When making use of sources, we must investigate whether they are:

•• Authentic: authenticity implies that the origin of a source is beyond reasonable doubt: it is what 
it claims to be; it can be traced from the present to its origins with confidence, ruling out the 
possibility of fakery, misattribution or alteration.

•• Representative: a sample or case study is more representative when it better reflects the 
complexities of the whole it is being used to represent – and less representative when it 
does not.

•• Relevant: sources are relevant when the evidence they provide is closely related to a claim or 
line of argument; they are irrelevant if they do not offer any evidence or support.

•• Reputable: reputable sources tend to appear in peer-reviewed academic journals, be published 
by serious publishers, or be produced by known experts in their fields; less reputable sources 
need to be treated with greater caution.

•• Biased or impartial: the more biased a source, the more its author or authors are interested in 
advancing a particular view of the world; the more impartial a source is, the more it is based on 
an objective and reasonable assessment.

•• Authoritative: an authoritative source is one that you can safely accept as offering a high-quality, 
expert and accurate view.

•• Seminal: seminal works are those that have proved to be central to a particular field or topic, 
and helped to define its development.

•• Current: a current source is one that has not been superseded by new thinking or information, 
and offers a fair reflection of where things are today.

•• Replicated: in general, the more something has been replicated or independently observed 
elsewhere, the more we can trust it.

Creating a successful reading strategy entails planning, preparation and the effective allocation of 
intention:

•• Make a longlist of as wide a range of potential resources as practicable, based, if possible, on 
a reading list or multiple reading lists relevant to your field.

•• Turn your longlist into a shortlist relating to your current learning objectives, within which you 
have prioritized the order in which you will read a realistic number of resources.

•• Draw on different reading techniques in order to get the most out of your time and resources. 
This kind of active reading means engaging, questioning, adapting and setting out to see how 
texts can be most useful to you. Techniques include skim reading, scanning, searching and 
close reading.
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Your note-taking should always provide full details of each source you are using, enabling you to 
find it again and use it as an academic citation. When taking notes, use the following categories:

•• Article details: always begin with these.
•• Synopsis: this is a very brief outline of context and overall content.
•• Conclusion: what is the main conclusion or intention of the article?
•• Reasoning: what reasoning is used to support the conclusion?
•• Evidence: what key evidence is used by the author(s)?
•• Analysis: how convincing is what you’ve read, and how useful?
•• Follow-up: what questions and investigations are prompted by this source, and what more 

would it be useful to know or investigate?
•• Quotations: are there any particular parts of this source you might want to quote exactly in your 

future work?

Now watch the video ‘Let’s tear some evidence into shreds’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking



INTERMISSION

How have you found this book so far? What impact has it had on your thinking, or the way you 
approach your work? If you’ve read the first half closely – and especially if many of the concepts in it 
were new to you – you may be surprised at how far you have come already. This intermission offers 
a moment for reflection and consolidation. Pause, glance back briefly across the first six chapters, 
then try to answer the following questions honestly.

What are three of the most useful points you feel you’ve learned so far from this book?

1	 ......................................................................................................................................................
...................................................................................................................................................... 

2	 ......................................................................................................................................................
...................................................................................................................................................... 

3	 ......................................................................................................................................................
...................................................................................................................................................... 

Why are these three things useful? How do you feel they are relevant to you?

1	 ......................................................................................................................................................
...................................................................................................................................................... 

2	 ......................................................................................................................................................
...................................................................................................................................................... 

3	 ......................................................................................................................................................
...................................................................................................................................................... 

What are three of the most difficult concepts you’ve found in the book so far?

1	 ......................................................................................................................................................
...................................................................................................................................................... 

2	 ......................................................................................................................................................
...................................................................................................................................................... 

3	 ......................................................................................................................................................
...................................................................................................................................................... 

What is it about each of these that you find particularly difficult?

1	 ......................................................................................................................................................
...................................................................................................................................................... 

2	 ......................................................................................................................................................
...................................................................................................................................................... 

3	 ......................................................................................................................................................
...................................................................................................................................................... 



There are some further exercises below. Like the exercises above, they are prompts designed to help you 
take charge of your own learning: to think strategically about your needs, and ask yourself how you might 
apply lessons from this book to your studies and everyday life. If there are things you feel I’ve got wrong, 
or points that have been addressed badly, this matters too. Try to work out what is lacking.

Have you come across any things in this book that you disagree with?

1	 ......................................................................................................................................................
...................................................................................................................................................... 

2	 ......................................................................................................................................................
...................................................................................................................................................... 

3	 ......................................................................................................................................................
...................................................................................................................................................... 

Why do you disagree with these things above? What should have been said instead?

1	 ......................................................................................................................................................
...................................................................................................................................................... 

2	 ......................................................................................................................................................
...................................................................................................................................................... 

3	 ......................................................................................................................................................
...................................................................................................................................................... 

How might you apply three of the things you’ve read about so far, to your work?

1	 ......................................................................................................................................................
...................................................................................................................................................... 

2	 ......................................................................................................................................................
...................................................................................................................................................... 

3	 ......................................................................................................................................................
...................................................................................................................................................... 

How might you apply three things to your everyday life?

1	 ......................................................................................................................................................
...................................................................................................................................................... 

2	 ......................................................................................................................................................
...................................................................................................................................................... 

3	 ......................................................................................................................................................
...................................................................................................................................................... 



Finally, to check your confidence and progress so far, answer these ten questions, scoring yourself in 
each case out of ten, where ten represents total confidence and zero represents no confidence at all.

1	 I am able to pay close, detailed attention to information and ideas 	             /10
2	 I can summarize and explain information I’ve come across 	             /10
3	 I easily understand others’ points of view and why they believe what they do 	             /10
4	 I can clearly express my own point of view 	             /10
5	 I am willing to change my mind and modify my beliefs when I learn new things 	             /10
6	 I am able to compare and to evaluate multiple sources of information 	             /10
7	 I can locate and research sources of relevant information by myself 	             /10
8	 I can clearly summarize and explain others’ work, including its limitations 	             /10
9	 I am able to justify my own conclusions and to outline the evidence behind them 	             /10
10	 I am aware of and able to explain to others the limitations of my knowledge 	             /10

Total score: 	           /100

How did you do? As you may have noticed, these are the same ten questions that I asked in the very first 
chapter. If you answered them then, compare your scores. Hopefully, your score has increased.

If you scored 50 or below, I suggest that you re-read those sections of the first half of this book that you 
have least confidence in, before reading on. You can use the summary of the first half, below, to help 
find them. If you scored between 50 and 80, well done: consider revisiting and consolidating a couple 
of points before moving on, depending on your confidence. If you scored 80 or above, that’s great. Give 
yourself a pat on the back and keep going.
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Five things you’ll learn in this chapter

1	 Three different ways we use language
2	 How persuasive messages work
3	 Why you should aim to be as impartial as possible
4	 How to spot a range of rhetorical devices
5	 How to evaluate explicit emotional appeals

The first half of this book set out what it means to be reasonable: to seek good reasons for 
accepting others’ conclusions and to seek good explanations for the way things are. It also 
made the point that reasoning in this way neither comes naturally to people nor governs most 
of what we feel and do.

This bears repeating. There would be no need to study reasoning if we were naturally, inherently 
reasonable all of the time. There would be no need to study probability if, like computers, we cal-
culated odds correctly as a matter of course.

We are not like this, however. Neither our most fundamental nor our most intense experiences 
of the world are best described in purely rational terms. It doesn’t take a great deal of empirical 
observation to see that human motivations, interactions and interests are a mix of phenomena with 
deep roots in our evolutionary and social histories. We are creatures first and thinkers second – and 
rationally self-critical thinkers last of all.

Some people say that this makes us irredeemably irrational: that we act unreasonably most of the 
time, for motives inaccessible to us. I believe that this can put too much emphasis on a strictly 
logical definition of what is and is not reasonable – as well as making the unwarranted assumption 
that there is something inherently undesirable about being guided by emotion and sensation.

We are, certainly, highly emotional animals, driven by intensely felt attachments and a strong moral 
sense of what is right and wrong, just and unjust. But this is not an unfortunate disadvantage we 
would be better off without. This is the stuff of our humanity, our thinking as well as our feeling – 
and a field on which we can bring to bear our considerable powers of intellect, observation and 
empathy.

Unless we are able to richly and meticulously describe the subjective experiences through which 
we understand the world, we have no practical ability to put critical thinking into action, or to 
push back against those circumstances in which our intuitions may betray our best interests. Self-
knowledge must not mean denying aspects of our nature in the pursuit of ‘better’ ways of thinking.

The power of language and rhetoric

Language is a marvellously flexible tool, and critical reasoning is only one small part of the uses we 
put it to. Most of the time, three related things are going on in our use of language:

•• We are communicating information to one another: propositions that can be true or false and 
that claim to describe objective facts and the relationships between them.

•• We are expressing emotions and attitudes that are neither true nor false in the same sense as 
the information above, but that reveal subjective experiences.

•• We are seeking to cause change in others’ behaviours or beliefs: by giving them orders, by making 
requests or by seeking to alter their attitudes, sentiments or opinions.

Irrational: 
predominantly 
guided by something 
other than logic or 
reason

Moral: the human 
sense of what is right 
and what is wrong

Emotional: the 
strong, involuntary 
feelings that 
constantly colour our 
experience

Intuition: the way in 
which we understand 
or decide things 
unconsciously, 
based on instinct 
and emotion and 
experience, rather 
than through a 
conscious process of 
reasoning

Subjective: an 
individual’s unique 
personal experience 
and judgements, 
as opposed to an 
attempt to establish 
information that is 
independent of any 
individual

Objective: facts that 
exist independently 
of any individual 
perspective, and 
that remain true no 
matter what any 
individual happens 
to believe
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The last of these categories demands particular investigation if we are interested in the quest 
for reasonable arguments and explanations that characterize critical thinking. This is because it 
encompasses what is known as rhetoric: the art of persuasion through means other than reasoning.

If you happened to be studying in Europe 600 years ago, your education would have been founded 
on three pillars of learning taken from the classical world: grammar, logic and rhetoric. Together, 
these were known as the trivium, meaning the ‘meeting place of three roads’ in Latin. Grammar 
trained you to describe the world around you accurately. Logic trained you to draw reasonable 
conclusions from your knowledge. Rhetoric was the last and most significant of these foundational 
arts: persuading others of your conclusions and communicating ideas richly and successfully.

Rhetoric is the opposite of reasoning, so it must be bad, right? It’s just a manipulative way of getting 
people to do things by playing on their emotions, right? Wrong. The assumption that rhetoric is the 
kind of clumsy manipulation that any smart person ought to see through is a myth, as is the idea 
that it is either a bad thing or an optional extra that we can choose to do or not to do. Our efforts to 
think usefully about rhetoric need first of all to respect its complexity, its universality and the ways 
in which it is woven into all acts of communication.

SMART STUDY: Dispelling four common myths about rhetoric

Myth

Truth

Myth 

Truth 

Myth

Truth 

Myth 

Truth

Acts of persuasion tend to be simple, crude things 

Apparently simple acts of persuasion are often complex in their intentions and effects

Persuasion is a bad, misleading thing, and we would be better off aiming always to be purely logical 
and reasonable

Persuasion is neither a good nor a bad thing by itself – it’s what you seek to persuade people of, and 
how, that defines it

Persuasiveness is a kind of optional extra that can be bolted onto a message or act of communication

Persuasion is an integral part of who we are and how we communicate, and is not something we can 
simply switch off

Smart people should be able to see through others’ attempts at persuasion and come to their own 
conclusions

Actively applying critical thinking to persuasive messages can help you rethink your responses, but 
smart people are just as susceptible to manipulation as everyone else (sometimes more so, as they 
tend to be overconfident outside their own particular areas of expertise)

As you might expect, classical Greece and Rome had a usefully systematic way of describing the 
combination of factors that a successfully persuasive message deploys. First formally set out by 
the philosopher Aristotle, these factors still offer a useful sense of the intricacies involved in any 
act of persuasion:

•• Ethos: this comes first, and seeks to establish the trustworthiness of the author or source of 
the message. A message that succeeds in terms of ethos is one that speaks in an appropriate, 
reliable and respected register so far as its audience is concerned.

•• Logos: once you’ve demonstrated that you can be trusted, logos describes the informational content 
you present to your audience. This is not necessarily the same thing as a rigorous argument. Rather, it 
describes the chain of ideas you would like your audience to follow towards your desired conclusion.

•• Pathos: the way that something makes you feel. Pathos describes the emotional appeal of a 
message and the way it is delivered: it covers everything from fear and anger to patriotism and 
reverence, and is often the most important part of an act of persuasion. Emotional appeal is not 
inherently deceptive or unfair, and it is present even in the most seemingly impartial messages.23

Rhetoric: the art of 
persuasion through 

means other than 
reasoning

Ethos: establishing 
the trustworthiness 

of the source of 
an attempt at 

persuasion

Logos: the chain 
of ideas contained 

in an attempt at 
persuasion

Pathos: the 
emotional appeals 

made during 
an attempt at 

persuasion
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Here’s an exercise. Analyse the passage below in terms of ethos, logos and pathos, paying attention 
to the tone and what kind of audience this writing is aiming to persuade:

As a senior clinician with several decades of hospital experience, I deplore the recent cuts to health 

care, which I believe represent not only an unacceptable reduction in the quality of care that staff 

are able to offer the public, but also an ideologically misguided attempt to achieve unattainable 

improvements in efficiency through market forces. The health system is not a conventional market, 

and its disproportionate duty of care towards the most vulnerable is a social good that exists outside of 

market forces. I myself have repeatedly had to tell acutely distressed families in recent months that all 

non-urgent care for their children must be delayed into the next tax year. Morale is at the lowest I have 

ever known. This is a crisis.

Did you find this a persuasive piece of writing? In what ways? How did it make you feel, or seem  
to be trying to make you feel? .................................................................................................
.................................................................................................................................................... 
.................................................................................................................................................... 
.................................................................................................................................................... 
.................................................................................................................................................... 
....................................................................................................................................................

In terms of ethos, the author begins by setting out their impressive credentials: an experienced 
doctor, trustworthy, speaking from concern and compassion rather than simply anger. In terms of 
logos, a number of parallel points are made that can be reconstructed into a fairly coherent argu-
ment, but whose effect when read is primarily to paint a vivid picture of a health system in crisis. 
In terms of pathos, the emotional appeal is kept at a restrained level, but still contains forceful 
vocabulary – ‘deplore … misguided … most vulnerable … acutely distressed … crisis’ – as well 
as particular references to the distress of families and their children, aimed at provoking empathy 
and compassion.

Finally, the ending – ‘this is a crisis’ – suggests both urgency and the timeliness of the message. 
There’s one last Greek word that describes this component of persuasion’s larger purpose: 
kairos, meaning ‘the opportune moment’. Picking the right moment for words or action is vital 
to persuasion. Indeed, some of those professionally involved in industries of persuasion have 
argued that timeliness and preparation are the most important details of all: that someone is 
best ‘pre-suaded’ rather than simply persuaded, so that by the time you start the pitch itself, the 
main battle is already won.24

Putting persuasion in context

If you look back at the four components of successful classical persuasion, you’ll notice that all of 
them rely on a successful grasp of context: establishing your trustworthiness in the eyes of a par-
ticular audience; bringing relevant content to their attention; striking the right emotional notes; and 
identifying the best moment in which to deliver your message.

This is hardly surprising. Knowing your audience is the foundation of any successful act of persua-
sion, and correctly grasping the context within which a message exists is the foundation of thinking 
critically about both its persuasive force and your best response.

Consider the following three texts, drawing on the same basic argument and ideas. Which of 
the three passages do you find most persuasive? Which is most effective at communicating its 
message?

Kairos: the moment 
of opportunity at 
which persuasion is 
most likely to work
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1	 Advances in genetic science are starting to permit parents to select for certain attributes in their 
offspring, based principally at this stage on embryo screening and selective implantation, but 
with an increasing body of research also surrounding germline modification and gene therapy. 
Any modification of human life at the genetic level is of great social and ethical as well as sci-
entific significance, and demands both rigorous scrutiny and wide debate.

2	 Genetic engineering now allows some parents to select some of their children’s inherited charac-
teristics, with more powerful and precise techniques on the way. This kind of science could have a 
huge impact on the future of humanity itself: it needs and deserves as wide a debate as possible.

3	 Thanks to scientists playing god with the human genome, parents can now pick and mix the 
traits of their designer babies. This is a huge deal for the human race – or whatever you call 
what we might turn ourselves into. It’s everyone’s business – and we need to start talking about 
it right now, before it’s too late.

1
   

2
   

3
  
MOST PERSUASIVE ........................................................ MOST EFFECTIVE

  
1

   
2

   
3

The first one is written in the most formal, scientific style. The second one is a little more infor-
mal – a serious magazine article, perhaps – while the last one is more in the sensational style 
of a popular news report. Each of these different linguistic registers has its own particular 
impact. You may, for example, have found the first paragraph much more persuasive than the 
last, precisely because it avoids strenuously rhetorical effects and instead strikes a carefully 
reasonable tone. Alternatively, the level of detail in the first paragraph may have blunted its 
message compared to the clarity of the second passage. Or perhaps the emotional intensity of 
the last paragraph felt most appropriate, and the lack of emotion in the previous paragraphs 
misleading?

The third passage is certainly the most obviously rhetorical. Phrases like ‘parents can now pick and 
mix the traits of their designer babies’ make things at once more vivid and sensational than in the 
first two accounts. This is rhetoric that asks you to be shocked – and to treat writing like this as a 
performance, closer to impassioned speech than to considered prose. Moreover, it’s a kind of wri
ting that is more interested in emotional impact that informational accuracy. In this case, the claim 
that ‘parents can now pick and mix the traits of their designer babies’ is actively misleading as an 
account of what is currently possible and available.

Note, however, that a lack of overt emotion and an authoritative tone can be just as rhetorically 
effective – and deceptive – as something emotionally intense. It is, for instance, perfectly possible 
to write complete nonsense in an academic register. Consider the following paragraph. Do you find 
it persuasive? What, precisely, is it arguing?

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

..........................................................................

Advances in genetic engineering are starting to permit 

parents to select certain attributes in their offspring. 

Our accelerating capacity for tampering with human 

life at the genetic level is another sign of our impending 

departure from the conventional evolutionary hierarchy 

and its constraints, together with conventional so-called 

ethics. The urgent countervailing burden is now that we 

experiment radically upon ourselves unconstrained by 

such outmoded concerns so that we can ascend to the 

next level of species development, a place where only 

the fittest will be welcome.

Linguistic register: 
the type of language 

typically used in a 
particular setting or 

context
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This may sound authoritative and intelligent at first glance. If you read it more closely, however, 
you will see that it’s effectively an argument in support of radical genetic experiments, ignoring all 
ethical concerns. If the author had simply written ‘we should do genetic experiments on unborn 
children without worrying about any ethical concerns’, the effect would be rather different. This 
brings us to an important point: Don’t simply accept the linguistic register of a passage on its own 
terms. Work out to your own satisfaction what is being claimed and how it is being justified, while 
remaining alert to the ways in which any particular register itself has persuasive impact.

SMART STUDY: Three fundamental questions to ask about persuasion

Before you respond to any piece of evidence, information or argument, ask:

1	 What type of writing am I reading?
2	 Why is the author using this register and who is their intended audience?
3	 According to what criteria or values can I judge and use this type of writing?

This will allow you to keep in mind the impact of a particular register and to ensure that you don’t 
dismiss or accept what’s being said unthinkingly. Whether you’re reading an opinionated rant or a 
journal article, you need to work out who it is aimed at, what its authors’ intentions are – and where 
your own needs and interests best fit into this context.

THINK ABOUT THIS: What techniques do you use to persuade different audiences in your life? 
How do your techniques of persuasion differ between friends, family and work? How do you 
set out in a written piece of work to persuade your readers that you know what you are talking 
about? ..................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Analysing a message in detail: emotion and human stories

Look at the example below. Would you click on this link to find out more?

	 YES	 NO	

	 This Kid Just Died. What He Left Behind Is Wondtacular.25

As you may have guessed, it’s a headline from a popular website – from a 2013 article on Upworthy, 
in fact. In general, a journalistic headline is trying to persuade you that the article accompanying it is 
worth reading. In a digital age, headlines have taken on a still more important role than in the days of 
print, serving as the text for links that entice – or fail to entice – people into visiting a particular page, 
purely on the basis of this description. The most extreme examples of this are known as clickbait: 
headline descriptions only loosely related to actual content, trying to attract clicks at any cost and by 
almost any means.

This headline may not (quite) qualify as clickbait, but it’s certainly pulling out all the rhetorical stops 
to generate emotional appeal of the kind that gets people sharing stories on social media. Take a 
look at it once again, and see how many emotive factors you can find in operation that might make 
you likely to click on it:
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•• ..............................................................................................................................................
•• ..............................................................................................................................................
•• ..............................................................................................................................................
•• ..............................................................................................................................................
•• ..............................................................................................................................................
•• ..............................................................................................................................................

How many did you come up with? Here’s a list of just some of the things I see going on:

Brevity and impact: most headlines and links aim for the maximum impact in the minimum number 
of words. Here, we learn about both a dramatic event (the death of a ‘kid’) and its amazing legacy 
in the space of ten words.

Suspense and anticipation: we are told to expect something interesting or amazing, but are given no 
precise details of what this is going to be.

Intensity and immediacy: the first four words present a highly emotive event – the death of a young 
person – in language that is at once particular (‘this’), informal (‘kid), immediate (‘just’) and bluntly 
impactful (‘died’).

Tragedy and triumph: as well as emotional impact, the two-part headline sketches an archetypical 
story in miniature – a tragic death, but also a heart-lifting message of hope. A satisfying narrative 
is being promised.

Originality and strangeness: the made-up word ‘wondtacular’ – a melding of ‘wonderful’ and ‘spectac-
ular’ – both demands attention and suggests a resolution to the story that’s not only heart-warming 
but also unique.

Universality: we are being promised a highly personal story, but in the most general of terms; no 
particular gender, age, nationality, location, name or detail of events is given. This could be almost 
anyone, and is thus relevant to almost everyone.

I’m not suggesting that all of the above goes consciously through your mind when you glance at 
a headline, link or status update online. In fact, it’s precisely because none of this consciously 
runs through your mind that acts of emotive persuasion work so well. They draw on unconscious 
assumptions and sentiments, sketching the outline of a human story that will either entice us into 
empathy or push us towards condemnation. Take a look at the two rhetorical appeals below. Which 
do you find the most, and least, persuasive? Why?

......................................................................

.....................................................................

.....................................................................

......................................................................

......................................................................

......................................................................

......................................................................

Frightened children face freezing temperatures. Without 

shelter and warm clothes they will struggle to survive. Every 

minute counts. These children urgently need warm winter 

clothing and blankets to protect them from the cold … With 

your help, we can make the world a safer place for children. 

Please help us make sure no child is forgotten this winter. 

(Unicef Syria Appeal, 2017)

........................................................................

........................................................................

........................................................................

........................................................................

........................................................................

They’re not sending their best. They’re not sending you. 

They’re sending people that have lots of problems, and 

they’re bringing those problems with us [sic]. They’re 

bringing drugs. They’re bringing crime. They’re rapists. 

(Donald Trump on Mexican immigrants, June 2015)26
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Two different kinds of persuasion are going on in these messages. The first uses a human story to 
create an intense emotional appeal to its audience’s empathy, coupling the vivid image of fright-
ened children facing freezing temperatures with the larger purpose of making the world a safer 
place for children. It aims to persuade its audience through compassion and identification, and 
make readers feel close to the children in question.

The second passage is also interested in powerful emotions, but in this case its aim is to make 
its audience feel distant from its subject: Mexican immigrants are not like ‘you’ but are criminals, 
rapists, people who bring their problems with them. It aims to persuade its audience through fear 
and aversion – to make ‘us’ feel that we are nothing like ‘them’.

SMART STUDY: Rhetoric and emotional distance

In general, an emotionally engaging message either seeks to harness our sympathies or to harden 
our hearts, and it does this by the relationship it suggests between its audience and its subject. 
Are we, the audience, made to believe that something is near to us literally and metaphorically? Or 
are we told that it is alien to us and best kept far away in every sense? The closer you look at the 
emotional impact of language, the more you will see a version of these effects playing out – and, 
hopefully, the more alert you will be to attempts at manipulating you through suggesting either 
closeness or distance. In general:

•• Rhetoric can bring us closer to a subject emotionally, and suggest that we should be open 
towards it.

•• Or it can seek to make us feel further away, and suggest that it is something alien and threat-
ening we should feel closed towards.

To a degree that we are not always aware of, much of the language we use continually estab-
lishes degrees of either closeness or distance between us and our subjects. We are constantly 
engaged in emotive suggestion and persuasion through our choice of words, and through our 
sensitivity to subtle gradations of feeling in every description. Here are several different ways 
of describing the same thing. Can you see what is going on in each case in terms of emotive 
persuasion?

A number of protestors broke a window of a London office building.

A bunch of crusty hippies smashed up the office window.

Banking fat-cats watched as protestors burst into their air-conditioned splendour.

A criminal element vandalized property in the City amid largely peaceful protests.

Protests turned violent as anti-capitalists smashed their way into corporate offices.

Peaceful idealists struck a symbolic blow against crony capitalism in London.

People are protestors, crusty hippies, a criminal element, peaceful idealists or anti-capitalists (or 
several or none of these things) depending on the particular story you wish to tell about them. They 
are bankers, or office-workers, or fat-cats, or crony capitalists. Each label implies something differ-
ent. Pathos is not simply about making your audience feel sorry for people. It’s about your view of 
the world – and about what world you want others to see.

The list above could go on and on. Can you extend it yourself with a few alternative perspectives? 
There is no limit to the different number of ways you can describe even one thing. Nothing is 
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only what it seems – or rather, everything is what it seems to someone in particular, coming from 
a particular point of view.
•• ..............................................................................................................................................
•• ..............................................................................................................................................
•• ..............................................................................................................................................
•• ..............................................................................................................................................
•• ..............................................................................................................................................

Aiming for impartiality

What is going on in terms of persuasion within the following article title?

The role of the popes in the invention of complementarity and the Vatican’s anathematization of gender27

For anyone who isn’t specifically interested in this particular topic, the language of this headline is 
likely to be uninteresting – even incomprehensible. Does this mean it’s a failure, given that most 
casual readers would be totally put off?

Not if we consider what a title like this is intended to achieve. As a synopsis of specialist informa-
tion, it is clear and to-the-point. It is designed to appeal only to a small number of people, while 
warning others away. Achieving clarity, precision and detail in as few words as possible is its virtue. 
A title like this has succeeded if it persuades most people not to read the article, because its pri-
mary intention is to convey as precisely and clearly as possible the article’s content, so that experts 
in the field know exactly what it is about.

If, instead, the article was titled ‘Pope Gender Shock Scandal’ it might persuade more people to read 
it, but this would completely fail to match the right readers to the topic. Indeed, writing rigorous titles 
for academic articles is quite an art. In many journals, house style forbids any title declaring a con-
clusion or an opinion (e.g. ‘Environmental factors have greater influence on cancer than previously 
thought’) and insists on a factual description of the investigation (‘A reconsideration of the role of 
environmental factors in common cancers’). Why? Because a more striking title that sounds like a 
conclusion might:

•• Generate unhelpful prejudice.
•• Be used misleadingly out of the context of the research itself.
•• Encourage casual readers to oversimplify the complexities of the research.
•• Encourage an emotive popularity contest between competing research claims.

Avoiding prejudicial pitfalls and persuading people not to jump to unwarranted assumptions is a 
difficult art. Indeed, it takes every bit as much expertise and care as emotive persuasion. When 
it comes to your own writing, this skill is known as impartiality – achieving a clear, accurate and 
fair assessment of the relevant facts.

Achieving impartiality entails, as far as possible, stripping away emotional bias from language and 
expressing things from a more neutral perspective.

SMART STUDY SKILLS: Aiming at impartiality in your own work

There is no such thing as perfect impartiality, any more than there is such a thing as perfect objec-
tivity, but there are some fundamental principles you should apply in order to present as clear, 
useful and fair-minded a perspective as possible in your own work:

Impartiality: stripping 
away emotive bias 

from language and 
expressing yourself 

as objectively as 
possible
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•• Avoid the biases contained in highly emotive language.
•• Express all the relevant facts of a particular situation clearly and carefully.
•• Show your awareness of the relevant differing beliefs about the significance of these facts.
•• Offer some evaluation as to the reasonableness of these different beliefs.

For each of the sentences below, try coming up with a more impartial formulation of the same 
information that describes the same thing:

Two idiots nearly got themselves killed by fooling around on the railway tracks outside the station 

yesterday; they only just got out of the train’s way in time!

...............................................................................................................................................................

...............................................................................................................................................................

..............................................................................................................................................................

During the course of our investigation, we found evidence of some horrifying criminal activity in which 

macho gangs abused new initiates, for fun, until they were almost half-dead from repeated beatings.

...............................................................................................................................................................

...............................................................................................................................................................

..............................................................................................................................................................

Thanks to the ongoing cataclysm of climate change, future generations may never even hear the 

beautiful songs of what were once common garden birds.

...............................................................................................................................................................

...............................................................................................................................................................

..............................................................................................................................................................

How did you do? As you will have noticed, there is no single correct way to express things impar-
tially, or any way of being completely neutral. Every different way of expressing something brings 
some implications beyond literal meaning. Sometimes, leaving out information can have as great 
an impact as including it. Here are my rewrites of the three sentences above:

1	 Yesterday, two people trespassing on the railway tracks near the station narrowly avoided being 
hit by a train.

2	 During the course of our investigation, we found evidence of gang initiations that left some new 
members severely injured from repeated beatings.

3	 Climate change may mean that once-common garden birds vanish from this habitat over time.

Even a seemingly impartial description can have a hidden persuasive impact, however. Is ‘cli-
mate change scepticism’ a more scientific term than ‘climate change denial’? Or is it a way of 
making an unscientific position sound more acceptable? Impartiality doesn’t mean treating all 
claims as equally reasonable, or assuming that the best response lies in the middle between 
opposing claims.

With that in mind, here’s an exercise embodying a particularly important research skill: combining 
information from several different places into a single account of your own. First, read these three 
related paragraphs on the same topic:

1	 The Stanford prison experiment (SPE) was an attempt to investigate the psychological effects 
of perceived power, focusing on the struggle between prisoners and guards. It was conducted 
at Stanford University from 14 to 20 August 1971, and followed a group of students arbitrarily 
divided at the start into ‘guards’ and ‘prisoners’.
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2	 The Stanford prison experiment is a textbook example of how to produce headline-grabbing but 
scientifically worthless – and ethically dubious – research. It’s sadly typical of the field that it’s still 
so widely discussed today, essentially because it makes for an interesting and shocking story rather 
than because it has merit.

3	 The Stanford prison experiment was a milestone in psychological research and its insights into 
the more troubling aspects of human nature. Those who wish to learn how it is that ordinary 
human beings can inflict atrocities on one another, with barely a flicker of ethical concern, need 
look no further than the abuses and indignities its ‘guards’ inflicted on their ‘prisoners’.

See if you can manage to write a summary that impartially conveys information from all three of 
these paragraphs: one which incorporates details from multiple perspectives without being unduly 
influenced by one particular view:

........................................................................................................................................................... 

........................................................................................................................................................... 

........................................................................................................................................................... 

........................................................................................................................................................... 

...........................................................................................................................................................

My own effort is below. How does it differ from your own? What is significant about the things that 
have been left out, or kept in?

The Stanford prison experiment was a controversial attempt to investigate the psychological effects of 

perceived power, focusing on the struggle between prisoners and guards. It was conducted at Stanford 

University from 14 to 20 August 1971. Today, some critics consider it scientifically and ethically dubious –  

and famous largely because of its shock value – while others consider it a milestone in psychological 

research, offering insight into how easily people can be led by circumstances to mistreat one another 

while feeling little ethical concern.

Notice that my summary tries to convey a sense of the different opinions about the experiment while 
toning down their emotive language, and incorporating only necessary details. This doesn’t mean 
it is free from all emotional and descriptive language. Rather, it aims to be in control of this, and to 
clearly indicate the diversity of opinions involved.28

What we must not do, when facing a range of opinions, is simply try to merge them into one undiffer-
entiated account. We may have an opinion of our own to share, but this should be clearly labelled as 
such, together with other points of view. Achieving greater impartiality doesn’t mean pretending there is 
only one perspective available. It means recognizing a diversity of perspectives, framing them carefully 
within those facts we know and not being afraid to identify the limitations of any particular perspective.

THINK ABOUT THIS: How does impartiality differ from neutrality? What does it mean to be 
impartial about a subject that provokes profound disagreement – climate change, abortion – 
where different perspectives are not necessarily equally backed by evidence? .....................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
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Rhetorical devices

A rhetorical device is a persuasive technique used to enhance the appeal of a message. The 
following are some of the most significant rhetorical devices you’ll encounter in your work and 
in everyday language.

Rhetorical questions

Here’s an example of perhaps the most straightforward and yet effective persuasive device of them 
all, a rhetorical question:

Do you really need me to tell you why stealing my food from the fridge is wrong?

We call this a rhetorical question because it isn’t intended literally. I don’t want you to answer my 
question. I’m not really asking a question at all. I’m simply using the form of a question in order to 
make a point more forcefully – in this case, that it’s self-evident that you should not steal my food 
from the fridge, and that you should be ashamed for doing so.

Rhetorical questions are common in both everyday conversation and more formal acts of persua-
sion such as political speech-making. By inviting your audience to supply the answer to a question 
you have deemed too obvious to deserve debate, you can create a powerful pressure of assump-
tion. Consider these examples:

•• Do you really need me to spell it out?
•• In what sense is going ahead as if nothing had changed a good idea?
•• Should I stay silent just because it would be easier for you if I did?

In each case, an assumed answer is being forced onto the listener, while the speaker is  
not obliged to actually spell out what they think, thus protecting them from a straightforward 
objection. In general, rhetorical questions are a tempting but unhelpful way of writing. By 
concealing an assumption or a conclusion, they seek to shut down a debate – something they 
have in common with many rhetorical devices. If you can spot them, however, and know how 
to respond by identifying and engaging with the assumption in question, you can open up the 
debate again.

Jargon, smokescreens, buzzwords and euphemisms

Do you find the following passage persuasive?

When debating the applicability of the employment legislation in question, as pertains to temporary staff 

employed on a short-term basis, there appears to be a prima-facie case for dismissing entirely the line of 

argument that there is no case to be answered – and for proceeding on the assumption that, at the least, 

nominal damages will be applicable.

This is a classic example of jargon: forms of words familiar only to experts, sometimes used in 
order to exclude others by making it difficult to follow their sense. Jargon is acceptable when 
used to communicate precisely between experts, but not when it is intended only to impress or 
confuse those lacking expertise. In this case, a clearer way of saying the same thing might read: 
‘Looking at how employment law applies to temporary staff employed on a short-term basis, it 
seems reasonable based on first impressions to dismiss the argument that there is no case to 
be answered. Instead, we can proceed by assuming that at least a small sum of money will be 
awarded as damages.

Rhetorical device: a 
persuasive technique 
used to enhance the 
appeal of a message

Rhetorical question: 
a question that is not 

meant literally and 
that does not require 
an answer, but which 

is used to make a 
point more forcefully

Jargon: words and 
phrases familiar 

only to an expert 
audience, sometimes 

used legitimately 
between experts, 

but sometimes 
used in order to 

confuse non-experts 
and restrict their 

engagement
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In general, you should mistrust jargon unless it is being used in an appropriate context – and 
should especially beware of anyone packing their writing with unnecessary buzzwords designed to 
create an appearance of insight, understanding and expertise. What, for example, is actually being 
said in the following passage?

The team met yesterday for some blue-sky ideation. We used tactile workshop tools and cues – crayons, 

bright paper pads, mood boards, heritage magazine issues – to create a safe space for radical concepts 

in the customer-relationships space inspired by the visual traditions of the 1960s and its ethos of radical 

changemaking.

The answer is: not a lot, thanks to a mixture of buzzwords and jargon dressing up an everyday 
scenario as though it were something special. Here’s what is actually going on: ‘The team met 
yesterday to generate ideas. We used crayons, pads, notice boards and old issues of magazines 
to come up with a wide variety of ideas for customer relationships, inspired loosely by the 1960s.’ 
But this doesn’t sound as impressive, or allow you to charge clients as much money for your 
alleged expertise.

Jargon and buzzwords are about using inflated language to sound more impressive than you 
actually are, and to prevent others from engaging critically. When it comes to avoiding an 
uncomfortable point, a related form of irrelevant language is equally common: creating a verbal 
smokescreen. Here’s an example you might encounter in the realm of politics, in response to 
a question that the speaker doesn’t want to answer. Notice how they evade the question by 
generating a ‘screen’ of words related to the topic, but irrelevant to the particular point they 
wish to avoid:

You ask me whether I have ever taken drugs? I would refer you to my long and honourable career in 

public service and to the considerable sacrifices I and my family have made for the public good – not 

to mention my many years of work alongside those suffering the ravages of drug addiction, and their 

families, for whom I have long been a compassionate and prominent voice of advocacy.

A final common category of verbal obfuscation is euphemism, meaning the avoidance of nega-
tive words in order to create a more positive impression than is actually warranted. Consider 
the following example. What is being described – and what is the euphemistic language trying 
to hide?

The vehicle in question made an unscheduled rapid deceleration owing to brief distraction on the part 

of the driver, resulting in a sub-optimal experience for passengers, who suffered the inconvenience of 

minor damage to their physical persons.

In this particular case, the description entirely avoids words like ‘crash’, ‘careless’, ‘accident’ and 
‘injury’ – instead replacing them with emotionally neutral jargon like ‘unscheduled rapid decel-
eration’. In order to avoid this, we could rewrite the paragraph along these lines: ‘The vehicle 
in question crashed thanks to careless driving, an accident that resulted in minor injuries to its  
passengers.’ 

Similarly, a company might describe itself as ‘downsizing’ its workforce rather than ‘sacking’ them; 
you might describe a meal as ‘challenging’ or ‘interesting’ rather than ‘disgusting’; or you might say 
that the unexpected severe side-effects of a drug are ‘unfortunate’ rather than ‘awful’. Euphemism 
is everywhere in business and politics – and anywhere else people want to hide the unpleasant 
implications of their words and actions.

Buzzwords: 
fashionable words 
and phrases used 
to make something 
sound impressive 
and up to date; often 
a case of style over 
substance, with little 
thought beneath the 
surface

Smokescreen: a 
process of verbal 
concealment, where 
someone attempts to 
avoid or hide a key 
point beneath a large 
volume of irrelevant 
words

Euphemism: 
deliberately replacing 
a negative-seeming 
word or phrase with 
something more 
neutral, often in 
order to conceal the 
severity of what has 
happened
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Hyperbole, litotes and paralepsis

Hyperbole deliberately exaggerates something for rhetorical effect, and its impact ranges from col-
ourful everyday talk to highly emotive appeals. It’s not intended to be taken literally. As with most 
rhetorical figures of speech, a skilful user of hyperbole can manage to enhance the emotional 
impact of their position without needing to justify its literal truth:

You’ve said that about a million times already!

It’s all fake – everything they say is lies; they have no integrity or honesty whatsoever.

Litotes is the opposite of hyperbole and entails using understatement or a negative in order to 
emphasize a point. Again, it can be both a part of everyday language and a powerful persuasive 
device, often making use of a double negative to convey strength of opinion:

How was the event? Not bad, not bad at all.

Should we trust her? Let me tell you, she will not easily be distracted, deflected or led astray.

Compare the effectiveness of the phrases above to straightforward statements with the same literal 
meaning:

How was the event? Good.

Should we trust her? Let me tell you, she will be focused, attentive and determined.

By being indirect, litotes manages to express a point of view without committing its user. Depending 
on context, it can thus help someone to sound more modest, more careful, more trustworthy or 
more determined, because it gestures towards other possibilities without needing to explain pre-
cisely what is being claimed.

Finally, paralepsis follows a similar rhetorical pattern. It involves introducing an idea while claim-
ing that you don’t, actually, want to discuss this idea. It’s a wonderfully slippery device, and 
when used skilfully can cast all kinds of aspersions while shirking any responsibility for what is 
being said:

I don’t want to dwell on the fact that my opponent has yet to come up with a single positive policy, or that 

her followers appear to be deserting her in droves. Instead, I want to focus on my own agenda.

I have promised not to talk about his many, many business failures and inadequacies, nor about his 

sheer incompetence as a manager and as a leader. So I will not. I said I will not say it, so I will not 

say it.

If this seems too obvious a trick to work, think again. Rhetorical successes are often about what you 
can get away with saying, and how forcefully you can push people’s emotional buttons, rather than 
about what stands up to a moment of reasoned scrutiny.

Summary

Language has three common, overlapping uses:

•• Communicating information that claims to be objectively true.
•• Expressing emotions and attitudes that reveal subjective experience.
•• Seeking to cause change in others’ behaviour or beliefs.

Hyperbole: 
deliberate 
exaggeration for 
the purpose of 
rhetorical impact

Litotes: deliberately 
understating or 
using a negative to 
make a point sound 
convincing while not 
seeming to claim it 
directly

Paralepsis: 
introducing an 
idea while claiming 
you do not wish 
to discuss it, thus 
allowing you to 
make a claim 
while denying any 
responsibility for 
discussing it
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The last of these categories encompasses the art of rhetoric: persuasion through means other than 
reasoning. Rhetoric is a complex, emotive art, and learning to recognize and make good use of it is 
an important aspect of critical thinking. We should remember that:

•• Persuasion is not a good thing or a bad thing in itself; it’s how it’s used that matters.
•• Persuasion is an integral part of how we communicate, not an optional extra.

One useful way of thinking about the combination of factors that make a message persuasive dates 
back to the ancient Greek philosopher Aristotle:

•• Ethos establishes the trustworthiness and credentials of the author of a message.
•• Logos describes the chain of ideas that the audience is intended to follow.
•• Pathos describes the emotional appeal of a message and its delivery.
•• Kairos describes the most opportune moment for a message to persuade.

Understanding persuasion means putting it in context and considering the linguistic register within 
which someone is operating – the type of language appropriate to a particular setting, together with 
its style and assumptions. Don’t simply accept a certain linguistic register as proof of honesty and 
reliability, or as a definitive sign of unreliability.

In the most persuasive messages, we often find some or all of:

•• A compelling human story
•• An intensity of emotional appeal
•• Elements of mystery and surprise
•• The use of memorable or striking language.

Rhetoric also has distinct functions depending on whether it wants us to feel positive or negative 
towards its subject, something that often plays out in terms of distance:

•• When seeking to create positive emotions, rhetoric often brings us closer to a subject emotion-
ally, and suggests that we should be open to it.

•• When seeking to create negative emotions, rhetoric often makes us feel further away from a 
subject emotionally, and suggests we should feel closed to it.

Learning to see beyond others’ emotive language and achieve impartiality is an important and dif-
ficult skill. It entails stripping away emotional bias, as far as possible, and seeking to express things 
from a neutral perspective. To do this we must:

•• Recognize the bias contained in highly emotive language.
•• Clearly and accurately express the relevant facts.
•• Remain aware of relevant differing beliefs about the significance of these facts.
•• Offer some evaluation as to the reasonableness of different beliefs.

Rhetorical devices are persuasive techniques used to enhance the appeal of a message:

•• Rhetorical questions are not intended literally and do not require an answer, but have an 
assumed answer that is used for emphasis.

•• Jargon consists of words and phrases likely only to be familiar to experts, sometimes used to 
confuse or exclude non-experts.

•• Buzzwords are fashionable words or phrases used to make something sound impressive, often 
with little meaning beneath their surface.
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•• Smokescreens are a kind of verbal concealment, using the discussion of irrelevant points to 
hide the fact that someone is avoiding a difficult subject.

•• Euphemism entails deliberately replacing a phrase with negative connotations, by substituting 
something neutral or even positive-sounding in its place.

•• Hyperbole deliberately exaggerates something for rhetorical effect.
•• Litotes deliberately understates or uses a negative to make a point sound more convincing or 

likely to be accepted.
•• Paralepsis introduces an idea while claiming it’s not your intention to discuss it, allowing you to 

make suggestions without taking any responsibility for them.

Now watch the video ‘The fine art of warping minds with rhetoric’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking 
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Five things you’ll learn in this chapter

1	 How to spot a faulty line of reasoning
2	 The difference between formal and informal fallacies
3	 How to identify common informal fallacies
4	 Where the logic of formal fallacies breaks down
5	 How to understand Bayes’s Theorem and base rate neglect

Bad reasoning isn’t the same as basing your thinking on inaccurate information, or simply lying. 
Bad reasoning occurs when you make a faulty connection between premises and a conclusion –  
and yet this faulty connection is presented in the manner of a reasonable justification. Bad reason-
ing is thus a special kind of error. It’s one in which the language, methods and tools of reasoning 
are misapplied.

Much of the time, careful reconstruction of an argument or consideration of an explanation will be 
sufficient to show its flaws. Sometimes, however, a faulty line of argument may appear to be correct 
or may exert considerable persuasive force. It may be mistaken for valid reasoning and treated as 
if it provided forceful justification for a conclusion.

This is a problem, for obvious enough reasons: the whole project of critical thinking threatens to 
break down if we cannot know whether a line of reasoning is sensible or merely seductive.

Fortunately, we can train ourselves to spot this kind of faulty reasoning by becoming familiar with 
its general forms, commonly known as fallacies. Fallacies are of interest in two ways. First, study-
ing them allows us to explore the underlying ways in which reasoning is most commonly at fault. 
Second, studying them makes us more alert to the persuasiveness and deceptive appeal of this 
faulty reasoning – and better able to avoid it ourselves.

Fallacious arguments and faulty reasoning

Some authors define fallacies in a strictly logical sense, while others extend them to cover a host 
of psychological vulnerabilities and poor approaches to reasoning. In this chapter, I have taken an 
inclusive approach, in the belief that it’s valuable to think as broadly as possible about those occa-
sions on which we are misled, misdirected or merely bamboozled.29

As we’ll explore in the next chapter, the psychological roots of our susceptibility to faulty reasoning are 
every bit as fascinating as fallacies themselves – and intimately bound up with the business of being 
human. To start us off, here is a fallacious argument in action. Can you spot what is going wrong?

Everyone I’ve spoken to thinks that the president is doing a terrific job. You should stop moaning and 

accept that he’s the right leader for this country!

Even if you instantly sensed that something isn’t right with this line of argument, you may have 
found it difficult to pinpoint its flaw. This is because it is implicit rather than explicit. An unstated 
assumption is at work, and the problem lies here – in something that hasn’t actually been said 
or directly acknowledged. Once we spell out the unstated assumption in question, the problem 
becomes clear enough:

Everyone I’ve spoken to thinks that the president is doing a terrific job. The collected opinions of the 

people I’ve spoken to are sufficient for establishing the definitive truth. You should stop moaning and 

accept that he’s the right leader for this country!

Fallacy: a flawed 
general type of 
argument that 
establishes a 
faulty connection 
between premises 
and conclusion, 
thus failing to give 
us a good reason 
to accept the 
conclusion

Fallacious argument: 
an argument whose 
conclusion does 
not follow from its 
premises, because 
its reasoning rests on 
an identifiable fallacy
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Notice that this unstated assumption – that popular opinion is sufficient for establishing truth – is 
general rather than particular. It’s a form of fallacious argument known as an appeal to popularity 
and, once identified, is obviously inadequate to guarantee the conclusion (unless it can be shown 
that I have spoken in depth to a huge number of different people, and that their pooled opinions 
are indeed a definitive measure of presidential competence). Contrast this with a different fallacious 
approach to the same topic:

Both the people I’ve spoken to think that the president is doing a terrific job. I’ve spoken to Burt and Ernie 

and they are always right. You should stop moaning and accept that he’s the right leader for this country!

In this case, basing an argument on the allegedly infallible opinion of two people is likely to con-
stitute an appeal to irrelevant authority. Unless the people being appealed to are experts in this 
particular area, the argument can, at best, offer a very weak justification of its conclusion.

If Burt and Ernie happen to be the nation’s most distinguished political commentators, appealing to 
their authority might count as a convincing reason to accept the conclusion. Assuming they’re not, 
however, we are dealing with an argument that pretends to be offering certainty where, in fact, all 
it has to offer is weak support along these lines:

Both the people I’ve spoken to think that the president is doing a terrific job. I’ve spoken to Burt and 

Ernie and they are moderately well informed. You should accept the possibility that Burt and Ernie 

have at least a small point and that maybe you should slightly modify your perspective in the light  

of this.

This is no longer a fallacious argument, because it’s no longer confusing a weak, qualified 
claim with an unarguable truth. But the illusion of certainty is precisely what gives a fallacy 
much of its force. In many fallacies, a weak inductive argument is masquerading as a sound 
deductive argument – and this, it turns out, can be a comforting and convincing way to simplify 
the world.

Every fallacy relies on an identifiable type of unwarranted hidden assumption: a generalization that 
pretends it can offer strong support to a conclusion which, in fact, is at best very weakly supported –  
or that entails a misunderstanding of deductive logic. Here are another two everyday fallacious 
arguments. See if you can spell out the unwarranted assumptions in each:

.......................................................................

.......................................................................

......................................................................

......................................................................

The leader of the opposition argued that morals in our 

country are going in the wrong direction. Then she was 

caught having an affair with a man 20 years her junior. So 

much for her argument!

......................................................................

......................................................................

......................................................................

.......................................................................

.......................................................................

.......................................................................

During the course of our experiment, we saw that 

increasing the temperature in the room led to reduced 

performance among participants in Group 1. On that basis, 

the reduction in performance among participants in Group 

2 during the course of the experiment must be due to an 

increase in temperature in the second room.

In the first example, the assumption is that ‘if what someone does contradicts what they say, 
then what they say must be wrong’. This is clearly untrue. We may think less of someone’s 
character if they are a hypocrite, but this has no necessary bearing on the reliability of what 
they are saying.

Appeal to popularity: 
a fallacious form 

of argument based 
on the assumption 
that whatever most 
people think must 

be true.

Appeal to irrelevant 
authority: a fallacious 

form of argument 
based on the 

perceived opinion of 
an authority without 

any expertise in a 
relevant area

Unwarranted hidden 
assumption: the 
faulty, unstated 

element of reasoning 
that a fallacy relies 

on, and that we aim 
to spell out in order 

to identify what is 
at fault
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In the second example, the assumption is that ‘because increasing temperature reduces per-
formance, the only possible explanation of reduced performance is an increase in temperature’. 
This is untrue, as there are plenty of other reasons that performance could be reduced in addi-
tion to temperature: the faulty assumption entails a misunderstanding of logic.

Sometimes, it can be difficult to spot exactly what is going wrong with a piece of reasoning, 
or to explain convincingly to other people what the problem is. In these cases, using directly  
comparable examples can be a powerful method of clarification and illustration – constructing par-
allel arguments using precisely the same form of words and reasoning but a totally different topic.

Let’s consider the first example from this chapter once again, and its appeal to popular opinion:

Everyone I’ve spoken to thinks that the president is doing a terrific job. You should stop moaning and 

accept that he’s the right leader for this country!

We can test the forcefulness of this kind of reasoning with a comparable example, or three:

It’s the year 1066 and everyone I’ve spoken to thinks that the Earth is flat. You should stop moaning and 

accept that it is!

Nobody I’ve spoken to knows what the word ‘terpsichorean’ means. You should stop moaning and 

accept that it doesn’t have a known meaning!

Everyone in this room says that two plus two equals five. So it does.

As you no doubt know, two plus two is four, the Earth is not flat and terpsichorean means ‘related 
to dancing’. By taking exactly the same form as the argument under scrutiny, examples like this 
reveal the illegitimacy of its underlying assumption, and can help us, and others, to see through 
what could otherwise sound like legitimate reasoning.

THINK ABOUT THIS: Can you think of an appealing but fallacious argument you have encoun-
tered recently? Can you think of a directly comparable example that highlights its faulty 
reasoning? ............................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Fallacies, truths and hidden assumptions

It’s worth emphasizing that an argument is not fallacious just because it is based on a false premise, 
and that a fallacious argument doesn’t necessarily have either false premises or a false conclusion. 
Only one thing is definitively untrue in the case of a fallacious argument, and that’s the claim that 
there is a convincing logical connection between premise and conclusion. Here, by contrast, is a 
valid deductive argument that happens to have a false premise:

There are no capital cities in the world that begin with the letter ‘P’. Paris begins with a letter ‘P’ so it 

cannot be a capital city.

Comparable example: 
a method for testing 
potentially fallacious 
arguments, and 
illustrating their 
flaws, by applying 
exactly the same 
reasoning in a 
different context
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The first premise is false and the conclusion is also false, but the form of the argument itself 
is perfectly valid: its conclusion does indeed follow logically from its premise. If we correct 
the factual error in the first premise, the reasonableness of this link between premise and  
conclusion is obvious:

There are no capital cities in the world that begin with the letter ‘X’. Xian begins with a letter ‘X’ so it 

cannot be a capital city.

An argument that has true premises can, however, be fallacious. For example:

There are no capital cities in the world that begin with the letter ‘X’. My friend lives in a city that is not the 

capital of China. That city must begin with the letter ‘X’.

This is a fallacious argument, despite the truth of its premises. The conclusion does not follow from 
the premises, as we can see if we pick apart its supposed ‘logic’:

There are no capital cities in the world that begin with the letter ‘X’. My friend lives in a city that is not 

the capital of China. If no capital cities begin with ‘X’, then every non-capital city in the world must 

begin with ‘X’. My friend’s city must begin with the letter ‘X’.

Clearly, this is nonsense (even if it makes your brain hurt slightly to check this). The fact that no 
capital cities begin with ‘X’ tells us only that non-capital cities can begin with any letter other than 
an ‘X’. Finally, a fallacious argument can have both true premises and a true conclusion, because 
it’s only the faulty connection between premises and conclusion that matters. For example:

There used to be a capital city that began with the letter ‘X’. Xian begins with a letter ‘X’. So Xian must 

once have been a capital city.

In this example, every fact is true if taken individually. There did used to be a capital city in 
the world that began with the letter ‘X’, Xian does begin with this letter and it did use to be the 
capital of China. What is fallacious is the use of the word ‘so’ to suggest that this conclusion can 
reasonably be inferred from the first two premises. The information happens to be true, but the 
suggestion that one thing can be inferred from another is itself untrue, as a comparable example 
makes clear:

I used to have a friend whose name began with the letter ‘B’. Barack Obama’s name begins with a letter 

‘B’. So Barack Obama must once have been my friend.

As we’ve already noted, if you’re trying to work out whether an argument is fallacious or not, testing 
it by coming up with a comparable example can be very useful. In summary:

•• An argument is not necessarily fallacious when it’s based on a false premise or when it has a 
false conclusion.

•• A fallacious argument can still have true premises.
•• A fallacious argument can still have a true conclusion.
•• The claim that there is a reasonable link between premise and conclusion is, however, always 

false in the case of a fallacious argument.

SMART STUDY: Two broad types of fallacies

Broadly speaking, fallacies fall into two categories, and knowing the difference between them is 
important if you want to correctly identify what is going wrong.

If you need to consider both the content of an argument and its relationship with external infor-
mation, this is an informal fallacy. You’ll need to demonstrate that its fault lies in some kind of 
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factual inaccuracy, incompleteness or misjudgement. For example, ‘Alice says that my band is 
world class – and she should know!’ may or may not be a forceful argument, depending on just 
how expert a judge of bands Alice actually is.

If the error is purely related to the structure of an argument, you are dealing with a formal fallacy; 
and you can demonstrate the falsity of the reasoning using logic alone, without reference to external 
facts. For example, the structure of the following argument is invalid, so you can say it is fallacious 
without knowing anything about its content: ‘All world-class brands have fans. My band has fans, 
making it a world-class brand!’

The following list of fallacies spans several sub-categories, but all of them are at root either formal 
or informal fallacies.

Informal fallacies of relevance (red herrings)

Giving fallacies a name is a useful aid to memory and recognition, but what matters most 
is learning how to skewer the abuses of reasoning with confidence. Elements of the catego-
rization I’ve used here go all the way back to the ancient Greek philosopher Aristotle. This 
should, however, be treated as a broad thematic guide rather than something prescriptive or 
comprehensive.30

A fallacy of relevance describes an argument that relies on premises that are either not relevant 
at all to its conclusion, or not sufficiently relevant to strongly support it. All fallacies of this type are 
red herrings, a term that originally described a strong-smelling fish used to lead hunting dogs away 
from a scent – and this now provides a neat metaphor for any intentional distraction away from 
what is actually at stake.

Appeals to…

One of the commonest fallacies of relevance overlaps with the rhetorical phenomena we consid-
ered in the previous chapter, and consists of an ‘appeal to’ emotive external factors. Here are a few 
examples. In each case, try to identify the nature of the appeal:

1	 This is unquestionably the best small car avail-
able on the market: the president of Italy drives 
one!

2	 She is the author of the biggest-selling poetry 
book of all time. Of course, she is the world’s 
greatest living poet.

3	 His research trial methodology was sloppy and 
its results dubious, but he has been having a 
rough time recently, so we should give him the 
benefit of the doubt. 

4	 At this difficult time, progressing with my plan is 
vital for our success. If you are not with me, we 
may need to have a frank discussion about your 
future at the company. 

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

.........................................................................

.........................................................................

..........................................................................

.........................................................................

.........................................................................

.........................................................................

Fallacy of relevance: 
an argument relying 
on premises that are 
insufficiently relevant 
to its conclusion for 
us to accept this 
conclusion
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How did you do? These cases represent, respectively:

1	 Appeal to irrelevant authority: invoking an authority that isn’t actually able or qualified to prove 
your point (the president of Italy’s choice of car doesn’t provide a definitive answer to the ques-
tion of which is the best small car).

2	 Appeal to popularity: asserting that whatever is popular must be true or good (there is no sim-
ple or direct relationship between book sales and quality, as every author is painfully aware).

3	 Appeal to sympathy: invoking sympathy as a sufficient reason for agreeing with something 
(although we may feel sorry for someone who has had a rough time, this should have no bear-
ing on our assessment of the quality and accuracy of their work).

4	 Appeal to force: using the threat of violence to compel agreement (the moment we force some-
one to agree with us through threats, we are abandoning the principle of reasoned debate, 
together with its interest in pursuing truth).

In each case, an appeal is being made to something that is far less forceful (and more open to 
debate) than it is claimed to be. Emotive appeals are not necessarily without merit, but they often 
involve an element of wishful thinking, where a strong personal preference is misinterpreted as 
translating into a strong general reason that others ought to accept. There are many other types of 
appeal, including:

5	 Appeal to nature: confusing what you believe is ‘natural’ with a fundamental truth that everyone 
ought to accept. Nobody should wash their hair: hygiene is unnatural!

6	 Appeal to tradition: confusing something that people have done for a long time with something 
that must, therefore, be right. There’s nothing wrong with performing surgery without anaes-
thetic: people did it for hundreds of years!

7	 Appeal to incredulity: confusing the fact that you find something unbelievable with the likeli-
hood that it is not true or possible. Performing surgery through a tiny gap, like a keyhole, is 
simply a ridiculous idea – it can’t be done!

One special case of the ‘appeal to’ style of fallacy is an appeal to ignorance, which turns a lack of 
information into a potentially persuasive weapon. See if you can spot what is wrong with the follow-
ing lines of argument:

......................................................................

.....................................................................

.....................................................................

There must be a God! Scientists have spent centuries 

trying to definitively prove that there isn’t, and they have 

failed again and again.

........................................................................

.......................................................................

........................................................................

There is no such thing as evolution. Scientists have 

spent centuries trying to prove its truth beyond all 

doubt, and they have failed again and again.

Both of these approaches may be rhetorically forceful, but they’re not successful as arguments. 
Here is what is going on in each case:

•• Argument from ignorance: true unless proven false. This is based on the claim that something 
must be considered true until it is proven to be false with absolute certainty. Any number of 
examples show that this is the wrong way of thinking about truth: Your mother’s skin must turn 
green when nobody is looking at her – nobody can show that this is untrue!

•• Argument from ignorance: false unless proven true. This is based on the related claim that some-
thing must be considered false until it has been proven true with absolute certainty. Again, it’s 
easy to show that this is a confused form of argument. There is still some doubt that charitable 
giving is of benefit to society, so you should accept that giving to charity does no good at all.

Argument by 
appeal: the fallacy 

of appealing to 
external factors 

such as authority or 
popularity to justify 

a conclusion, rather 
than using rigorous 

reasoning
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In each case, the problem comes from treating the absence of certainty as a kind of certainty in 
itself, as if there were no such thing as probability or degrees of reasonableness. As we’ve seen from 
examining inductive arguments and evidence, absolute certainty is itself an impossible standard – 
and thus a dangerous tool in the arsenal of those who wish to promote their own views at any cost.

Ad hominem

The second major fallacy of relevance is known as ad hominem. This literally means ‘to the person’ 
and consists of attacking an argument based on claims about the person making that argument, as 
opposed to its actual content. Try to identify the slightly different ways this is done in the following 
three examples:

1	 He claims that we need to raise taxes, but you 
can’t trust that coming from someone like him: 
he’s had three children by three different mothers.

2	 You can’t possibly accept her conclusion that 
vaccination is safe. Look at her job title: she’s in 
the pay of the pharmaceutical lobby!

3	 My doctor tells me to eat sensibly and exercise 
more. What does he know? He’s overweight and 
barely able to walk.

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

..........................................................................

.........................................................................

..........................................................................

Each of these represents a slightly different form of an ad hominem argument:

•• Abusive ad hominem: suggesting that you should reject a conclusion because the person 
presenting it has an undesirable quality. In the example above, it’s implied that having chil-
dren by different mothers makes someone untrustworthy and that what they say can thus 
automatically be ignored – something that’s clearly a very tenuous claim about two things 
with no logical relationship.

•• Circumstantial ad hominem: suggesting that the circumstances of the person making a claim 
mean we must automatically reject anything they say. It may well be the case that we should 
treat what someone working in a field says about that field with caution, but this is very different 
to saying that there are strong grounds for simply dismissing it as wrong.

•• Appeal to hypocrisy: suggesting that, if someone says one thing while doing something differ-
ent, whatever they say in this area must be wrong. In the example above, there is no reason 
why a doctor who happens to be overweight should be wrong about diet and exercise. People 
are extremely sensitive to hypocrisy and often judge it harshly, yet hypocrites can be entirely 
correct, irrespective of what they may or may not do themselves. 

As we’ll see in the discussions of cognitive bias later in the book, the strength of our preference 
for consistency in others and ourselves can lead us to neglect other important factors – such as 
whether what is being said is actually true or acceptable, as opposed to merely consistent with 
other factors. The fact that someone is known to be aggressive and opportunistic may make sud-
den aggressive behaviour unsurprising coming from them, but the fact that they’re not hypocritical 
doesn’t make their actions any more acceptable.

SMART STUDY: Don’t shoot the messenger

It may seem obvious that we should judge someone’s arguments by their content, and not by  
what we know about the person making the argument – but this is often easier said than done.  

Ad hominem: the 
fallacy of attacking 
the person making 

an argument rather 
than what they 

actually say
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For example, you might find it difficult to disagree with something written by a noted academic in 
your field, and be inclined simply to accept what they say without reading too closely. Or you might 
be more inclined to ignore what is said by someone with a very different perspective or background 
to your own.

Here’s an exercise for resisting this kind of focus. When responding to an argument – or looking 
back over your responses to others’ ideas – try removing any reference whatsoever to the originator 
of what you’re engaging with: no names, no dates, no personal details. Decontextualize it entirely 
and see what you are left with. Then reintroduce a context and weigh up the relevant evidence as 
thoroughly as you can, but do so only after you’ve tried to clearly see what kind of claim is being 
made independently of its origin.

Irrelevant conclusions

Perhaps the purest fallacy of relevance is that of the irrelevant conclusion (known in Latin as igno-
ratio elenchi). As the name suggests, this takes what appears to be a satisfactory piece of reasoning 
and then provides a conclusion that isn’t connected to what came before. Also known as ‘missing 
the point’, the persuasiveness of this fallacy rests on the irrelevant conclusion seeming to address 
the question, while actually relying on a different, unacknowledged line of reasoning. Here are a 
couple of examples:

The article suggested that travel can broaden your empathy, if you deal directly with people outside of 

the tourism industry and don’t bring too many preconceptions. But I’ve always thought it’s a better idea 

to get to know your own country intimately.

Are politicians becoming more partisan? Voting statistics show a clear trend over the last 50 years for 

an increasing percentage of votes to fall along party lines, with independent-mindedness in decline. We 

need to get big money out of politics.

Neither of these paragraphs is intellectually incoherent: you can work out what is being claimed 
and why. In the first example, the speaker seems to be making the point that it’s misguided to talk 
about foreign travel broadening empathy in the first place, because people ought to be getting to 
know their own country better. In the second example, there’s an implication that the presence of 
big money in politics has – somehow – caused politicians to become more partisan over time.

In each case, however, something that looks superficially like an argument is in fact a statement of 
opinion presented alongside a semblance of reasoning. The speaker is changing the subject midway 
between premise and conclusion, allowing them to imply a logical relationship where none exists.

Informal fallacies of ambiguity (linguistic fallacies)

Fallacies of ambiguity occur when the meanings of words or concepts are subtly twisted during 
the course of reasoning, or when uncertainty over meaning is exploited to assert an unjustified 
conclusion.

Equivocation and amphiboly

In its simplest form, we may equivocate during an argument by using the same word in two different 
senses, creating an illusion of reason where none exists:

You are the light of my life. But all lights must be switched off – and so, too, must you.

Irrelevant conclusion: 
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As well as being distinctly strange and sinister, this argument makes no sense. The sense in 
which you are the ‘light of my life’ is nothing like the kind of domestic ‘light’ that gets switched 
on and off.

A slightly different abuse of ambiguity occurs when the structure of a phrase or sentence is itself 
open to multiple interpretations. This is usually known as amphiboly after the Greek word for 
‘indeterminate’. Much of the time, amphiboly is simply the opportunity for a joke:

Towards the end of that day, I saw a wild deer in my car. I have no idea how he opened the door.

Sometimes, however (especially in the context of law and regulations), amphiboly can create sig-
nificant problems in agreeing on the meaning of important information:

The suspects were questioned individually by the police despite their objections.

In this case, it’s not possible to know who was doing the objecting – the suspects or the police – and 
thus any line of reasoning based on the above is open to dispute.

A particular case of shifting meanings that deserves its own label can be seen in the example below, 
which entails changing the sense of one of the key terms during the course of the argument. Try to 
identify what is going on:

A Scotsman never flees from a foe in battle. You say that Alan of the Riddell clan fled from his enemy 

just last week? Well, he is no true Scotsman!

This particular example is known as the ‘no true Scotsman’ fallacy, and it’s especially common in 
business and politics. When faced with a counter-example to a cherished claim, it entails someone 
insisting that their claim still applies and that this counter-example doesn’t ‘really’ disprove their 
cherished belief:

All successful companies are helmed by an effective CEO. You say that you work for a massive, profitable 

company that doesn’t have a CEO? Well, all truly successful companies have effective CEOs, so your 

company cannot be truly successful.

In this case, the speaker would rather invent the notion of a ‘truly’ successful company (as opposed 
to one that is merely successful) than alter their belief that an effective CEO is essential.

Composition and division

Finally, the fallacies of composition and division entail erroneously assuming that whatever is the 
property of part of something must also apply to the whole, or vice versa. Here are a couple of 
examples. 

A few pieces of information about my social media habits are of no significance. Thus, a few  

pieces of information about the social media habits of each of one billion people are also of no 

significance.

This book is amazing and insightful. Thus, every word in it must be amazing and insightful as well.

Note that, as is the case with many fallacies, the kind of reasoning above is not inherently or 
inevitably fallacious – it is simply flawed and simplistic, and only applicable in very particular cir-
cumstances (rather than as a general rule). Here are two further examples that illustrate just how 
foolish it can be to apply this kind of thinking, unthinkingly:
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These are beautiful pictures. If I pile them all up in a huge random heap, the heap will also be beautiful.

This data set is rich and packed with fascinating opportunities for insight. Every individual piece of 

information within it must also be rich and packed with opportunities.

Informal fallacies of presumption (material fallacies)

Material fallacies, also known as fallacies of presumption, operate through premises that presume 
too much: that either begin by assuming the truth of their conclusion or avoid the relevant area 
of reasoning entirely. Some are invariably fallacious, while others are simply poor reasoning tech-
niques that are best avoided, or at least treated with great caution.

Begging the question and circular reasoning

Begging the question is a phrase often used outside of critical thinking simply to mean ‘inviting a 
question about…’. Its original use, however, described an informal fallacy in which the conclusion 
of an argument is simply a rephrased repetition of one of its premises. For example:

Universal justice is a great and noble aspiration – and it is thus excellent to pursue the ideal of just 

treatment afforded to all.

Quitting your job is the appropriate thing to do, because it is the proper action in these circumstances.

These may sound good, but they don’t provide any actual reasoning. ‘Universal justice’ and ‘the 
ideal of just treatment afforded to all’ are essentially the same thing put slightly differently, so all 
that is really being said is ‘Justice is great, because justice is great’. Similarly, the second example 
simply repeats itself, without offering anything beyond repeated assertion.

Begging the question is a specific type of circular reasoning, meaning – as the name suggests –  
reasoning that loops back on itself in order to demonstrate its own forcefulness. Typically, a 
circular argument might say that ‘A is true because of B; and B is true because of A.’ Here’s a 
famous example:

I know that the Bible is the word of God, because we are told by God in the Bible that this is so.

This form of argument may seem deeply unscientific and unlikely to bother you in an academic 
context, yet it can feel surprisingly forceful when deployed at greater length:

Our research demonstrates that urban environments become more pleasant when there is less traffic, 

because a lower volume of cars and lorries is shown in our research to create an enhanced experience 

of cities.

Here, the conclusion (we’ve demonstrated that the environment is more pleasant when there is less 
traffic) is supported by the premise (our research shows that less traffic creates better cities) which 
in turn relies on the conclusion (that better cities have less traffic), and so on. We are trapped in a 
circle that verifies itself. The research in question may indeed demonstrate this conclusion, but all 
we are presented with in the sentence above is a repeated assertion.

Post hoc and fallacies of causation

The fallacy most commonly known by the first two words of its Latin name post hoc ergo propter 
hoc, does exactly what is spelled out in the translation – ‘after that, therefore because of that’. It 
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assumes that, if one thing happened after another, the first thing caused the second. As with many 
informal fallacies, this may or may not be true in a particular case, but it is not a reasonable general 
rule to rely on:

My uncle gave up smoking and drinking, and two days later he was dead. The shock must have killed him!

This is related to an error-prone way of thinking we explored in the first half of this book – that 
of forgetting that correlation is not causation. When two different phenomena closely follow one 
another, this does not mean that one causes the other. Similarly, it can be dangerously easy to 
confuse cause and effect unless you are able to rigorously test or investigate what is actually going 
on. Here are three examples respectively illustrating post hoc, confusing correlation with causation, 
and confusing cause and effect:

You came to visit and then my car broke down, so you must have broken my car.

I’ve noticed that the grass in my garden and your hair are growing at the same rate; I’m worried that, if 

we cut your hair, the grass will stop growing.

Our research suggests that buying newborn baby clothes is extremely likely to help people who want to 

have children, because most couples who buy newborn baby clothes go on to have a child within the 

next six months.

False dilemmas

A false dilemma describes the fallacy of reducing a complex situation to a black-and-white choice 
between two options. Here’s an example:

You either accept that this course of action is in the best interests of our country, or you give hope to our 

enemies. Surely you don’t wish to give hope to those who want to destroy us?

This sounds dramatic, but it’s unlikely to accurately represent the full spectrum of possibilities 
available. It is, however, a powerful persuasive tool – and one that is used extensively across politics 
and business.

All false dilemmas are errors of oversimplification, meaning that the task of opposing them can be 
difficult. People don’t always like being told that a simple, comfortable view of the world is wrong 
and that they face a much more complex choice than a direct either/or between two options.

SMART STUDY: Don’t fall for false dilemmas

Beware of constructing false dilemmas in your own work (and life), especially where they might 
make things easier for you. It can be tempting to frame a research question, experiment or essay 
in terms of two comprehensive options – ‘Are improvements in grades over time caused by smarter 
students or by better tuition?’ – but this kind of framing is often likely to result in an oversimplifi
cation of what is actually going on.

In this example, improvements in grades might be due to both factors, or neither. A better research 
question would ask, ‘What factors are associated with improvements in grades over time?’, and start 
to build up an understanding of events with as few distorting assumptions as possible involved.

Loaded and complex questions

The loaded question fallacy buries some information surreptitiously in the wording of an argument 
in order to force an unwarranted assumption on someone. Here’s an everyday example:

Tell me, have you stopped being rude to everyone you meet yet?
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This fallacy is also known as a complex question and it works by smuggling an unproven claim – in 
this case, that you are rude to everyone you meet – into a question about something else. This 
effectively forces you to accept the unproven claim if you accept the terms of the question. Here 
is a further example:

Do you propose to take responsibility for the monstrous atrocities that have been committed by your 

government?

Once again, this kind of trick is especially common in politics and law – fields in which fluency in 
fallacies is a professional requirement. Try to work out what is going on in the following fictional 
legal cross-examination:

Bad Tom:	� Let me ask you this: is it not true that you personally benefited to the tune of several 

thousand dollars thanks to your regular raids on the petty cash supply?

Good Tim:	 No, it is not true. I never benefited!

Bad Tom:	 And yet you admit that you were regularly raiding the petty cash…

Unless you take the time to carefully rebut both the overall question and the separate conclusion 
within it, the questioner is able to proceed as if you had admitted to their unproven assumption. The 
correct response to such a fallacy is thus to identify, and to reject, the unproven claim itself: ‘I never 
committed any kind of raid on the petty cash supply whatsoever, so this loaded line of questioning 
makes no sense.’

Faulty analogies and faulty generalizations

As the name suggests, a faulty analogy presumes a resemblance between one thing and another 
that does not in fact exist. Judging faulty analogies is not always easy, as all analogies are to a degree 
imperfect. The key question is whether there is a relevant similarity that illustrates an important 
point, or whether analogy is being used to suggest a similarity that doesn’t hold up to closer scrutiny.

Consider these two examples, which are typical of the way in which you might find yourself called 
upon to reflect on your studies and research. Which analogy is better, and why?

1	 Extrapolating from the results of psychological testing in con-
trolled conditions to real-life situations is difficult. Much like the 
difference between watching people play a driving video game 
versus driving around an actual city in their car, the complex 
interactions and unpredictability of real situations combined with 
higher stakes can create behaviours entirely unobserved in tests.

	 ..............................................................................................
..............................................................................................

2	 Extrapolating from the results of psychological testing in con-
trolled conditions to real-life situations is similar to the differ-
ence between studying at college versus working in a job. One 
is a predictable environment where you know what is expected 
of you, while the other is complex and unpredictable and 
stressful in new ways...............................................................

	 ..............................................................................................
..............................................................................................

Faulty analogy: 
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reasonable
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The first of these analogies seems reasonable, at least in a few key areas: it is drawing a distinction 
between a simplified simulation in which the stakes are low, and a complex reality in which things 
matter more.

The second analogy, by contrast, doesn’t stand up to scrutiny. It seems to imply that studying at 
college is predictable and regulated in the same way as sitting a controlled psychological test, in 
contrast to ‘working in a job’. But this analogy is both too vague and too weak to usefully illustrate 
an argument. Studying at college can be just as real and complex as working in a job, depending 
on the college and the job; the difference between them has nothing like the clear divide between 
a controlled test and everyday life.

Along similar lines, a faulty generalization draws a larger lesson, from particular events, which does 
not stand up to consideration. One example is the assumption that everyone has the same opinion 
as the people you know:

I don’t know anybody who likes the current government. They’re hated by the entire nation!

We tend to label an argument fallacious when it actively sets out to deceive, or when it fails in a 
way that is pernicious, rather than simply being wrong. But we should also be especially alert to 
the implications of all generalizations and analogies – and the points at which even the best and 
(especially) the most commonly used ones break down and deserve to be challenged.

The slippery slope

Slippery slope arguments are not inherently unreliable or necessarily intended to deceive. But they 
are a dangerous form of reasoning, in that they make it easy to dress up a claim that has little or 
no evidence in a persuasive way. They take their name from the image of an object teetering at the 
top of a slope, such that one small push will be all it takes to set it tumbling to the bottom. Here is 
one in action:

If you let your son get away with stealing that chocolate unpunished, he will go on to steal something 

bigger, then something bigger, then something bigger again: there will be no turning back once this 

chain of events is set in motion.

This is clearly an absurd argument, and its absurdity hinges on an implication that allowing your 
son to get away with stealing chocolate is a genuine point of no return. The legitimacy of a slippery 
slope argument thus depends on whether the subject really is something that will escalate uncon-
trollably once started. Compare this argument:

The precedent set in law by this judgement would be a slippery slope indeed, for if we permit one 

individual to successfully sue the manufacturer of their car for creating a car that it is possible to crash, 

there will be no turning back from thousands more lawsuits following.

This may be a reasonable argument. If it is indeed true that one judgement would set a precedent 
and trigger thousands more cases, we would do well to heed this warning. The burden of proof, 
however, should always fall on someone making such a dramatic claim. What they’re aiming to 
prove is what’s known as positive feedback – where a single event sets in motion an accelerating 
and inevitable chain of further events. Too often, what in fact is going on is that someone is using a 
slippery slope argument to give vent to their fears, and to express an objection to something minor 
as though it were major. 
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SMART STUDY: Six general guidelines for spotting informal fallacies

What should you be looking out for in general when trying to spot fallacies in others’ work, and to 
avoid them in your own? Here are six questions it’s worth asking before you accept anything as 
reasonable:

•• Is an emotional, traditional or personal position being presented as a general truth without 
acknowledgement?

•• Is someone judging a claim based on where it comes from, or who is making it, rather than 
its content?

•• Is someone only pretending to use reasoning, while actually asserting whatever they believe as 
part of their premises?

•• Is someone trying to distract or bamboozle you with what looks like reasoning, but which isn’t 
relevant to their conclusion?

•• If vivid analogies, metaphors or generalizations are being used, do they accurately describe 
the real world?

•• Is it too good to be true? Is someone claiming to have found a simple, final answer to a complex 
question? If so, they’re probably wrong.

Two formal fallacies: affirming the consequent and denying the antecedent

A formal fallacy is a failure of logic. Every formal fallacy is an invalid form of deduction: a pattern of 
illogical reasoning. As is the case with all deductive arguments, the fact that an argument has an 
invalid form tells us nothing about the truth of its premises or conclusion. We simply know that any 
invalid argument cannot guarantee the truth of its conclusion.

We identified two formal fallacies in Chapter 3: affirming the consequent and denying the anteced-
ent. Each of these effectively confuses one thing being true ‘if’ another is true with one thing being 
true ‘only if’ another is true. Here they are once again, in summary:

•• Affirming the consequent is based on the mistaken assumption that, if B will necessarily be true 
when A is true, then the presence of B is sufficient to prove that A is also the case: ‘If you love 
me, you’ll reply to my email. You replied to my email, so you must love me.’ It has the general 
form: ‘If A, then B. B. Therefore, A.’

•• Denying the antecedent is based on the mistaken assumption that, if B will necessarily be true 
when A is true, then observing that A is not the case must also mean that B is not the case: ‘If 
you order steak, you’ll enjoy your meal. You didn’t order steak. So you cannot enjoy your meal.’ 
It has the general form: ‘If A, then B. Not A. Therefore, not B.’

For some further logical context, you can also find these two informal fallacies in my list of valid and 
invalid types of argument at the very end of the book.

The undistributed middle: a formal fallacy

Further logical confusion lies at the heart of a formal fallacy known as the undistributed middle. See 
if you can identify the precise problem with this example:

All magicians have beards. My friend has a beard. So he must be a magician!
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Can you express exactly why the above argument is fallacious? It derives from the fact that saying 
‘all magicians have beards’ is not the same thing as saying that ‘only magicians have beards’. 
In the first case, we are describing a trait that magicians might share with many other people: a 
magician necessarily has a beard, but having a beard isn’t sufficient to guarantee someone is a 
magician. In the second case, we are describing a unique trait that is guaranteed only to apply 
to magicians. Here’s another, slightly more complex example:

All mammals have eyes. My pet fish Bob has eyes. So Bob must be a mammal.

It’s clear that this line of reasoning is nonsense, but it’s slightly more difficult to spell out exactly 
why. The problem is that the information we need to know in order to decide whether the 
conclusion is true or not is absent. Is having eyes sufficient to guarantee that something is a 
mammal – or is it only necessary? We haven’t been told. We know that mammals have eyes. 
We know that Bob the fish has eyes. But we do not know anything about the category ‘all those 
things that have eyes’.

It thus remains possible that both mammals and Bob the fish are two unrelated instances of things 
that happen to have eyes. Hence the name ‘undistributed middle’, because the distribution of the 
key category, ‘things that have eyes’, is not specified. In general, the fallacy of the undistributed 
middle takes this form:

All As are B. C is B. Thus, C is also A.

This can be tricky to grasp in the abstract, but it’s alarmingly common in certain types of every-
day thinking. For example, you may well have come across arguments along the following lines 
in the media:

All potential terrorists who pose a grave danger to the safety of this nation originally come from one of the 

countries on this list. You originally come from one of the countries on this list. Thus, you are a potential 

terrorist who poses a grave danger to the safety of this nation.

This is an invalid argument, based on the unwarranted additional assumption that ‘all people who 
come from the countries on this list are potential terrorists’ (another way of putting this would be 
that only potential terrorists come from these countries). An undistributed middle term – ‘all people 
who come from one of the countries on this list’ – is surreptitiously and fallaciously assumed to be 
identical with one subset of individuals.

Base rate neglect: another formal fallacy

Here’s an example of another formally fallacious way of thinking that is alarmingly common, not 
only in the media and politics, but also among those who ought to know better. This time, rather 
than entailing a confusion of necessary and sufficient conditions, it entails confusion around prob-
ability and statistics:

Most ideological extremists are angry. Few non-extremists are angry. This person is angry. So she is 

probably an ideological extremist.

The problem is that, without first investigating the relative numbers involved in each category, 
we cannot actually say anything meaningful about the probabilities involved. For example, if 
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99.99 per cent of the population are non-extremists, then this means that – even if every single 
extremist were angry – they would still almost certainly be outnumbered by non-extremists who 
just happen to be angry.

This is called the base rate neglect fallacy because it ignores the underlying proportions of what-
ever is being discussed. It’s perhaps most familiar in everyday life as a form of stereotyping 
against a minority group: ‘My house was robbed. It must have been someone from that small 
bunch of immigrants: most of them are criminals.’ Such thinking is often unlikely, statistically, to 
be true, because – no matter what the level of criminality among a small minority – there will be 
far more criminals in total who don’t belong to that small group.

We also see this effect in fields such as finance or business when people focus on making a 
big profit on costly but rarely purchased items, thus neglecting the more important question of 
total sales:

‘I make $200 per sale on fridges, and just $5 per sale on printer cartridges. I should focus on selling 

fridges, right?’

‘No, because you only sell two fridges a week, while you can sell a hundred cartridges every day.’

The simplest version of this fallacy takes the following general form:

Most As are C. Few Bs are C. X is C. Probably, X is also an A.

THINK ABOUT THIS: Why do you think it is so easy to neglect base rates when thinking about 
something involving large and small groups? How might you explain the problem to someone 
else in order to help them understand it? ..............................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

From base rate neglect to Bayes’s theorem

Most significantly for the purposes of study and research, a form of the base rate fallacy can occur 
whenever you need to analyse rare or unlikely events.

Consider the following paragraph, about taking a test for a rare (fictional) medical condition known 
(naturally) as fictionalitis. Given the following information, what is the chance that I am indeed 
suffering from this condition?

I am being tested for a rare medical condition, fictionalitis, known to affect one person per million. I have 

no symptoms, but have been reading about it online and want to reassure myself. The doctor tells me 

that, if I do indeed have fictionalitis, the test will always correctly identify it. If I don’t, the test is still 99.9 

per cent accurate. Great! I take the test, and five minutes later she tells me the result. It’s positive. The 

test has identified me as having fictionalitis. How unlucky can you get?

 UNLIKELY………………………………….………....................................………………………. VERY LIKELY  
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Intuition suggests that I should be very worried by this result. The most common reaction, even 
among some experts, is to say that there is a 99.9 per cent chance I am suffering from fictionalitis. 
This is wrong, because it neglects the extremely low base rate associated with the disease itself, 
and the effect of this base rate when combined with the accuracy of the test. In fact, there is 
around a 99.9 per cent chance that I do not have fictionalitis. How can this be?

To answer this, let’s look at what would happen if we tested one million people for fictionalitis. We 
know that just one person out of the million is actually likely to have this condition, and that the test 
will be positive for them. This particular test has no false negatives, meaning cases where someone 
who has fictionalitis gets a negative test result. This thus gives us one guaranteed positive result per 
million people. But this is only the start.

We also know that the remaining 999,999 people will not have the condition, and that the test is 
99.9 per cent accurate for them. This means that it will produce a negative result for 999 people 
out of every 1,000, but that it will also wrongly produce a positive result once per 1,000 people, 
known as a false positive. Testing 999,999 people will thus produce approximately 1,000 additional 
positive results, all of them false.

In total, this leaves us with 1 + 1,000 = 1,001 positive results per million people. We know that only 
one of these actually applies to someone suffering from fictionalitis, but we don’t know which one: if 
we did, we wouldn’t need to use a test in the first place. There is no way of distinguishing between 
our 1,000 false positives and one true positive result.

Overall, we must conclude that my positive result has a 1,000 out of 1,001 chance of being a false 
positive: almost exactly a 99.9 per cent chance that I do not have fictionalitis.

Does this still seem strange? The statistics involved are easier to grasp if we use something based 
on rates we already have some sense of on an intuitive level. Take this question:

I am an author. How likely is it that I have sold over ten million books?

Pretty obviously, it’s very unlikely that I have sold over ten million books. Even though only one out 
of every few thousand people is a professional author, only a very tiny proportion of these authors 
have sold ten million books (please note: in real life, I am not one of these people). You would never 
assume that just being an author means I must have sold millions upon millions of books. It’s far, 
far more likely that I am simply an author.

Yet this scenario is essentially the same as our medical one. Only a tiny proportion of ‘positive 
results’ – people who are authors – will actually enjoy the rare ‘condition’ of selling millions of books. 
The chance that I am both an author and have sold ten million books is much less likely than that 
I am simply an author. Once you find out I’m an author, by far the most likely scenario is that I’m in 
the ‘hasn’t-sold-ten-million’ category.

The most important method used to deal with problems like this is known as Bayes’s theorem 
after its inventor, the 18th-century philosopher and minister Thomas Bayes. Bayes was inter-
ested in what he called ‘a problem in the doctrine of chance’ – how exactly we should update our 
probabilistic beliefs in the light of new evidence.31

Bayes’s theorem begins with the observation that we always begin with a basic expectation – the 
base rate – of how likely something is. In the case of our medical example, our basic expectation is 
that a person selected at random from the population has a one-in-one-million chance of suffering 
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from fictionalitis. Given no further information, you would thus say that my chance of suffering from 
fictionalitis is one in a million: a probability of 0.000001.

Having established this base rate, we can now conduct an investigation in order to obtain new 
information. In this case, our investigation takes the form of a test. If we are lucky enough to have a 
test that is always accurate, then the information it provides – a positive or a negative result – allows 
us to update our belief to a certainty one way or the other. Mostly, however, what we need to do is 
work with different degrees of uncertainty.

In our initial scenario, a negative result does give us certainty. The test I have described never 
produces a negative result when someone in fact does suffer from fictionalitis (this isn’t true of 
many tests in the real world). But a positive result simply improves our level of confidence. To 
calculate this improvement precisely, we can take the information we have just learned – my 
positive result in this particular test – and use our knowledge of all the probabilities involved to 
update our expectations. Specifically, we take the following:

Chance that any one person has fictionalitis = 1
1,000,000

 or 0.000001

Chance that someone with fictionalitis has a positive test result = certainty = 1

Chance of getting a positive result for any reason = 1001
1,000,000

 = 0.001001

Bayes’s theorem has the following general form, where A is the first factor we are interested in 
(having fictionalitis) and B is the additional factor whose impact we wish to consider (having a 
positive test result):

Chance (A given B is true) = 
(Chance of A Chance of B given A is true) 

Chance of B
×

Putting our figures into this provides the updated chance that, given the positive result, I do indeed 
have fictionalitis:

(Chance any one person has fictionalitis Chance of someon× ee with fictionalitis getting a positive result) 
Chance of  getting a positive result for any reason

= 
(0.000001 1) 

0.001001
×

 = 0.00099900099 (approximately 1 in 1,000, as we saw)

These numbers look complicated because they have many decimal places. We can, however, use some 
much simpler numbers to work through a different example. See if you can fill in the blanks below:

There are 1,000 students studying on a Critical Thinking course, and I know that 50 of them have borrowed 

a copy of my textbook from the library. Unfortunately, I left some notes for a new book I’m writing about 

Really Critical Thinking inside one of these copies while working in the library. I have just bumped into one of 

the students from the course. If she has a textbook, what is the chance that her copy contains my notes?

Chance of (A) any one student having my notes =

Chance that (B) any one student on the course has a copy of my textbook =
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Chance that (B is true given A) the student with my notes has a textbook =

Chance of A given B = 
(Chance of B given A Chance of A) 

Chance of B
×

=

You should arrive at the figures that there is: a base rate chance of 0.001 of any student having my 
notes (1 out of 1,000); a 0.05 chance of any student having my textbook (50 out of 1,000); and that 
it is a certainty that the person with my notes has a textbook. We can thus say that, if the person 
I have bumped into has a textbook, there is a (0.001 × 1)/0.05 = 0.02 chance that this textbook 
contains my notes.

This is clear enough when you think about it another way. Because there is no chance that any 
of the 950 people without textbooks have my notes, the moment we receive the information that 
the person I’m talking to has a textbook, we can see that there is a 1-in-50 chance (0.02) that 
she has the notes.

Here is a slightly more complex example, this time adjusting the roles of the first factor we’re inter-
ested in (in this case, having a copy of my textbook) and the additional factor whose impact we wish 
to consider (having my notes):

There are 1,000 students studying on a Critical Thinking course, and I know that 50 of them have 

borrowed a copy of my textbook from the library. Unfortunately, I left nine sheets of notes for another 

book I’m writing about Extremely Critical Thinking inside nine copies from the library – and one last sheet 

of notes bundled up with one of the printouts I gave to every student without a textbook. I just bumped 

into one of the students from the course, and she says that she has one sheet of my notes to return to 

me! Given this, how likely is it that she also has a copy of my textbook?

Chance that (A) any student has a copy of my textbook =

Chance that (B) any student has a sheet of my notes =

Chance that (B is true given A) any student with a textbook has a sheet of notes =

Answer = 
(Chance of B given A Chance of A) 

Chance of B
×

 =

In this case, the chance that any student has a copy of the textbook remains 0.05 (50 out of 1,000). 
The chance that any student has a sheet of my notes is now 0.01 (10 out of 1,000 – because there 
are ten sheets of notes in total). The chance that any student with a textbook has a sheet of notes 
is 0.18 (9 out of 50, because there are nine sheets somewhere in the 50 books). And so the final 
probability that she has a copy of the textbook, given that we know she has a sheet of notes, is  
(0.05 × 0.18)/0.01 = 0.9 or 90 per cent.

This is a much higher figure than in the first example. Why? Because we are now updating our 
knowledge in the light of information that narrows things down considerably: knowing someone has 
a sheet of notes makes it very likely that they also have a textbook.

Once we have arrived at this figure, we can again see that it makes intuitive sense. There are ten 
sheets of notes, nine of which are in textbooks and one of which is not. Therefore, someone with 
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a sheet of notes will, nine times out of ten, turn out to have a textbook as well. Most real-life exam-
ples of Bayes’s theorem are not nearly so neat or intuitive, but they follow the same basic pattern. 
Trust the numbers, not your first impressions – and beware of the confusion associated with any 
extremely rare event or condition.

Summary

A fallacy is a recognisable general type of faulty reasoning. Effectively engaging with a fallacious 
argument means identifying its unwarranted hidden assumption. If necessary, a comparable 
example can help both to clarify whether an argument is fallacious and to illustrate persuasively 
why it is flawed.

Fallacious arguments cannot guarantee the truth of their conclusions, but they are not the same 
thing as arguments with false premises:

•• An argument is not necessarily fallacious when it is based on a false premise or when it has a 
false conclusion.

•• A fallacious argument can still have true premises.
•• A fallacious argument can still have a true conclusion.

There are two broad categories of fallacies:

•• Informal fallacies are faulty or flawed forms of reasoning that relate to the content of premises, 
and must be determined with reference to external information.

•• Formal fallacies are logically invalid forms of argument, and the fault in their reasoning can be 
determined purely by reference to logical structure.

Three general types of informal fallacy are:

•• Fallacies of relevance (red herrings): these rely on premises that are either irrelevant or not suf-
ficiently relevant to reasonably support a conclusion.

•• Fallacies of ambiguity (linguistic fallacies): these occur when the meanings of words or con-
cepts are twisted during the course of reasoning, or uncertainty and ambiguity are used to 
support an unjustified conclusion.

•• Material fallacies (fallacies of presumption): these have premises that assume too much and 
that represent some of the most common techniques of poor reasoning, even when they are 
not necessarily fallacious.

Four common formal fallacies are:

•• Affirming the consequent: this is based on the mistaken assumption that, if B will necessarily be 
true when A is true, then observing B is sufficient to prove that A is also the case: ‘If you love 
me, you’ll reply to my email. You replied to my email, so you must love me.’ It has the general 
form: ‘If A, then B. B. Therefore, A.’

•• Denying the antecedent: this is based on the mistaken assumption that, if B will necessarily be 
true when A is true, then observing that A is not the case must also mean that B is not the case: 
‘If you order steak, you’ll enjoy your meal. You didn’t order steak. So you cannot enjoy your 
meal.’ It has the general form: ‘If A, then B. Not A. Therefore, not B.’
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•• The undistributed middle: this is based on the unwarranted assumption that knowing X about 
members of a category is the same as knowing that X applies only to members of that cat-
egory. For example: ‘All magicians have beards. My friend has a beard. So he must be a 
magician!’ Even if it is true that ‘all magicians have beards’, this is not at all the same thing as 
saying that ‘only magicians have beards’. In general, the fallacy takes the form: ‘All As are B. 
C is B. Thus, C is also A.’

•• Base rate neglect: this is based on the logical-seeming claim that, if most As are C and 
few Bs are C, then any randomly picked C is more likely to be an A than a B. Why is this 
fallacious? Because until we know how big category A is, relative to category B, we cannot 
in fact say anything about how likely a randomly picked case is to belong to either group. 
For example: ‘Most diplomats are bilingual. Few ordinary Londoners are bilingual. If I meet 
someone bilingual in London, they’re likely to be a diplomat.’ This is a fallacious argument, 
because it neglects the fact that there are very few diplomats in London relative to the overall 
population.

Now watch the video ‘Understanding fallacies and their seductive abuse of reasoning’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking 
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Five things you’ll learn in this chapter

1	 Why we spend most of the time using short cuts in our thinking
2	 Four everyday short cuts used in thinking
3	 What we mean by a cognitive bias
4	 Common types of cognitive bias and how they affect our judgement
5	 Why people are bad judges of their own expertise

Human beings don’t deal in neutral information about the world. We exist inside our own percep-
tions, glimpsing our shared reality only through the lens of individual experience. We also cannot 
possibly take in all the information around us, understand everything, or spend our time consider-
ing all possibilities and perspectives. Mostly, we need to be able to act and interact with confidence, 
in a timely manner, deploying the slow and resource-intensive business of conscious attention only 
where it really adds value.

Our conscious awareness is thus highly selective, and geared towards behaviours that enabled 
small groups of humans to co-operate around common causes across hundreds of thousands of 
years of evolution. In outline:

•• We prefer speed and simplicity to slowness and complexity.
•• We are most influenced by the immediate and the local.
•• We tend to see things in terms of patterns and narratives.
•• These patterns and narratives reflect us and what we already know.
•• We extend these patterns into our accounts of the past and the future.
•• We are highly selective about how and what new information we notice.

Do you trust this person or not? Do you take a risk in this situation or play it safe? What do you enjoy, 
and why? Feelings flush our bodies and brains before we are consciously aware of what is going on, 
allowing us the possibility of decision and preference in the first place. To be without emotion would 
mean being paralysed by even the tiniest dilemma.

In psychological terms, emotional reactions often inform a kind of mental short cut or rule of 
thumb, allowing us to make quick, effective decisions without using up too much time or energy- 
intensive consideration. Short cuts like this are known as heuristics, and our thinking is packed 
with them – practical, approximate methods that don’t guarantee success, but that are essential 
in everyday situations.32

A key to understanding many mental short cuts and habits is their replacement of a complex 
question with something amenable to a quick, simple and instinctual solution. When such solu-
tions work well, which is most of the time, we don’t even notice what has happened. Sometimes, 
however, our mental short cuts will misfire in a particular situation: they will produce a cognitive 
bias, meaning a flawed judgement that does not represent a correct assessment. These biases are 
impossible to eliminate, but not to comprehend or to mitigate, if we are sufficiently meticulous and 
strategic in our approach.
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THINK ABOUT THIS: Before reading any further, pause and ask yourself: which biases in your 
own thinking, if any, are you most aware of? Which biases or distortions do you most com-
monly find yourself coming up against in others? Do you share these too? ..........................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Four types of heuristic

Below are explanations of four of the most significant heuristics explored so far by research-
ers. Other heuristics exist, but what matters most is familiarizing yourself with the underlying  
psychological mechanisms that these point towards – together with the fact that, most of  
the time, these mechanisms are remarkably effective and efficient in delivering appropriate 
judgements.

1 The affect heuristic

Here’s a simple choice. You are in hospital suffering from a rare disease that is fatal if left untreated, 
and have to choose between two experimental treatments. In trials involving 20,000 patients, which 
treatment would you prefer to take?

•• Treatment A, which resulted in the deaths of 4,900 people

•• Treatment B, which was 70 per cent effective at saving lives

What was your natural response upon being presented with this choice? If you were reading and 
thinking carefully, you probably realized that Treatment A is a better option than Treatment B. 
This is because, while Treatment B saves 70 per cent of lives, Treatment A saves fractionally over 
75 per cent of lives: 4,900 is fractionally less than 25 per cent of 20,000, and the rest of the 
patients must have been saved.

For a lot of people presented with similar options, however, the vivid and concrete information that 
4,900 people died while taking Treatment A outweighs a purely mathematical assessment of the 
percentages. This is known as the affect heuristic and describes the fact that people tend to rely 
on the emotional intensity of their responses to different options as a guideline to deciding between 
them – even when this emotional response is potentially misleading.

As researchers such as the psychologist Paul Slovic33 have explored, there are broader implica-
tions for the fact that people tend to let their likes and dislikes dictate the conclusions they form. 
If, for example, you identify yourself as a conservative thinker, then you are more likely to judge 
conservative arguments positively and opposing arguments negatively. Conversely, if you have a 
strong positive identification with liberal politics, then you will tend to let this preference dictate 
your beliefs – and treat liberal ideas as convincing and positive, and opposing ideas as uncon-
vincing and negative.

Affect heuristic: a 
tendency to use 

the strength of 
positive or negative 
emotional reactions 

as a decision-making 
short cut
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Does this sound too extreme or simplistic to be true? Think of it as a tendency to see the world as 
tidier than it actually is. If you perceive something to be good, it is natural to underplay its costs and 
disadvantages. If you perceive something to be dangerous or negative, it is natural to underplay 
its benefits and advantages. And if you are struggling to choose between alternatives, emotional 
impact tends to substitute for other factors.

Imagine that you have decided to donate $10 each month to a marine conservation charity and 
are choosing between two different organizations in an effort to donate to as worthwhile a cause as 
possible. Which of these approaches would you pick?

•• Hi! Could you give $10 each month to charity in order to help 
raise awareness of environmental degradation in the Pacific 
Ocean?

•• Hi! Could you give $10 each month to protect a family of dolphins 
at risk from environmental degradation in the Pacific Ocean?

While the question of how your money might most effectively be spent is a tricky one, I suspect 
that the second approach is more enticing on a purely emotional level. This may seem both 
obvious and manipulative: sponsoring dolphins is designed to be more appealing than rais-
ing general awareness. Yet this emotional appeal is difficult to keep distinct from the overall 
decision-making process. A potentially difficult question that is complex to resolve (what’s the 
best way to spend my monthly charitable donation?) is replaced by a simpler question that is 
quick and easy (what do I prefer: raising awareness or protecting dolphins?).

2 The availability heuristic

Consider the following: 

•• Do you think that more English words begin with the letter K 
than have the letter K as their third letter?

•• Or do you think that more English words have the letter K as 
their third letter than begin with the letter K?

Have a think about it – what’s your answer? If this is the first time you have encountered this question, 
you are likely to guess that more words begin with K. This is wrong. There are in fact approximately three 
times more words in English with K as their third letter than those with K as their first letter. But it is much 
more difficult to think up words based on their third letter than it is to think up words beginning with that 
same letter – and this relative difficulty is used to provide a quick answer to the question.34

This is known as the availability heuristic and describes the tendency to assume that something 
is likely or significant in direct proportion to how easily it comes to mind. Perhaps most famously, 
people tend to over-estimate the likelihood of death or injury from causes such as terrorism because 
these generate very high levels of media attention and awareness – and to under-estimate the 
likelihood of death or injury from less striking causes, such as heart disease or traffic accidents 
(Americans are about 35,000 times more likely to die from heart disease than terrorism).35

In other words, one extremely vivid story that attracts large amounts of publicity can have more 
impact on people’s perceptions than any information about likelihood or significance. If a celebrity 
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dies of a rare form of cancer, many people will subsequently tend to think of that disease ahead of 
other, much more common cancers.

In general, the ease or difficulty with which particular information comes to mind is taken as a direct 
indication of its likeliness. This is one of the reasons that frequently repeating something makes 
people more likely to treat it as true (the neologism ‘truthiness’ captures this vague sense of familiar 
rightness even in the absence of evidence). Consider the following two questions and try to answer 
them honestly as they apply to you by over-writing the truest option:

1	 On average, do I spend more time, less time or about the same amount of time as an average 
person reading books and articles?

2	 On average, do I spend more time, less time or about the same amount of time as an average 
person using my mobile phone?

How did you answer? Did you rate yourself above average in either or both habits? In general, 
people tend to over-estimate the time and effort they put into activities compared to other peo-
ple because they are more aware of their own actions than others’. Our own habits loom large 
because they are more easily available to us. What we don’t know, meanwhile, we automatically 
discount.

In one experiment on married couples, each partner was separately asked to estimate their own 
contribution to shared domestic tasks as a percentage: tidying, shopping, washing and so on. 
The total of both partners’ estimates was greater than 100 per cent in most cases. Each partner 
systematically over-estimated their contribution because their own actions came much more easily 
and vividly to mind.36

Once again, the availability heuristic involves swapping a tricky factual question (‘in what pre-
cise proportion do you and your partner divide various domestic tasks?’) for a far easier question 
about ease and emotion (‘how easily can you bring to mind your own domestic contribution 
versus your partner’s?’).

Plenty of interesting phenomena exist as a result of the availability heuristic, but one that’s worth 
noting in particular is recency bias, meaning a tendency to over-estimate the significance of recent 
events simply because they come more easily to mind. Here’s a question to think about: 

Who might you name as five of the greatest musicians of all time?

•	 .................................................................................................................................................
•	 .................................................................................................................................................
•	 .................................................................................................................................................
•	 .................................................................................................................................................
•	 .................................................................................................................................................

Have you thought of a few names of great musicians? How many were born in the last 50 years? 
How many were born in the last century, or two centuries? If you had to make a list of 20 or 50 
musicians, how many would you even be able to name from more than a few hundred years ago?

Recency bias inherently applies when we think about questions like this, because we tend to know 
much less about the distant past compared to more recent history. Questions about musicians 
are subjective and usually asked for entertainment purposes, but the same doesn’t apply to fields 
such as politics, technology, economics and history. If we wish to understand our world as fully as 
possible, taking the long view is a vital counterpoint to the disproportionate attention we tend to pay 
recent events simply because they are fresh in our experience.

Recency bias: 
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3 The anchoring heuristic

Read the following carefully, filling in the blank space at the end of the paragraph with any number 
you see fit:

I used to enjoy shopping at the Tasty Wine Shop at number 997 High 

Street, next to the Meaty Butchers at 999 and the Green Green Grocers 

of Home at 995. I liked to buy a case of tasty wine every now and then, 

as recommended by the owner. Tragically, he died suddenly last year at 

the age of 

After that, I enjoyed shopping at the Select Wine Shop at number 12 

High Avenue, next to the Veggie Emporium at 10 and the Hair Today 

Gone Tomorrow Salon at 14. I liked to buy a case of select wine every 

now and then, as recommended by the owner. Tragically, he also died 

suddenly just last week at the age of 

This may seem a strange exercise, but give it a go. There’s no right or wrong answer – simply select 
any figure you like for the age in each of the paragraphs. Done? Good. Which number is bigger and 
which is smaller? If you came up with a larger age for the first paragraph than the second, you may 
have been experiencing a version of the anchoring effect.

Anchoring occurs when something acts as an ‘anchor’ for your judgement, influencing it in 
a particular direction without you consciously noticing what is going on. The two paragraphs 
in my example are almost identical, except that the street addresses in the first paragraph – 
997, 999 and 995 – are considerably higher numbers than the street addresses in the second 
paragraph – 12, 10 and 14. Self-evidently, street addresses have no direct relationship with 
the age at which someone suddenly dies, even if that person is fictional. Yet research suggests 
that even completely unrelated ‘anchors’ can influence our judgement, and do so without us 
consciously noticing.37

Why is this? The first thing to note is that no judgement occurs in a vacuum. Across a host of fields, 
we assess things by a process of comparison rather than in absolute terms. The Earth is big com-
pared to the scale of the human body, but small compared to the Milky Way galaxy. If I asked you 
to add to a list I was making of really big things, and I began by saying ‘the planet Jupiter, the Sun, 
the age of the universe’, you would almost certainly make a different contribution than if I said ‘the 
Empire State Building, the Great Wall of China, the Great Pyramid of Giza’.

This is an appropriate reading of context and is essential to our everyday functioning, but it’s not 
a mechanism we can simply switch off, even when it may be unhelpful. Our judgement always 
tends to be particularly influenced by the first information we receive. As most people who work in 
sales know, it can help to begin a negotiation by asking for an unrealistically high price in order to 
make a higher number seem more reasonable, or to initially show someone something that’s much 
too expensive for them, simply to make everything that comes after feel cheap. Restaurants and 
supermarkets play a similar trick: the prominence of very expensive items makes merely pricey 
items seem affordable.

We see a version of this in what’s known as the focusing effect. This describes a tendency to focus 
too much attention on one immediately obvious feature of something, leading to an unbalanced 
assessment. Imagine you are talking to a friend about their desire to move house and they tell you 
the following. Do you trust their judgement?
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I’m fed up with living in cold, damp England. You barely see the sun at all for three months of the year. I’m 

going to head to California and try to find a job. Sunshine, sea, beautiful people, movies. It’ll be a better 

life for me out there, I know it! No more trudging around in the gloom wearing a jacket and two jumpers.

Obviously, you will need to know much more before offering your friend any worthwhile advice. But 
on the basis of the paragraph above, you might suspect that they are focusing too much on one of 
the most immediately obvious features of life in California – the weather – and thus failing to give 
other factors due consideration.38

In this, the familiar pattern we see in other heuristics is repeated. A tricky question involving com-
plex information (‘should I move to California?’) is swapped for an easier question about ease and 
emotion (‘how does the first thing that comes to mind when I think about California make me feel?’). 
And even if the person who has performed the swap notices what is going on, they may not be able 
to escape its disproportionate influence.

4 The representativeness heuristic

Here is one of the most infamous psychological case studies of recent decades, involving a fictional 
bank employee called Linda.39 Read it and then select one of the two options in the final sentence:

Linda is 31 years old, single, outspoken and very bright. She majored in philosophy. As a 
student, she was deeply concerned with issues of discrimination and social justice, and also 
participated in anti-nuclear demonstrations. Which is more probable? 

•   Linda is a bank teller

•   Linda is a bank teller and is active in the feminist movement?

Which option did you go for? As you may remember from the first half of the book, it is a logical 
certainty that Linda is more likely to be a bank teller than she is to be a bank teller who is active in 
the feminist movement. This is because the second possibility is entirely contained within the first. 
Every bank teller who is active in the feminist movement must be a bank teller, but there are also 
plenty of other female bank tellers who are not active in the feminist movement.

If you went for the second option, or found yourself drawn to it, you were experiencing what is known 
as the representativeness heuristic – an elaborate way of saying that people are often more influenced 
by how convincing a representation of something is offered, than by how strictly likely it is. The pos-
sibility that Linda is a feminist bank teller feels more plausible than the possibility that she is simply 
a bank teller, and this plausibility creates a preference that can outweigh mathematical probability.

There’s plenty of debate around whether the Linda problem illustrates an irrational blindness to probabil-
ity, whether it is in fact natural to interpret ‘most probable’ as synonymous with ‘plausible’ in the context 
of the question, or whether some other perfectly reasonable process of inference creates the effect.40 
What we can say with some confidence is that our preference for coherent, consistent narratives can 
lead us to have false confidence in the accuracy of certain judgements. Here’s another example:

I’m a young Englishman with a healthy tan who likes to spend time outdoors, stay physically 
fit and drink strong tea with two sugars. Is it more likely that I work in: 

•   Agriculture, forestry and fishing sector

•   Mining, energy and water supply

•   Health and social work?
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What do you think? A wise answer based on my description might begin with a question: ‘well, how 
many people in England work in each of those sectors?’ A less wise answer might go, ‘it sounds like 
you work in a physically demanding outdoor job like agriculture, or utilities’.

As it happens, more than four times as many people in the UK are employed in health and social 
work than are employed in all of the other categories listed in my example combined.41 In the 
absence of other relevant information, this suggests that I am most likely to be involved in health 
and social work. The representativeness heuristic, however, describes our tendency to assess such 
a scenario not by seeking out meaningful data, but by seeing how closely someone conforms to a 
stereotype. The better a description fits with our expectations of what a representative individual is 
most likely to look like, the more likely we are to match them together.

Once again, a kind of substitution is in action. We are swapping an effortful investigative ques-
tion (‘how many people are employed in each of these sectors?’) for an easier question about 
emotion and expectation (‘what stereotype does a person like this seem most closely to cor-
respond to?’). Stereotyping is almost universal in our dealings with people we do not know 
personally, and even with many people that we do know. It’s also just the tip of the iceberg 
where social biases are concerned: biases that specifically affect our judgements about other 
humans, and that can combine with structural social inequalities to create some of our world’s 
most urgent injustices.42

SMART STUDY: A summary of four key heuristics

We have looked at four heuristics, each embodying a different cognitive shorthand:

1	 The affect heuristic – the strong influence of emotional intensity as a guide to judgement, even 
when this may be misleading (‘the beautiful celebrity in that advert looks so happy: the product 
must be special!’).

2	 The availability heuristic – the strong influence of how easily something comes to mind as a 
guide to judgement, even when misleading (‘I heard about that beautiful celebrity who was 
lactose intolerant: I must be too!’).

3	 The anchoring heuristic – the strong influence of the first information we encounter on our sub-
sequent judgement, even when misleading (‘my new car costs $45,000, which makes $1,000 
extra for red seats a real bargain’).

4	 The representativeness heuristic – the strong influence of how closely something conforms to 
our expectations (‘this wine costs a lot, comes in a posh bottle and is being served to me by a 
French person in a white jacket: it must be something special!’).

Remember, heuristics are both natural and essential. It’s only when they misfire and result in a 
misleading judgement that they constitute a cognitive bias. This is most likely to happen when 
you are rushed, inexperienced, bombarded with information, being deliberately manipulated 
(hence the advertising, media, sales and marketing examples above) – or when you allow preju-
dice and generalizations to define your attitude towards other people and cultures.

When to trust heuristics and when to distrust them

Heuristics allow quick decision-making and judgement, via the simplification of a complex question 
into something more intuitive. On the whole, they work extremely well, are essential to our lives – we 
couldn’t function without them.

When are heuristics and intuitions at their most reliable? They are most effective in situations 
resembling the conditions in which humans have evolved over hundreds of thousands of years 
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to handle, or when we as individuals have developed meaningful skills for managing over the 
course of our lives:

1	 We are interacting with people whom we know on a local, human scale.
2	 We are dealing with clear choices about which we have reliable information.
3	 We’re making decisions about a field in which we possess relevant expertise, developed on the 

basis of the repeated and meaningful exercise of skill.

By contrast, heuristics and intuitions are considerably less reliable when we encounter the kind of 
complex situations that have only existed very recently in our evolutionary history, or that we have 
had no opportunity to practise and develop meaningful skills for handling:

•• We are dealing with largely unknown people at a distance.
•• Either we are required to decide on the basis of inadequate information or we are faced with an 

overwhelming number of options and inputs.
•• We’re making decisions about a field in which we possess no relevant expertise, having had no 

opportunities to practise while receiving meaningful feedback.

Consider the following situations: should we trust intuitions based on mental heuristics in any of 
these cases? If so, why?

1	 You met online. You’ve never actually met in real 
life, but what he says when you exchange mes-
sages makes you feel you know him completely 
and he looks so kind in his photos. Now he has 
suddenly told you he needs money, fast. Your gut 
tells you that you can trust this kind, loving man. 
Should you go with that feeling?

2	 The stock market is surging. You’ve worked as 
a trader for five years and your gut is telling you 
that it’s going to keep on rising. Should you trust 
this feeling?

3	 You’re playing in a golf tournament. You’ve been 
a pro golfer for two years and spent the decade 
before that practising every hour of every day to 
get your game to where it is today. Something is 
niggling in the muscles of your back. You don’t 
know what it is; nothing seems to be wrong with 
your play – yet – but your gut tells you that you’re 
at risk of injury. Should you trust it and stop play?
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In the first example, it’s pretty obvious that you shouldn’t trust your gut feelings. An attractive image 
and kind words may make you feel that you know someone, but online encounters are very differ-
ent from real life. Our warm feelings towards the way someone looks and sounds can overcome 
rational doubts, but they shouldn’t.

In the second case, it’s less obvious what to do. If someone has worked as a trader for five years, 
they are nominally an ‘expert’. Yet the sheer complexity and unpredictability of stock markets means 
that almost all of this expertise is meaningless when it comes to knowing what will happen next. All 
the evidence suggests that we are no good at predicting systems of this scale, complexity and unpre-
dictability, and that any ‘gut’ sensation of confidence we may have is largely an illusion, best ignored.
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In the final example, golf – like most sports – is a field in which meaningful individual expertise is 
very real indeed. Real skill exists, situations can revealingly be comprehended and compared on a 
human scale, and ability rather than blind chance dominates outcomes. Over a decade of practice 
is thus likely to yield profound intuitive knowledge of both the sport and your own body, making this 
kind of intuition best respected.

SMART STUDY: Why should you care about heuristics?

There are two main ways in which becoming more aware of how heuristics work can be useful in 
your life and work.

First, becoming more aware of the short cuts your everyday thinking relies on will give you more 
insight into your preferences, and more appreciation of the degree to which these do not need 
defending or justifying in strictly rational terms.

Second, this awareness will also help you be alert to – and put strategies in place to resist – both 
deliberate and accidental causes of cognitive bias.

As we noted at the very beginning of this book, this resistance often begins with slowing down: 
taking a moment to think twice about what is going on and bringing into critical focus the kind of 
mental short cuts both you and others may be using without even noticing.

Biases based on how things are presented

This is the first of three sections dealing with different types of cognitive bias: biases specifically 
born from predictable distortions introduced by the short cuts we use when making judgements. 
To begin with, here’s a question for you to answer quickly. Which of these two products would you 
prefer to buy if you glanced at them in a supermarket?

•• Beef mince: organic and delicious, 90 per cent fat-free!

•• Beef mince: delicious, organic, with 10 per cent fat.

You probably noticed that this is simply the same thing described in two different ways: beef mince 
that is 90 per cent lean meat and 10 per cent fat. You probably also noticed, however, that the 
formulation ‘90 per cent fat-free’ is more enticing than ‘10 per cent fat’. This is known as a framing 
effect. Like two different frames that make the same picture appear different, the fat content of the 
beef has a different emotional impact depending on how it’s described – and, as we’ve seen, people 
make most of their judgements on the basis of emotional impact rather than statistical analysis.

Framing effects are especially important because no information can ever be presented without some 
kind of framing – and yet, in most instances, you only get to see one framing device, and thus don’t 
appreciate that there may be many different ways of thinking about the same thing. Here are some 
examples of how we might re-frame information, given a moment to pause and select a different 
emphasis. What might be the intentions behind the framing and re-framing in each of these cases?
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Crime is at its lowest for four decades, with just 370 violent 

crimes per 100,000 people this year / Although crime is at 
its lowest for four decades, there are still 370 violent crimes 
each year for every 100,000 people.

In the educational case study we investigated, the level of 

absence among year 5 students was 10 per cent / In our 
educational case study, year 5 students had a 90 per cent 
attendance record. 
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One in every ten politicians reported receiving hate mail 

at their office / Ninety per cent of politicians had never 
received hate mail at their offices. 

There are still 10 miles left to run in the marathon; I’ll never 

make it / I’ve run 16 miles of this marathon and am still 
going; I’ll make it! 

You might think that these alternatives are pretty obvious. But, when presented with information 
framed in a particular way, most people simply accept it, not noticing that every presentation comes 
complete with assumptions they might wish to dispute. What about these two opportunities. Which 
does your instinct favour?

•• Fancy a gamble? You’ve got a 10 per cent chance of winning 
$95 and a 90 per cent chance of losing $5.

•• Buy a lottery ticket for $5? There’s a 10 per cent chance of 
winning $100!43

Which option did you go for this time? If you prefer the second, read them both carefully one 
more time. These options are also identical, at least in mathematical terms. Each one gives you 
a 10 per cent chance of finishing $95 richer than when you started, and a 90 per cent chance 
of finishing $5 worse off. If you don’t believe me, read them again. The outcomes really are 
identical.

For many people, however, the second option is much more appealing. Why? The first option 
presents you with a 90 per cent chance of ‘losing’ $5. The second option asks you to ‘buy’ 
a lottery ticket for $5, complete with a 90 per cent chance of winning nothing. Both of these 
describe the same process, but it comes framed in two very different ways: in one, you see 
yourself as risking a loss with only a slim chance of gain; in the other, you are purchasing the 
chance of a gain.

The psychological force of this form of framing is known as loss aversion and it is one of the funda-
mental insights to come from prospect theory: an observation-based theory of how people deal with 
different prospects in terms of perceived risk, gain and loss.

Developed by Daniel Kahneman and Amos Tversky in the late 1970s, prospect theory has 
proved extremely significant in the short history of behavioural economics – and earned its 
developers a Nobel Prize – as it contradicts the standard economic notion that people will 
assess risk based on final outcomes. In contrast to this, it suggests that people assess risk based 
on the psychological impact of the perceived losses and gains involved, and that this dominates 
their decision-making.44

Perhaps prospect theory’s most significant insight is that people are more sensitive to losses than 
they are to gains – a sensible enough strategy in evolutionary terms – and that a strong aversion to 
perceived loss can disproportionately influence decision-making. Consider the following example: 
which of these options do you prefer?

•• Pay an insurance premium of $20 to guard against a 1 per 
cent chance that you will lose or damage your $1,000 pair of 
designer sunglasses.

•• Don’t pay for any insurance and accept the 1 per cent risk 
of losing your $1,000 glasses and not being able to afford to 
replace them.

Loss aversion: 
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that losses are 
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Assuming you can afford it, I suspect you would be tempted to pay $20 in order to eliminate the 
anxiety of losing such a valuable pair of sunglasses. Is this reasonable? It’s difficult to say, in the 
sense that it makes perfect psychological sense to pay a small fee in order to eliminate the anxiety 
associated with a large potential loss.

Once we consider the fact that you face many similar decisions during the course of your life, how-
ever, it becomes more difficult to justify this preference:

Assuming that you make many decisions of this type, being prepared to pay $20 to guard against a 1 per 

cent risk is equivalent to paying out 20 x 100 = $2,000 for every $1,000 of loss that you can, on average, 

expect to incur over time.

How do you feel about buying the insurance now? It ultimately depends on how much value you 
place on peace of mind. What we can say, however, is that what seems entirely reasonable and 
unproblematic in a one-off case makes far less sense as a general strategy. This is the basis for 
much of the insurance industry’s profitability, because each payment is treated as a one-off oppor-
tunity to eliminate risk, rather than one instance of a lifelong series of decisions.

At the other end of the spectrum, we see a related effect connected to the slim chance of avoiding 
a near-certain loss. For example, would you accept the following offer?

While shopping, you managed to lose a bag containing $1,000 in cash that you had been saving up for 

a long-awaited forthcoming vacation. Oh no! If you’re willing to spend $75 on a taxi to help you retrace 

your steps as quickly as possible, however, there is a slight chance – about 4 per cent – that the bag is 

still sitting under a bench in a park on the other side of town.

Do you take the taxi? Once again, this feels like a one-off decision about peace of mind. Are 
you willing to pay $75 in order to have at least a chance of getting a large sum of money back? 
Perhaps. The appeal is easy to understand. A 4 in 100 chance that you will get $1,000 back 
may well feel worth $75 – especially as it will allow you to say to yourself afterwards, ‘well, I did 
everything I could’.

The moment we start to evaluate this as part of an ongoing strategy for decision-making, however, 
it once again becomes hard to justify. Paying $75 for a 4 per cent chance of recovering $1,000 is, 
in the long term, equivalent to paying out about $1,875 for every $1,000 you recover. This is not a 
good deal. Broadly speaking:

•• People often seem to over-value, from a purely mathematical standpoint, the opportunity to 
eliminate a small risk of loss (hence insurance).

•• People also seem to over-value, again from a purely mathematical standpoint, even the slim 
chance of avoiding a near-certain loss (hence desperate gambles).

Prospect theory continues to undergo debate and revision, not least around what actually causes 
the phenomena it is based on (and what role regret and anticipation have in our decisions). In 
outline, however, it represents a significant shift in modern Economics towards the observation 
of how real people actually make decisions, not to mention the question of how we might either 
help people make better decisions or more skilfully manipulate them into making the decisions 
we prefer.
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Biases born from over-simplification

Confirmation bias describes a human tendency that featured heavily in the first half of this book: the 
tendency to pay attention only to things that confirm our pre-existing ideas. Consider the following 
story, which is my version of a famous illustrative tale:

A man walks into town claiming to be a brilliant marksman. ‘Prove it’, you say – and so he walks outside, 

points his gun at a blank wall in the distance and fires several dozen shots at random into the brick. 

When he has finished, he walks up to the wall, gets out a marker pen and carefully draws a target 

around the largest cluster of holes. He turns to you with a grin. ‘I told you I was a great shot’, he says. 

‘Just look how many bullets I got on target at that distance!’

Told like this, the story seems absurd to the point of ridiculousness. The man shot first and 
then drew on the target afterwards – of course he isn’t any kind of marksman. Yet most of us 
are, on occasion, guilty of this kind of thinking, which in this particular instance is known as the 
sharpshooter fallacy or the clustering illusion.

People tend to find patterns even when these aren’t justified by evidence, and to do so by paying 
attention to similarities while ignoring differences. Unless we are extremely cautious, we are apt to 
see what we either want to see or expect to see, or are inclined to view as noteworthy, while ignoring 
information that is not meaningful to us in this way.

Consider the case of someone who sees something that looks like the face of Jesus in a slice of 
burnt toast, and declares it to be a miracle. This kind of thing has happened on more than one 
occasion (hence the inimitable BuzzFeed headline ‘22 People Who Found Jesus In Their Food’).45 
Images of the miraculous toast are shared and discussed; it may even be sold for a large amount 
of money. What is going on? Two things are occurring that, when taken together, account for most 
events hailed as miraculous or revelatory:

•• The very large number of cases in which nothing that strikes the human mind as particularly 
noteworthy are ignored (‘one billon pieces of burnt toast look a bit like all kinds of different things’)

•• A claim that people are predisposed to deem noteworthy is offered as the single correct inter-
pretation of a chosen instance (‘these marks resemble Jesus’ face and must be miraculous’).

Here’s a more serious example for you to think about. How might confirmation bias be present in 
this particular experiment and in the larger claims made for its results?
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Our study suggests that homosexual people who actively 

wish to change their sexual preference through a 

programme of counselling can do so. Volunteers for our 

experiment sought counselling and many reported a 

change in their sexual preference following this process, 

confirming our belief that homosexuality is not ‘natural’ 

and can be overcome with help and willpower. We believe 

that those who did not report an initial change would 

come around to this view with time and effort.46

Many things are wrong with the above investigation. First, the fact that it used volunteers actively 
seeking to change their sexual preference through counselling suggests that such people may have 
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begun with a strong investment in a particular outcome, and both a pre-existing desire and belief 
in its desirability. Second, the experimenters themselves seem to share this assumption, given that 
they are setting out to seek confirmation of this same belief with willing volunteers, and seem intent 
on interpreting any and all results in accordance with their predetermined assumptions.

Experiments such as this may seem laughably poor as investigations of what is actually going  
on – as indeed they are – yet they are by no means uncommon among people determined to find a 
certain pattern in events. Once we have decided that a certain pattern exists, we can find confirma-
tion for it everywhere and anywhere. One striking example of this is the just world hypothesis, which 
describes a belief commonly embodied in phrases like ‘what goes around comes around’. In other 
words, everything balances out in the end: good things happen to good people, bad things happen 
to bad people, and all is ultimately for the best.

Can we be sure that such a view of the universe is not correct? Not definitively. What we can say, 
however, is that its cruder forms create a troubling incentive to assume that people who suffer ill 
fortune somehow deserve their suffering – and that, if all things are for the best, we need not worry 
too much about trying to change them.

As we saw in the first section of this chapter, plausibility often counts for more on an intuitive 
level than probability. Similarly, our confidence in the information we possess is often more closely 
related to its coherence than its accuracy or likelihood. Take the following two stories. Which do you 
find more convincing?

	 MOST PLAUSIBLE

Me and my friend, we were driving along. Everything was fine. Suddenly, 

I found myself steering off the road into a tree. I didn’t see it until we hit it. 

Except, my friend told me to watch out for a tree. So perhaps I did see it.

My friend Jason and I were driving along when he said something to 

me, about this picture he just got on his phone. Well, I didn’t want to 

look because I was driving but I turned my head slightly, and then I 

suddenly saw an animal in the road, like a rabbit, and I steered just a 

little to avoid it and the wheel caught a bit of gravel on the verge and, 

next thing I know, bang! We hit a tree.

The second of these paragraphs is certainly a more vivid and coherent account of events, including 
a firm narrative of cause and effect. Does this make it more reliable? No. Once we think of it as a 
more elaborate and more specific explanation of the same events as the first paragraph, then we 
can see that it is less likely to be entirely true: the very vagueness of the first description means it is 
less likely to include unreliable elements, while the apparent coherence of the second story relies 
upon all its details being accurately recalled and connected.

As you’ll probably have noticed, however, the coherent narrative structure of the second paragraph 
makes it easier and more satisfying to grasp than the first paragraph. Coherence – something that 
is easily grasped as a whole and that hangs together persuasively – is experienced as evidence of 
credibility, while uncertainty and inconsistency make something seem less credible.

SMART STUDY: Never trust a good story

Stories are perhaps the most fundamental patterns we see in the world: chains of cause and 
effect, action and consequence, in which the most significant factor is not evidence or reasoning 
but plausibility.
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If you want to be a truly alert critical thinker, you need both to respect and to be deeply sceptical of 
the power of a good story. Anecdotes are a vivid form of persuasion and illustration, but they’re no 
basis for research. Compelling narratives offer us explanations, reasons and purposes, but these 
are things we ourselves create and they are far from neutral.

How can you avoid what’s sometimes known as the ‘narrative fallacy’? Try seeing how many differ-
ent stories you can tell based on the same facts, and whether you can make the same information 
fit into two entirely contradictory accounts. If you can, congratulations – you’ve decisively demon-
strated that you need to find out more!

This is significant not only in settings like a court of law, where the credibility of a witness is all about 
consistency, but also in those circumstances where we value our own consistency above evidence 
that we ought to change our minds.

Have you ever bought a ticket for an event – a play, a concert, a film – and found that you’re 
not enjoying it all, but nevertheless stayed throughout the entire thing because you didn’t 
want to waste your money by leaving? This is an example of what is sometimes called the 
sunk cost fallacy, so-called because the money you spent on a ticket is ‘sunk’ and cannot be 
got back, whatever happens.

You might as well leave if you’re not enjoying the experience, rather than adding the psychological 
cost of a bad night out to the monetary cost of a ticket. But a desire to maintain consistency with 
your own past decisions keeps you in place.

A more dangerous version of this is the tendency to keep going with a project even after it becomes 
increasingly obvious that it is likely to fail. Rather than endure the contradiction of admitting that 
something you believed would succeed is a failure, you keep pouring in effort long after it would 
have been more sensible to give up. As to whether this is actually fallacious – or whether it’s 
entirely understandable on the basis of reputational damage and social expectation – that is a 
matter for ongoing debate.47

Biases born from a lack of insight

In 1999, the psychologists Justin Kruger and David Dunning tested students at Cornell University 
in three fields: logic, grammar and humour.48 Students sat four tests in total and were then asked 
to estimate where they thought their scores ranked them compared to other students. The result 
was intriguing. Competent students produced a fairly accurate estimation of their own expertise. 
The weakest of the students, however, consistently and substantially over-estimated their own per-
formance: they thought that they were approaching the top third of results, when in fact they were 
in the bottom quarter.

Why did this happen? The authors noted that, once weak students had been given some instruction 
in their areas of weakness, their ability to estimate their own lack of ability improved. In other words, 
people who know very little about something have little capacity to accurately assess their own lack 
of skill, because they don’t have much of a sense of just how much they do not know. It takes some 
knowledge to realize how much you do not know.

This phenomenon is known as the Dunning–Kruger effect in its discoverers’ honour. It stems from 
the fact that some degree of practice and skill is needed for people to be able to compare them-
selves to others, meaningfully. In the absence of this, all of us have a tendency to over-estimate 
our abilities. Ignorance breeds overconfidence, while it takes dedicated practice to create caution.

Sunk cost fallacy: the 
tendency to continue 
expending energy on 
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If this were all psychology suggested about expertise, we might take some comfort: people 
who know what they’re doing can, indeed, tend to have a realistic assessment of their own 
abilities. It’s those who don’t even notice that they don’t know anything that we need to watch 
out for. Unfortunately for experts the world over, however, a second well-evidenced effect is 
also commonplace.

This is known as the overconfidence effect and describes a powerful psychological tendency for 
people to have more confidence in their judgements than those judgements actually warrant. In 
a classic study conducted during the academic year 1968–9, the decision analysts Marc Alpert 
and Howard Raiffa asked groups of Harvard students to estimate a number of different figures: 
quantities ranging from the egg production of the USA in a given year and total car imports, to 
the toll collections of the Panama canal and the number of doctoral students enrolled at Harvard 
Business School.49

These were not numbers students were familiar with, and so they were asked to suggest a pos-
sible range of values for each answer, such that there was a 98 per cent chance that the true 
value lay somewhere within the range they had chosen. You can try it for yourself, first of all. 
For each of the following questions, select a range of possible results such that you are almost 
certain – 98 per cent certain, to be precise – that the correct answer will lie somewhere within 
your selected values:

What was the total egg production of the USA, in millions, in 1965?

How many foreign cars were imported into the USA in 1967, in millions?

How many doctoral students were enrolled at Harvard Business School in 1969?

These questions will still be more difficult for you to guess than students in 1968/9, given five 
decades’ distance in time, so you should have been even more cautious and broad in your chosen 
range. Here are the results. How did you do?

Total egg production in 1965:	 64,588 million

Foreign cars imported in 1967:	 697,000

Doctoral students enrolled in 1969:	 235

If you’re anything like the students who originally took the test, at least one of these values is likely to 
lie outside your chosen range. As it turned out, instead of just 2 per cent of the actual results lying 
outside students’ guesses (as you would hope, given they were aiming at 98 per cent accuracy), 
the range of possibilities provided by students proved incorrect in 40 per cent of cases – a failure 
rate 20 times greater than the one they were asked to aim for.

What does this show? As subsequent research has repeatedly suggested, people are wildly 
overconfident about the accuracy of their own predictions; and this overconfidence extends 
to estimating their own abilities at pretty much any activity where there is little exposure to a 
truly representative sample of others’ activities: driving, cooking, starting a successful business, 
love-making.

And some of the worst people of all for this kind of mis-reckoning? Experts. While experts may be 
adept at predicting performance within their own fields, this doesn’t extend to restraining them-
selves outside the limits of their expertise. Someone who is justifiably confident in one area – the 
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minutiae of macroeconomic theory, for example – is more likely than a non-expert to be unjustifiably 
confident in other areas.50

How often, for example, have you seen a famous author or performer asked for their opinion about 
a field they have no expertise in, such as politics or international aid? How often have experts 
offered predictions in areas whose profound uncertainty – the future price of oil, distant geopolitical 
trends – should make the only honest answer ‘we cannot know’? Few things can be harder to say 
for someone professionally obliged to appear more confident than others.

SMART STUDY: Buster Benson’s cognitive bias cheat sheet

One of the most useful resources I’ve found on cognitive bias is a ‘cheat sheet’ designed by tech-
nologist Buster Benson, which synthesizes a master list of cognitive biases into four categories. It’s 
a great, practical tool for triggering reflection on your own work, habits and thinking. Below is my 
summary of Benson’s key points; you can read more about the original online.51

1	 There is too much information out there – so we only tend to pay attention to notable changes, 
strikingly odd things, repetitions, and confirmations of our existing beliefs.

2	 There is not enough meaning out there – so we tend to fill in the gaps with patterns, generaliza-
tions, assumptions, simplifications, and projections of our current mindset.

3	 We don’t have enough time – so we tend to assume that we’re in the right, that we are compe-
tent, that whatever is easy or available is best, and that we should finish what we start.

4	 We can’t remember or track everything – so we recall our own experiences selectively, generalize 
on the basis of examples and archetypes, and rely on technology as a form of external memory.

Behavioural economics and the research context

It’s important to note that the research underpinning the observations in this chapter is continuing to 
develop; that it is much-debated and disputed in places; and that I have only scratched its surface. 
Please don’t treat my account as an impartial guide to the fundamentals of human nature – there’s 
no such thing. Think of it as a rapid tour of the last few decades of research, and as the starting point 
for further reading and thinking of your own.

There are many accessible and enjoyable books in this area, as well as some unusually readable 
scientific papers, among which three in particular deserve highlighting. They are all by Daniel 
Kahneman and Amos Tversky, who between them have defined many of the central themes of what 
has become known as Behavioural Economics.

What is Behavioural Economics? It has become one of the most fashionable branches of psychological 
research in recent years, but its basic proposition is simple enough: applying the methods and insights 
of psychological research to the field of economics. It is, in other words, interested in observing how 
real people actually make decisions relating to risk, loss, gain and perceived value, rather than relying 
on mathematical models of what a reasonable person ought to do. In this, it has become a leading 
example of the observation-based exploration of systematic biases in human thought and action.

If you only read three academic papers in the field, make it these – and make sure you do so crit-
ically, asking yourself how far you agree with what they argue, and how far there remains room for 
further research and debate within this young discipline:

•• ‘Judgment under uncertainty: heuristics and biases’ (Science, 1974)
•• ‘Prospect theory: an analysis of decision under risk’ (Econometrica, 1979)
•• ‘The framing of decisions and the psychology of choice’ (Science, 1981).52
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Summary

Careful, conscious scrutiny is a time-consuming and resource-intensive process, and so humans 
have evolved to rely on a large number of largely unconscious, instinctual and emotive approaches 
to making rapid yet broadly accurate judgements.

We call the cognitive short cuts that allow quick decision-making and judgement heuristics. 
They usually involve replacing a complex question with something amenable to a quick, simple 
solution.

Four types of heuristic are of particular interest and feature prominently in the literature of 
Behavioural Economics – a young field that uses the methods and insights of psychology to investi-
gate real-life decision-making behaviours, based on experimental observation:

•• The affect heuristic describes a tendency to use the strength of positive or negative emotional 
reactions as a decision-making short cut.

•• The availability heuristic describes a tendency to be disproportionately influenced by whatever 
most easily or vividly comes to mind when making a decision or assessing options.

•• The anchoring effect describes our reliance on an initial value or frame of reference in 
reaching a judgement, even when it is of no relevance to the question we are being asked 
to judge.

•• The representativeness heuristic describes a tendency to be influenced by the plausibility of a 
story or characterization, at the expense of assessing its likelihood.

Becoming more aware of the heuristics that everyday thinking relies on can help us base our 
investigations of human experience on a realistic assessment of how judgements are reached. 
This awareness can also help us be alert to – and put strategies in place to resist – both deliberate 
manipulations and accidental sources of error.

Most of the time, heuristics are effective and reliable in everyday situations, especially  
when they involve dealing with people we know and situations of which we have plenty of  
experience.

When they result in an incorrect judgement, however, this is an example of cognitive bias – a  
predictable distortion of judgement or thought. Significant cognitive biases include:

•• Framing effects: presenting the same scenario in different ways can affect judgement and alter 
preference, based on perceptions of loss and gain, positive and negative.

•• Re-framing: deliberately selecting a different way of presenting information in order to challenge 
the emphasis created by a particular initial framing.

•• Loss aversion: the observation that losses are more painful than equivalent gains are perceived 
as beneficial, and that people thus tend to be biased towards loss avoidance.

•• Confirmation bias: the tendency to pay attention only to things that confirm our pre-existing 
ideas, and to ignore or seek to explain away evidence that contradicts them.

•• Sharpshooter fallacy/clustering illusion: the tendency to see a pattern where none exists, by 
imposing it after the event on evidence while ignoring whatever doesn’t fit.

•• Just world hypothesis: the belief that everything balances out in the end and that the world is 
fundamentally arranged in a way that is fair.
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Now watch the video ‘The mental short cuts that define your world’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking

•• Coherence effect: the tendency to judge information not by its accuracy or likelihood, but by 
how internally coherent a story or worldview it embodies.

•• Dunning-Kruger effect: the tendency of people with little ability in an area to greatly over-
estimate their skill, meaning ignorance breeds unwarranted confidence.

•• Overconfidence effect: the tendency of most people – and especially experts outside their 
domain of expertise – to have excessive faith in their judgements and abilities.
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Five things you’ll learn in this chapter

1	 When it’s important to distrust your intuitions
2	 How not to be misled by random events
3	 How to make sure you do more than judge things by results
4	 How not to over-estimate the predictability of events
5	 When you can trust your intuition

The time, attention and energy required to think critically is scarce and easily spent elsewhere. 
This chapter thus turns to a practical question: what do you need to know in order to distrust your 
intuition effectively?

Ensuring you are as familiar as possible with rhetorical appeals, fallacies, heuristics and cognitive 
biases is a good start. But there are also some practical fundamentals to be learned, relating to 
the ways in which reality itself tends to differ from our expectations. In particular, I am interested 
in how we can get better at overcoming three types of misclassification that lie at the root of many 
cognitive confusions:

•• We attach undue significance to a random event or coincidence.
•• We overlook the significance of things that have not happened.
•• We assume that things are simpler and more predictable than they actually are.

Attaching excessive significance to random events

The law of small numbers

Here is some information for you to interpret. What might we reasonably conclude from the follow-
ing, assuming that it is accurate?

In a study of performance across all primary schools in the country, we found that the smallest schools 

were heavily over-represented among the worst performers, with a significant majority of the worst-

performing schools across the nation falling into the category of ‘small or very small schools’ compared to 

the average size.

Have a think: the possibilities are almost endless. Perhaps small schools are more likely to be 
under-funded, or less able to attract and retain excellent teachers? Perhaps they are considered 
less desirable by ambitious parents, or tend to be found disproportionately in more disadvantaged 
areas? Perhaps they lack certain benefits that might come from having a large and diverse body 
of students, or lack organizational planning and efficiencies that larger schools are better able to 
institute? What do you think?

Here is a second piece of information for you to assess. Assuming the following is also entirely 
accurate, what might explain this?

In a study of performance across all primary schools in the country, we found that the smallest schools 

were heavily over-represented among the best performers, with a significant majority of the best-

performing schools across the nation falling into the category of ‘small or very small schools’ compared to 

the average size.

Again, the possibilities are almost endless. Perhaps small schools are more likely to attract and 
retain excellent teachers, or to be considered more desirable by ambitious parents? Perhaps they 
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benefit from a close-knit community and intimate scale, and a more individual focus on students? 
Perhaps they are considered more desirable by ambitious parents, or are better able to spend their 
funds effectively? What do you think?

At this point, you may be confused. Is it possible for both this and the previous information to 
be true at the same time: can small schools be disproportionately represented among both the 
best and the worst in the country? Yes. There is indeed a perfectly reasonable explanation for 
the fact that small schools are likely to be over-represented among both the best and the worst 
in the country. But we can only appreciate this if we abandon the assumption that small schools 
must be either ‘a good thing’ or ‘a bad thing’, and instead start to think about the way in which 
reality is structured.

As you may remember from the first half of the book, using a large sample is important for getting 
realistic results. This is because variations of all kinds are likely to be more extreme when you use 
a small sample. Imagine there are a handful of extremely large schools in the country – a dozen 
‘super’ schools with 1,000 or more students. Even if, by chance, a handful of exceptionally talented 
students happen to be attending one of these schools at the same time, the large number of total 
students means that the average performance at the school will barely increase.

By contrast, there are likely to be many small schools with only a few hundred pupils. A handful 
of exceptionally talented students attending one of these schools – or some other exceptional tem-
porary circumstances – will have a far larger impact on average performance than at the largest 
schools. Like tiny boats bobbing around rapidly in the ocean, very small schools will show far more 
variation and sensitivity to external influences than very large schools, which, like enormous cargo 
ships, will barely move, even in the largest waves.

Overall, we should thus automatically expect any selection of large and small groups to be 
over-represented at both its extremes by the smallest groups, because these smaller groups 
are by far the most likely to be pushed towards an extreme by whatever influences are out 
there. There is no pattern to explain. This is simply the way numbers behave in the real world. 
When you’re studying the same factors in each case, large samples will show less extreme 
variations than small samples. These facts are sometimes known as the law of large numbers 
and the law of small numbers, respectively.

Try it for yourself. For each of the following, how far do you agree with the given interpretation of 
the evidence?

1	 We investigated the accounts of over 10,000 small businesses and found that those offering 
highly skilled professional services, such as accounting, were most likely to be profitable, 
while those offering less skilled support services, such as events management, were least 
likely to be profitable. This suggests that a business’s required level of professional skills, and 
the resulting barriers to entry and competition in the field, are significantly related to likely 
profitability. 

DISAGREE ................................................................ SOMEWHAT AGREE ................................................................ AGREE

2	 We investigated the accounts of over 10,000 small businesses and found that those with three 
or fewer employees were significantly more likely to report double-digit increases in profitability 
than their largest competitors. This suggests that having a very small number of employees is 
significantly related to enhanced prospects of profitability. 

DISAGREE ................................................................ SOMEWHAT AGREE ................................................................ AGREE

Law of large 
numbers: the larger a 
sample, or the more 

often a consistent 
measure is repeated, 

the more likely its 
results are to tend 

towards the expected 
outcome

Law of small 
numbers: the 

smaller a sample, 
or the fewer times 

something is 
measured, the more 

likely its results are 
to differ from the 

expected outcome



OVERCOMING BIAS IN YOURSELF AND OTHERS

223

The first of these statements presents relatively robust evidence that profitability is connected to 
professional skills. Reviewing 10,000 small businesses by category is, depending on the methodol-
ogy used, likely to produce meaningful comparisons, as long as each category is represented by a 
comparable range and quantity of businesses.

The second of these statements is less convincing. Without looking at the overall data, we cannot 
say for sure what is going on, but the law of small numbers suggests that the smallest businesses 
are naturally likely to contain more extremes of both profit and loss than the largest ones. Unless 
there is further compelling evidence, such as very few of the smallest businesses reporting large 
losses, we should assume that this result comes from nothing more remarkable than chance.

SMART STUDY: Three principles for dealing with small numbers

1	 Whenever you are dealing with data, always be aware that small samples will naturally show 
greater variability than large ones.

2	 Whenever you see an exceptional result – if, for example, you find a very high- or low-perform-
ing outlier among a number of institutions you’re examining – always consider the possibility 
that very small numbers are involved.

3	 Don’t seek to explain something that doesn’t need explaining. Focus, wherever possible, on 
larger and longer-term trends, and data sets sizeable enough to suggest significance.

Reversion to the mean

Here’s an example of a second significant statistical illusion in action:

I’m pleased to report that our research has produced an impressive practical result. We looked at the 

performance of 2,000 students across a variety of subjects and invited 50 of the weakest to undergo 

our study skills training. After these 50 students had successfully completed our training materials, we 

looked at their performance again the next term and were delighted to see a substantial and significant 

improvement made, on average, by our 50 subjects.

Should we be impressed by this result or sceptical about the benefits provided by the training? The 
answer, unfortunately, is that we should be very sceptical of these benefits, thanks to a phenomenon 
known as reversion to the mean.

Reversion to the mean describes a fact that is obvious enough when you think about it, but 
highly deceptive when you don’t: after an extreme result, you should expect the next result to 
be less extreme.

Consider your own academic performance. If one week you get the best results that you have ever 
got, it’s likely that next week’s result will not be quite as good – unless something has profoundly 
affected your underlying abilities. Similarly, if you are having the worst week of your life, you can 
rest assured that the next week is likely, statistically, to be better.

In my example, above, the same applies to the 50 worst-performing students out of 2,000. Even 
if they are much weaker than average in terms of underlying ability, it is unlikely that the 50 worst 
students in one term will also be the very worst 50 students the next term. There is thus only one 
direction that their average performance can go over time – up.

For similar reasons, you might think twice about buying shares in a company that’s currently enjoy-
ing the highest share price it has ever known, because a decrease from an exceptional level is more 
likely than a further increase.

Reversion to  
the mean:  
the tendency of an 
exceptional result 
to be followed by a 
less exceptional one, 
assuming a normal 
distribution of results 
over time
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Why do we call this reversion to the mean? The ‘mean’ in this case is the average level that some-
thing hovers around over time. If you take a measurement and find that the result is unusually high 
or low, it is likely that the next time you take a measurement, it will be closer to the average. If you 
pick someone at random out of a crowd and find that they are very tall, the next person you pick 
at random is likely to be shorter. Similarly, if you are told that I have picked two people at random 
from a crowd, and that the second person was very tall, it is likely that the first person was shorter.

As my first example suggested, it is important to make allowances for this both when designing 
experiments and thinking about the world. How might reversion to the mean play a role in the 
following scenario?

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

........................................................................

I’m a teacher and I have one rule I have found to 

be effective: punishment is good at stopping under-

performance, but praise is no good at reinforcing 

excellence. How do I know? If someone does very badly and 

I know they could do better, I punish them – and next time 

they usually improve. But if someone does well, praising 

them rarely seems to do any good: even if I congratulate 

them profusely, they still tend to do worse the next time.53

Can you see what is going on here? The teacher in question is observing their students’ perfor-
mance accurately. But this teacher is also, unfortunately, drawing the wrong conclusion. In general, 
very poor performers will naturally do better the next time no matter what their teacher does, and 
very good performers will do worse the next time. This is simply because it is in the nature of per-
formance to revert to the mean. The information is accurate, but the interpretation is not.

As a final example, can you see the flaw in the following study, and suggest how you might com-
pensate for it?

......................................................................

.....................................................................

.....................................................................

......................................................................

......................................................................

.....................................................................

.....................................................................

.....................................................................

.....................................................................

......................................................................

.....................................................................

We wished to examine the impact of therapeutic group 

sessions in helping people who self-identified as problem 

drinkers to reduce their alcohol intake over time. In 

collaboration with a local health centre, we identified a dozen 

of the heaviest drinkers out of 100 self-identified problem 

drinkers known to the centre. These dozen people all 

participated in weekly meetings for two months, facilitated 

according to our group process. At the end of the two months, 

it was found that the alcohol intake of our group members 

had on average decreased significantly when compared to the 

overall average for the 100 known to the centre. 

Much like my initial example of student performance, the problem with this study is that it begins 
by selecting one dozen of the heaviest drinkers out of 100. Although weekly therapy may well have 
helped these people, and problem drinking is not the same kind of phenomenon as academic per-
formance, reversion to the mean still suggests that one dozen extreme cases are likely (on a purely 
statistical basis) to become less extreme over time, on average, compared to the rest of the group. 
In other words, we can’t be sure that the observed effect is real.

How could we improve this experiment? The most obvious method would be to randomly split the 
100 people into two groups: a control group (receiving no therapy) and a treatment group (under-
going weekly group sessions). This would produce far more persuasive evidence of causation if the 
treatment group showed significant improvement.
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SMART STUDY: Don’t forget about reversion to the mean

1	 Remember that an exceptional result in one direction will naturally tend to be followed by a less 
exceptional result in that direction.

2	 Also remember that an exceptional result is likely to have been preceded by a less exceptional 
result in that direction.

3	 Make allowances for reversion to the mean in any assessment: if you can, either use control 
groups or ensure that you are studying a full spectrum of subjects.

Fundamental attribution errors

The nature of the interpretative failures discussed above – the problem of small numbers, and 
reversion to the mean – should seem familiar after the previous chapter’s discussion of heuristics 
and cognitive biases. People are not always good at accepting that many things happen simply 
because of chance or environmental factors, rather than because somebody or something has 
specifically caused them.

A general name for this tendency is the fundamental attribution error, a phrase describing our ten-
dency to read events as the result of specific actions or interventions, rather than as a more general 
result of underlying circumstances.54 Here’s an everyday example:

I’ve been stuck behind this driver for the last 5 miles; I can’t believe how slowly he’s going. He must be 

distracted, or really incompetent, or just a terrible driver!

Many of us have been in a situation like this (at least, I have been in a situation like this many 
times). And, often, it is eventually followed by an observation like this:

Ah, no – now I finally see it – there’s a bunch of cyclists on the road ahead of him and it’s almost 

impossible to overtake on this winding road.

Can you see what happened? In this case, I instantly leapt to an explanation of the slow driver’s 
behaviour based on presumptions about his personality and attitude. I assumed that he was 
choosing to drive slowly, and that someone else in his position – like me – would do things quite dif-
ferently. I blamed him for my frustratingly slow driving experience, by assuming that he was directly 
responsible for it and thus deserving of my scorn.

Yet, as I discovered, circumstances neither of us could control were in fact causing the slow driv-
ing. I would have been forced to drive exactly the same way in his position. And I would probably 
have had other drivers behind me cursing my driving in turn, for as long as they couldn’t see  
the cyclists.

Why do we do this, and why does it matter? As so often, our tendency is to see the world as tidier 
and more coherent than it actually is: a place of single causes and narrative chains of events, where 
people can be held directly responsible for everything they do. Consider the following explanations 
and analyses. Which do you find more convincing? Which would be more convenient to believe if 
you were in charge of the prison system in question?

The abuse experienced by prisoners was, we believe, attributable to the actions of a small minority of 

guards who were psychologically unsuited to their roles and who maliciously abused the power they 

had been given. Far more rigorous psychological testing and profiling should, we believe, prevent the 

recurrence of such events.

Fundamental 
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The abuse experienced by prisoners was, we believe, attributable to a situation that over time 

dehumanized prisoners and left guards wielding arbitrary and often unaccountable power over 

them. Only changes to the nature of the system itself will, we believe, prevent the recurrence of 

similar events.

One of the more disturbing possibilities that resisting the fundamental attribution error raises (and 
one reason that we are not always keen to resist it) is that perfectly ordinary people can be led to 
act in strange, sadistic and inhumane ways as a result of their circumstances. This is not to say that 
personality has no role to play, but that its role may be less than we like to think. David McRaney 
writes well about this in You Are Not So Smart – see the further reading. However tempting it is to 
put the blame on people who, unlike ourselves, are bad or weak or foolish, the fact is that even when 
it comes to our own lives and actions, we have less control and insight than we might like to think.

There’s a neat term that addresses this point, developed by the philosophers Thomas Nagel and 
Bernard Williams: moral luck. Moral luck pinpoints the curious fact that we often judge someone 
harshly in moral terms for something that is not under their control, even though we, at the same 
time, accept the idea that someone should only be held responsible for things they can control.55 
For example, how would you judge my actions in the following story?

I was driving along the wet road slightly above the speed limit, just like everyone else around me. Some 

water had pooled at the side of the road, my wheels hit it at exactly the wrong angle and I crashed at 

high speed into a small car, killing its driver.

Many people would say that, in this situation, I am to blame for a terrible accident and should be 
punished. This is fair enough, but what about all the other drivers on the road who were travelling 
at the same speed as me? Is it fair to punish me severely for something that could have happened 
to anyone else on the road who was similarly unlucky? Would it not be fairer to deal with everyone 
on an equal basis, given that everyone was driving at the same speed? Then again, how far does 
anyone driving on a road actively choose to drive at the same speed as all the other drivers?

We can keep asking questions like this all day (and many philosophers have done). The point 
is that, once you start to ask what we can and cannot hold people responsible for, luck and 
circumstances loom larger than is comfortable. Does someone born into poverty and violence 
deserve to have their actions judged by the same criteria as someone born into wealth, peace, 
privilege and nurture? Should we judge people by the end results of their actions or by their 
attitude and intentions?

There is no simple answer to questions like these. As we’ll explore in the next section, however, 
judging only by end results is often a misleading way of thinking about the world.

THINK ABOUT THIS: Can you think of an example of fundamental attribution error from your 
own life? Are there things you feel that you control that, in fact, you mostly don’t?.................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Moral luck: the 
paradoxical 
observation that 
we ought to blame 
people only for 
things they can 
control, yet in 
practice we often 
judge them as a 
result of lucky or 
unlucky outcomes
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Failing to consider things that didn’t happen

Alternative histories and outcome bias

The title of this section describes an important blind spot in our observations and habits: the ten-
dency to judge all decisions by how things eventually work out, neglecting the possibilities entailed 
along the way. Here is a simple illustration of the phenomenon, borrowed from the author Nassim 
Nicholas Taleb:56

Imagine that an eccentric millionaire offers you a prize of one million dollars for playing a game of Russian 

roulette. One bullet is put at random into a revolver with six chambers and you must pull the trigger. Five 

times out of six, you get a million dollars. One time out of six, you die. Now imagine that you have the 

opportunity to play this game once a year for the rest of your life. Does that sound like a good deal?

Obviously enough, playing such a game is a terrible (and terrifying) idea. Yet it neatly illus-
trates what Taleb calls the principle of alternative histories and their invisibility in our everyday 
thinking.

In this delightful example, five out of six histories lead to riches, while one out of six leads to 
death. In the real world, we only get to see one of these histories – we don’t get to see several real-
ities play out in parallel. If someone survives, we notice them and their money: we assume they 
must be doing something right. If someone doesn’t survive, we are far less likely even to register 
their existence. It’s only if we consider all the alternatives in parallel that we can come up with 
an accurate model of what embracing this strategy represents: one death for every five survivors.

Understanding this is crucial once we start weighing up what it would mean to use the same strat-
egy year after year. If enough people play a game like this over time, we end up with a small number 
of very rich people and a lot of graves. But only the rich people are interesting and noticeable and 
so, unless we make a deliberate effort to factor in the alternative histories, the immense risks of 
adopting this strategy may go unconsidered.

The game is illustrative rather than literal, but the point it makes is all too real. By focusing on 
striking outcomes rather than processes – on the few people who end up worth millions of dollars, 
rather than the many who didn’t make it – we not only tolerate but can also end up emulating 
strategies every bit as unsound as Russian roulette.

This is known as outcome bias. Once an outcome is known, we tend to see the past as a 
story leading inevitably towards that outcome, overlooking the uncertainties and possibilities 
that existed at the time. Yet the quality of a decision depends not on its end result, but on its 
engagement with circumstances at the time. For example, which of these decisions seems 
better to you?

	           BEST	

•• Captain Alex surveyed the overwhelming odds against his 
troops on the battlefield, and gave the signal to retreat: better 
that we live to fight another day than throw our lives away in a 
skirmish, he said. 

•• Captain Bob surveyed the same odds and, with implacable 
hatred of the enemy rising in his throat, ordered every trooper 
in his company to throw themselves into an all-out attack.

Alternative histories: 
all the other 

possibilities that did 
not play out in real 
life, but could have 
happened instead 

of the events we 
actually observed

Outcome bias: the 
tendency to assess 

the quality of a 
decision once the 

result of that decision 
is known, rather 

than by considering 
whether it made 

sense at the time
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I would say that Captain Alex sounds a good deal more impressive as a military commander than 
Captain Bob. But what if the following was the result: would this change your thinking?

	 YES	 NO	

•• Having given the signal to retreat, Captain Alex’s troops with-
drew with minimal losses and rejoined the main army. 

•• Captain Bob’s company, meanwhile, threw themselves into the 
assault with such ferocity that they punched right through the 
enemy line and – although almost every single one of them 
died in the process, including Captain Bob himself – by sheer 
luck they managed to cripple the enemy’s forward supply lines. 
Captain Bob was awarded a posthumous decoration of the 
highest order for his bravery.

Thanks largely to luck, Captain Bob is now a (dead) war hero. Yet his decision remains worse than 
Captain Alex’s, irrespective of its outcome. If everyone in an army behaved like Captain Bob, they 
would pretty soon run out of troops.

I discussed one form of this particular failure of imagination at the very start of the book:  
survivorship bias, in which successes are counted but failures are ignored. Corporations and 
wealthy individuals are particularly susceptible to this form of bias, thanks to the invisibility of 
alternative histories in these fields. Everyone has heard of Google and Apple, but nobody has a 
list of the thousands of similar startups that failed early, or of the millions of potential companies 
that didn’t even get started. Successful survivors are prominent and endlessly analysed, even 
though they’re also so rare that few meaningful lessons can be learned by looking only at them.

Here are three further examples of outcome bias and neglected alternative histories. For each, can 
you see what might be going wrong with the analysis and which unseen possibilities aren’t being 
considered?

1	 The corporation gambled everything on that hos-
tile takeover bid, and it played off handsomely. 
Committing to a bold strategy of aggressive take-
overs is the recipe for success right now, and we 
need to continue pursuing it. 

2	 It’s clear that doing a lot of rowing can give peo-
ple a superb, balanced physique: just think of all 
those rowers we saw out on the river at 6am, all 
of them in magnificent shape. If you want to get 
into great shape, you should start training right 
now! 

3	 Military scientists have now examined numerous 
bombers returning from active combat. Based 
on the damage caused by enemy fire, they have 
drawn up a plan for protecting our aircraft by 
more heavily armouring bombers in those areas 
that consistently suffered the worst damage from 
anti-aircraft fire. 

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................
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.........................................................................

.........................................................................

.........................................................................
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In order to see how this kind of thinking is flawed, we can look at each of these scenarios in turn, 
spelling out those factors that remain hidden when we look only at results – but that become clear 
once we consider the alternative histories along the way:

1	 The company gambled everything on that hostile takeover bid. Across our sector, historically, 
90 per cent of similar takeover bids have ultimately lowered the value and productivity of 
the companies involved. Even though it appears to have worked out well, for now, it was a 
poor strategy – and the person who took the decision should be reprimanded for recklessness 
despite their success.

2	 It’s clear that those people rowing on the river all have excellent physiques and are very fit. It 
also seems clear that highly motivated, naturally athletic people with physiques suited to the 
sport are far more likely to be out on the river rowing at 6am than other kinds of people. Simply 
taking up rowing is unlikely to turn you into them.

3	 As the statistician Abraham Wald pointed out during the Second World War, damage of this 
type actually shows which areas of a plane can safely receive damage while enabling it to return 
from combat! What’s truly significant is the fact that all the surviving planes were not hit at all 
in certain areas, because any hits in those areas caused an aircraft to crash. Thus, what the 
military need to do is to reinforce their planes in precisely those areas that have not been dam-
aged at all among survivors.57

Hindsight and publication bias

Hindsight bias is closely related to outcome and survivorship bias, and describes how people 
act as though something were predictable and inevitable after it happens, even though they did 
not predict it.

Hindsight bias is especially pernicious because we cannot help but adjust our perceptions after 
an event. In retrospect, the doomed celebrity’s life becomes a study in alienation, depression and 
the addiction that finally killed them. In retrospect, the murderer’s childhood and relationships are 
clearly seen to indicate their mental disturbance. And so on.

The problem is that unless we can be honest about how and why we didn’t see things coming, 
we have no way of improving our ability to anticipate or mitigate against the next event – and yet 
the distortion of hindsight is built into the fabric of our memories. The answer? Keeping honest 
and complete records helps, as does refusing to play the game of retrospective certainty. But 
accurate and exhaustive record-keeping can be more challenging than you might expect, even 
when it comes to academic research. Consider the following example:

There have been over 1,000 medical studies investigating the relationship between diet and heart 

disease. In one widely reported investigation, modest daily consumption of dark chocolate was 

associated with a significant improvement in several of the cardiac health factors of a treatment 

group when compared to the control, suggesting an exciting new avenue of exploration for further 

research.

Is it actually the case that chocolate is good for the heart? Perhaps. Given that over a thousand 
studies have investigated the relationship between diet and heart disease, however, it’s more 

Hindsight bias: the 
tendency to see the 
past, in retrospect, 

as more predictable 
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was – and to treat 
unforeseen events 

as though they were 
foreseeable
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likely that at least a few will have produced unlikely results by chance – simply because of the 
weight of numbers.

In general, a few striking positive results will always emerge from any frequently studied field, sim-
ply as a matter of chance. Rather than being treated as possibilities in need of further investigation, 
though, these same results often attract prominent publication and publicity, while studies that 
fail to demonstrate any significant effects are much less likely to be published or publicized. This 
phenomenon is known as publication bias.

You might think that philosophers, scientists and researchers should be immune to this kind of 
bias. In many fields, however, there are simply too many incentives around outcomes and impact. 
In response to this, an increasing number of journals and scientists are calling for the prominent 
publication of research that suggests a lack of causation or significance – and for researchers to 
ensure that the methods and results of their investigations are fully and openly published, prevent-
ing them from cherry-picking striking results out of context.

One campaign devoted to this thoroughness and transparency is AllTrials, an international ini-
tiative aimed at redressing the under-reporting of negative results in trials, and at providing 
practitioners and the public with as full and accurate a global record of research as possible. 
This kind of approach embodies one of the most important techniques for mitigating against 
bias: building collective systems and modes of practice that compensate for our weaknesses.58

SMART STUDY: Three principles for learning from non-events

1	 By putting too great an emphasis on outcomes and positive findings, we often fail to learn from 
non-events and ignore the significance of alternative histories. In order to redress this, it’s import-
ant for you to assess the quality of decisions and strategies, irrespective of their outcomes.

2	 Survivorship bias and our natural interest in exceptional cases can blind us to the more mun-
dane majority of cases that don’t end in success or a striking result. In order to remedy this, 
it’s also important for you to pay as much attention as possible to negative findings and rates 
of failure within a field.

3	 In the short term, luck and random variation often dominate outcomes. In the long term, 
sound strategies and skill are more likely to succeed. Similarly, it’s only by looking at long-term 
and large-scale trends that you can hope to find meaningful patterns.

Over-estimating regularity and predictability

To return to a term we encountered in the first section of this chapter, what exactly do we mean by 
‘mean’? The mean is what is most commonly meant when the word ‘average’ is used. It’s simply the 
total of every result divided by the overall number of results. Sometimes, this is useful and makes 
perfect sense:

The average weight of a full-grown male Alsatian is between 30 and 40kg.

And sometimes it is obviously nonsensical:

The average human being has one testicle and one ovary.

Publication bias: 
the tendency of 
academic journals 
to be more likely to 
publish research with 
positive or striking 
outcomes than 
other, equally valid 
research lacking 
such outcomes

Cherry-picking: 
deliberately selecting 
a few striking results 
or strong effects from 
within a larger piece 
of research while 
suppressing the rest, 
thus misrepresenting 
the investigation
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There are, however, other kinds of average – and it’s worth diverting down this route to see just how 
much can be concealed beneath notions of the ‘average’.

Let’s say that the average height of a British man is around five feet and ten inches, or 175cm. 
If you happen to be British, male and five feet ten inches tall, you might assume that roughly 
half of the male population is taller than you and roughly half is shorter than you. You would be 
correct to think this. Similarly, you might guess that there are more people of approximately your 
height than of any other height: that very tall and very short people are rare. Once again, this 
intuition is correct.

This is because height is a natural phenomenon with a normal distribution, sometimes also 
known as a bell curve – when you draw it as a graph, the curve is shaped like a bell. Also 
known as a Gaussian distribution, this is a continuous distribution with a peak in the middle of 
a range of results that curve away symmetrically each side; it is frequently used in the natural 
and social sciences to represent an idealized likelihood of results for a variable that has not yet 
been measured.

Imagine that you are offered a job as an analyst at a boutique financial services company that 
employs 15 full-time workers, including the post that you are potentially walking into. You know 
that the average salary at the company is £60,000 and that you will start work halfway up the 
company, with seven employees more junior to you and seven above you. Does this mean you 
can expect to start on £60,000 and that most people at the company will be earning about the 
same as you?

No. This would be true if the distribution of salaries at the company followed the same pattern as 
attributes like height, intelligence and weight. But financial distributions are anything but natural. 
Here is a list of actual earnings at this particular imaginary company:

Normal distribution 
(bell curve): also 

known as a Gaussian 
distribution, this 
is a continuous 

distribution with a 
peak in the middle 

of a range of results 
that curve away 

symmetrically

Five researchers/assistants £25,000 each

Office manager £30,000

Two analysts £35,000 each

Two senior analysts £40,000 each

Marketing manager £50,000

Chief technology officer £75,000

Chief financial officer £100,000

Chief operating officer £100,000

Chief executive officer £270,000

We can talk about averages in three different ways at this company and each one will give a 
completely different answer:

•• The mean is the total earnings divided by the number of people: £900,000 of wages in total 
divided by 15 people, making £60,000. Only four people out of 15 actually earn more than 
average by this measure, but they earn so much that it pulls the mean upwards.

Mean: a ‘traditional’ 
average – the total of 

every result divided 
by the number of 

results
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•• The median is the salary in the very middle – with seven people above and seven below. This 
figure is £35,000 – considerably less than the mean but dividing the workforce exactly in half.

•• Finally, the mode is the most frequently occurring value, which happens to be the £25,000 
earned by five researchers/assistants. The most common wage is, in this situation, also the 
lowest wage.

What can we learn from this? For a start, simply talking about the ‘average’ when it comes to things 
like income doesn’t tell the whole story. Depending on which kind of average you select, you can 
suggest three very different stories. Imagine the CEO of the company delivering three different 
messages aimed at three different audiences:

1	 I would like to refute the allegation that we do not pay our staff well by noting, first of all, that 
the average salary across our small firm is £60,000 per year. 

2	 I would like to reassure our investors that payroll is not excessive, and that if you pick an 
employee at random from our main office they are most likely to earn £25,000. 

3	 We aim for fair remuneration that is neither excessive nor stingy, around a sensible median of 
£35,000 – in line with similar high-performers in our industry. 

Notice that not one of these figures even hints at the £270,000 the CEO is taking home. To grasp 
this, we would need to ask questions about the overall distribution of the numbers in question, 
and to realize that any natural inclination to assume a normal distribution is dangerously mis-
leading in this case. This point is clear when you compare visual representations of different 
distributions. Here is a graph of male heights for a representative sample of 50,000 men:

Median: the middle 
result in a series, 
when it is set out in 
order

Mode: the most 
frequently occurring 
value in a series
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And here is a graph of post-tax earnings in the UK:
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In the first graph – a normal, ‘natural’ distribution – the mean, the median and the mode are 
approximately the same. Knowing something about average height is likely to provide you with 
some pretty accurate intuitions about people’s height in general. In the second graph, however, the 
mean, median and mode are very different. In this situation, any intuitions about what is normal, 
natural or predictable are likely to be misleading. A few extreme results outweigh the rest in terms 
of the mean; a long tail of lower results define the mode and median.

For each of the following scenarios, try to assess whether talking about a ‘traditional’ average in the 
form of the mean is likely to be useful or misleading:

USEFUL            MISLEADING

1	 Our research set out to test current political knowledge across 
a sample of 50 undergraduate students. On average, students 
scored just three out of ten correct answers when asked to 
name as many current members of the cabinet as possible.

2	 Total global wealth is estimated at $250 trillion – an average 
of approximately $33,300 for each of the world’s 7.5 billion 
people. Humanity as a whole has never been better off.

3	 We are researching flood defences for the new coastal develop-
ment. The average high tide in this region is 1.5m above mean 
sea level. For assured safety, we propose a defence structure 
based on a maximum of three times this level: 4.5m above 
mean sea level.

Using an average in the first case is reasonable. Knowing the average score tells us something 
useful about the level of knowledge among students, although it would still be better to see the 
complete range of scores. The second example, however, is misleading. The world’s wealth is 
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distributed extremely unevenly – and the fact that it averages $33,300 needs to be seen alongside 
the fact that approximately half of this wealth belongs to just 1 per cent of the population. In other 
words, 1 per cent of people own more than the remaining 99 per cent put together.

Finally, the third example – about flood defences – is not just misleading, but dangerous. Average 
high tides are not an appropriate measure for this kind of defence. What’s needed is a historical 
record of extremes, plus a great deal of caution. I happen to have based these sample figures on 
the North Sea coast of Britain, where regions with an average high tide of 1.5m above mean sea 
level have seen several floods of over 5m above mean sea level during the 20th century.

This last case illustrates another important point about patterns and predictability: the impact of 
extremes. When something roughly fits a normal curve – heights, intelligence, common causes of 
death – things like variation and risk can meaningfully be estimated. But when infrequent, unpre-
dictable events far outweigh any number of ‘normal’ events in their long-term consequences, our 
ability both to predict and to mitigate against risks is far less. Just one exceptional flood can cause 
billions and billions of dollars in damage. Just one day of sufficiently exceptional temperatures, high 
or low, is all it takes to wipe out an entire crop.

Regularity, normality and averages are often a worse-than-poor guide to this kind of phenomenon, 
because they can breed complacency and misunderstanding. They create an illusion of predictability: 
the deceptive sense that something complex and susceptible to sudden change can be handled in the 
same way as genuinely predictable things.

Here’s another graph to consider. It represents the stock price of a real, historical company over 
time. Would you buy stock in this company at the point at which the graph ends?

Impact of extremes: 
the fact that just one 
extreme event, even 
if rare, can have 
a more significant 
impact than any 
number of ordinary 
events

Illusion of 
predictability:  
the illusion that an 
observed pattern 
will necessarily be 
repeated, or that 
current notions of 
normality will always 
apply

If you decided to buy stock – great idea! Here’s the graph extended over a little more time. If you 
decided to buy, you’ve now doubled your money. Would you like to buy more?
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Oh dear. I hope you sold your stock. Here’s the final graph, complete with scale:

As you can see, it ends at approximately zero. The company was called Enron, and in November 
2001 it became bankrupt following a famously reckless period of expansion, risky investments 
and concealment of debts. Almost every week for months, the company seemed to be doing 
better and better. It was praised for its dynamism and ambition. It was a global financial success 
story. And then, suddenly, it wasn’t. Everything changed.

Should people have seen Enron’s crisis coming and done something to stop it? Yes. Yet they didn’t. 
Nothing was done until it was too late. And at the root of this lies a way of thinking that we all share, 
to some degree: mistaking trends for truths, taking too short a view and failing to anticipate how 
suddenly and entirely the world can change.

Almost everything many of us take for granted – prosperity, security, growth, technology, life 
itself – will at some stage be entirely disrupted by an unanticipated surprise. It’s a question of 
when, not if. Predictable patterns and our sense of normality are, in the long term, illusions. 
Consider the following few questions:

•• Why do economies keep on growing, and will they do so forever?
•• Will computers keep on getting faster and faster?
•• What capabilities will machines have in 10, 20 and 50 years’ time?
•• Will the world keep on getting richer and more developed indefinitely?
•• What will the most destructive conflict of the 21st century look like?

These questions are not answerable with any certainty, and this is the point: acting as though they 
are predictable or likely to follow any current trend is at once lazy, dangerous and certain to be 
proven wrong sooner or later.

SMART STUDY: How to avoid short-term thinking

•• Plan for surprises, not continuity. Don’t assume you know what you are looking for in research, 
or that any trends you currently observe will continue indefinitely.

•• Remember that one-off extreme events are often more significant than thousands upon thou-
sands of ordinary events.
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•• Averages and normal distributions make intuitive sense, but don’t accurately describe most of 
what happens in complex systems.

•• The longer something has lasted, the longer it is likely to go on lasting: it has already weathered 
a great number of shocks and surprises. Look deeply into the past if you hope to take any 
enduring lessons into the future.

THINK ABOUT THIS: Can you think of something that will still exist in 100 years’ time? Or a 
thousand? What about something significant that will be gone within 50? .............................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Humans: good at social situations, bad with numbers

To finish the chapter on a slightly more cheerful note, here’s a puzzle for you to attempt. Imagine 
there are four playing cards in a row in front of you. Each of them has the name of a drink written 
on one side and a number on the other – but you can only see the upturned sides. You are allowed 
to turn over as many or as few of the cards as you like in order to answer this question:

The legal age for drinking alcohol is 18 and these cards represent drinkers in a bar: on one side is the 

age of the person and on the other side is what they are drinking. What card or cards must you turn over 

in order to check whether everyone is obeying the law, while turning over as few as possible?

The upturned sides of the four cards show a 23, a 16, a beer and a coke, as in the diagram below:

23 16 Beer Coke

What do you think? Most people have little difficulty in spotting the fact that you only need to 
turn over two of the cards to check that everyone is obeying the law: the 16 and the beer. This is 
because you need to confirm that the person drinking the beer is aged 18 or over, and you need 
to confirm that the 16-year-old does not have an alcoholic drink. You can leave the other two cards 
alone. It doesn’t matter what the 23-year-old is drinking, because they can legally drink alcohol if 
they wish; and it doesn’t matter how old the person drinking the coke is, because it’s not alcoholic.

You may remember a version of this puzzle from Chapter 4, when we encountered it in a slightly 
different form: the Wason Selection Task, involving a rule about colours and numbers. You may 
also remember that around 90 per cent of people get the Wason Selection Task wrong on a first 
attempt. By contrast, exactly the same puzzle is easily solved by most people when set out in the 
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form above. Why? Because we are highly evolved to handle social settings and familiar social rules. 
They engage our emotions and intuitions. They are easily imagined in concrete terms – unlike sta-
tistics and abstract logic, which take considerable effort to process and which don’t align with our 
intuition. In other words:

•• We are very well adapted, in general, to assessing small-scale social situations rapidly and 
accurately, so long as we know the conventions governing them.

•• We are relatively poorly adapted, in general, to assessing large-scale complex problems involv-
ing statistics, and are often misled by intuition when facing them.

All of which leads to perhaps the most important recommendation of all:

•• When facing the kind of situation in which you have reason to believe your intuitions are unrel
iable: stop, slow down and seek cognitive reinforcements.

Summary

What do you need to know in order to distrust your intuitions effectively? Watch out for three types 
of misclassification:

•• We wrongly assume that something that happened by chance is significant.
•• We overlook the significance of those things that did not happen.
•• We assume that things are more regular and predictable than they actually are.

First, attaching excessive significance to random events:

•• The law of small numbers suggests that, the smaller a sample or the fewer times something is 
measured, the more likely its results are to differ from the expected outcome. By contrast, the 
law of large numbers suggests that, the larger a sample or the more often a consistent measure 
is repeated, the more likely its results are to tend towards the expected outcome.

•• Reversion to the mean describes the fact that an exceptional result is most likely to be fol-
lowed by a less exceptional result, and an outstanding performance by a less outstanding 
performance.

•• The fundamental attribution error is a tendency to disproportionately view events as the result of 
deliberate actions and intentions, rather than as a product of circumstances.

•• Moral luck describes the paradox that we ought only to blame people for things they control, 
and yet in practice we often judge them by the result of fortunate or unfortunate events that lie 
beyond their control.

Second, failing to consider things that didn’t happen:

•• Outcome bias describes a tendency to assess the quality of a decision by looking only at its 
result, rather than by considering whether it made sense at the time.

•• Survivorship bias describes a tendency only to pay attention to survivors and success stories, 
creating a distorted picture that ignores failures.

•• In order to avoid falling into the traps above, we need to consider alternative histories: the range of 
different possibilities that exist at a particular moment in time, together with their likelihood. Over 
time, alternative histories will ‘catch up’ with those following an unwise decision-making strategy.

•• Hindsight bias is a tendency to see the past, in retrospect, as more predictable than it actually 
was, and to treat unforeseen events as though they were foreseeable.
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•• In academia, publication bias describes the temptation for journals to publish research with 
positive or striking outcomes in preference to other, equally valid research that demonstrates a 
lack of significance or causation.

•• Cherry-picking in research means deliberately selecting a few striking results or strong effects 
from within a larger piece of research while suppressing the rest, thus misrepresenting the 
strength of the effects under investigation.

Third, over-estimating regularity and predictability:

•• We need to be alert to the impact of extremes: the fact that just one extreme event, even if rare, 
can have a more significant impact than any number of ordinary events.

•• We need to beware the illusion of predictability: the belief that an observed pattern will necessarily 
be repeated, or that current notions of normality will always apply.

Finally, we need to be aware of where our abilities and vulnerabilities lie:

•• We are very well adapted, in general, to assessing small-scale social situations rapidly and 
accurately, so long as we know the conventions governing them.

•• We are relatively poorly adapted, in general, to assessing large-scale, complex problems involving 
statistics, and are often misled by intuition when facing them.

Now watch the video ‘Why your brain wasn’t made to handle maths’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking
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Five things you’ll learn in this chapter

1	 The difference between data, information and knowledge
2	 How to become more aware of bias within information systems
3	 How to conserve your own attention
4	 Practical strategies for online search and discovery
5	 How to identify your own most valuable skills in a digital age

When we think critically, we are engaged in a process of reasoning rooted in scepticism – in the 
possibility that what we think we know is inaccurate, and that by actively seeking refutation and 
inviting counter-arguments we can collectively improve our understanding. This is especially 
important when it comes to analysing human thought and behaviour, and the ways in which we 
are vulnerable to bias, manipulation and misunderstanding.

This chapter turns to an equally important challenge: thinking critically about technology, and in 
particular those technologies created to help us preserve, access and process information. Much 
like us, technologies have their biases and blind spots, and these overlap with our own biases in 
complex ways. Far from being neutral tools, our technologies encode certain habits, assumptions 
and ways of seeing the world; ways that, unless we are careful, help define our actions and attitudes 
without us even noticing what is going on.

We live in a digital age, meaning we are surrounded by vast amounts of information available almost 
instantly and everywhere. We have more information more readily available at our fingertips than 
any previous era could even conceive of, together with more ways of interrogating, organizing, pro-
cessing and creating new things with it.

Yet this does not automatically mean we know or understand more. It may even mean that we 
know less about some things: that we are presented with so many fragmentary or contradictory 
accounts that our ability to differentiate between them, or arrive at any overall understanding, is 
compromised. Equally, it has never been easier to collaborate and share, to ask others for help and 
advice, and to build common resources.

Profound and novel challenges come with this territory. This chapter explores some of them and 
suggests practical techniques for engagement. As we’ll see, many of these challenges relate to a 
tension between what it means on the one hand to acquire, debate and disseminate knowledge 
and, on the other hand, to interact constantly with and through information systems. Some of these 
tensions are set out below:

Acquiring, debating and disseminating knowledge Everyday use of information systems

Slow, effortful process Fast process with an emphasis on ease

Truth and accuracy prioritized Emotional and social impact prioritized 

Popular beliefs don’t dictate legitimacy Popular beliefs extremely important

Persuasion primarily through reasoning Persuasion primarily through rhetoric

Critical thinking about systems and frames Uncritical acceptance of systems and frames

Actively inviting debate and dissent Seeking confirmation and group consensus

Do you recognize any of these from your own life and relationships with and through technology? 
Do you agree, or disagree, with the tendencies they suggest?
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In practice, aspects of both the above categories apply to almost all of our use of technology, whether for 
work or leisure. Even in academic research, we are highly influenced by social and emotional impacts, 
by popular beliefs and by the incentives particular systems create. We are social animals and, from 
language and writing onwards, the tools we have created for preserving and sharing information are 
social at root. The underlying question is thus: how effectively are we able to pursue knowledge while 
also interacting through shared, sociable information systems, and benefiting from their opportunities?

From data to knowledge via fake news

Words like ‘data’, ‘information’ and ‘knowledge’ are often used interchangeably. When it comes to 
thinking critically about technology, however, it pays to be more precise. Here is some raw data for 
you to consider:

8091, 8848, 8167, 8611, 8586, 8485, 8163, 8126, 8188, 8516.

What do you make of these numbers? Not much, probably. Data like this consists of raw facts that 
haven’t yet been processed or organized. As a first step in processing this data, I’m going to arrange 
the numbers in some kind of order:

8848, 8611, 8586, 8516, 8485, 8188, 8167, 8163, 8126, 8091.

Does this mean anything to you now? Once again, probably not. By itself, simply arranging numbers 
in ascending or descending order doesn’t make them useful or comprehensible. They could refer 
to anything. Now, however, I’m going to provide a context:

The heights of the ten tallest mountains in the world in metres are: 8848, 8611, 8586, 8516, 8485, 

8188, 8167, 8163, 8126, 8091.

Now we’re getting somewhere. Instead of a mere sequence of numbers, you are looking at some 
specific information: data that has been processed, arranged or structured within a context that 
makes it meaningful.

The word ‘information’, I should note, can itself have quite different meanings depending on context. 
The sense I’m using it in might be described as ‘data plus meaning’ and should be distinguished 
from its sense in information theory, a hugely important field spawned by Claude E Shannon in 
1948, upon which much of modern information technology is founded. Follow the footnote to this 
paragraph for further reading around this fascinating topic.59

So, we have some information about something particular: the heights of very tall mountains. Is there 
anything further to be said or done? Yes. Information makes claims about the way things are, but it 
does not necessarily give us any reason to accept these claims as true. Knowledge, by contrast, is infor-
mation that we have good reason to believe is true: a much rarer and more difficult thing to acquire.

Knowledge requires information, but it also requires something further: verification. Verification is 
the process of testing information against reality. As we’ve seen in the first half of this book, this, in 
practice, is likely to entail either an empirical investigation (climbing ten mountains while holding 
some advanced measuring equipment) or careful research into the evidence gathered by others 
(books, articles, websites, photos, videos and so on).

How might you set about verifying the heights I have supplied for the world’s ten tallest mountains? 
As in almost any contemporary scenario that doesn’t involve conducting an experiment, you would 
do this primarily through digital information systems: by going online, by searching websites and 
references, by sifting the world’s vast quantities of shared information.

Raw data: raw facts 
or figures awaiting 

processing

Information: data that 
has been processed 

or structured within a 
context that makes it 

meaningful

Knowledge: Verified 
information that we 

have good reason to 
believe is true

Verification: a 
reliable process for 
testing the truth of 

information



THINKING CRITICALLY ABOUT TECHNOLOGY

245

What then? A quick search suggests that the figures in my list are broadly accurate. They are, for 
example, the ones offered by Wikipedia on its ‘List of highest mountains on Earth’ page (at least 
at the time of writing, in April 2017). Yet this is only the start of the story. As further reading and 
research reveal, this list of heights is broadly accurate, but there are also considerable complexities 
entailed in determining them.60

What are these complexities? Try it for yourself, now. Go online and see how many different results 
you can find when you read around the following questions:

•• What is the world’s tallest mountain called?

•• How tall, exactly, is the world’s tallest mountain?

•• Is there more than one suggested figure out there?

•• If so, which one is better – and why?

As you may have noticed after comparing a number of different websites, the mountain known 
variously as Mount Everest, Sagarmāthā and Chomolungma (in English, Nepali and Chinese) is 
described as 8,848m tall by China and Nepal, but as 8,850m tall by the US National Geographic 
Survey. Others, meanwhile, debate whether earthquakes may have changed its height; and whether 
its official height should or should not include the snow cap over the underlying rock.

Given all this, is it possible for us to ‘know’ either that this mountain is 8,848m tall or that it is 
8,850m tall, or neither? No. What we need is transparency: to offer an honest, accurate summary 
of the findings and limitations of our process of verification. After researching a number of reli-
able sources and looking into some of the intricacies of mountain measurement, we might write 
something like this:

Because of the variation between surveys, the continued existence of older measurements alongside 

more recent ones, and the difficulties of precisely determining the sea level from which height should 

be measured, a number of different figures exist for the heights of some of the world’s tallest mountains, 

and we cannot be sure that any of these figures is precisely accurate. Mount Everest (also known as 

Sagarmāthā and Chomolungma) is the tallest mountain in the world in terms of height above sea level, 

and is currently recognized by Nepal and China as 8,848m tall and as 8,850m by the US National 

Geographic Survey. K2 (also known as Mount Godwin-Austen or Chhogori) is the world’s second-tallest 

mountain and its height is usually given as 8,611m, although a 2014 GPS survey suggested that a height 

of 8,609m may be a more accurate measurement.61

And so on. What began with some seemingly simple information – the heights of the world’s ten 
tallest mountains – has become something much more qualified and complex.

Is this a problem? It would certainly be much tidier to stick with the original list of figures. Yet 
knowledge doesn’t often look like this. Precisely because it entails testing information against real-
ity, knowledge tends to be messy and open-ended. It involves questions about what it is possible 
for us to know, how we know it, and where and how different sources of information disagree.

It also entails rival claims of authority: over who gets to decide on official truths. The governments 
of China and Nepal, at the time of writing in 2017, both officially recognized Everest/ Sagarmāthā/ 
Chomolungma as 8,848m tall. Others, like the US National Geographic Survey, disagree and may 
make the case that their own claims are more authoritative.
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One of the most significant features of a digital age is that informational conflicts are the stuff not 
only of scientific and intellectual dispute, but also of everyday political and social life: an arena 
within which not only nation states and corporations but also individuals are constantly competing.

Who do you trust to tell the truth? Your friends? Media giants? Independent witnesses? Google? Siri? 
How can you know the information you’re receiving hasn’t been manipulated or faked? Is infor
mation about you – true, false or somewhere in between – being shared and processed somewhere 
right now, shaping the world’s opinion of who you are? How do you know somebody is who they 
claim to be in the first place?

These are the everyday questions of the 21st century and, as you’ll have noticed, they take us a long 
way away from the confident verification of knowledge. Yet the tools that permit information war-
fare, fake news, disinformation, snooping, hacking and media manipulation are also those through 
which we can pursue insight, understanding and knowledge – just so long as we don’t expect it to 
be easy, or any victory to be final. Here’s a brief outline of the ground we’ve covered so far:

Authority The claim that, based on its source, one particular account of the way things are should 
have primacy over others

Information Data that has been structured, processed, arranged or placed in a particular context in order 
to make it meaningful 

Knowledge Information that has been verified and that we thus have good reason to believe describes 
the way things actually are

Raw data Raw figures or facts awaiting processing and organization

Transparency Honestly and clearly showing the nature of your process of verification, and acknowledging 
its limitations

Verification Performing a reliable process in order to investigate the accuracy and reliability of 
information

It’s time to try some verification for yourself. Read the passage below and then try to verify its claims 
by doing some research online. Then, write out your own – more accurate and transparent – version 
in the space below:

‘Houston, we have a problem…’, as astronaut Jim Lovell famously said at the moment that would 

come to define NASA’s 1969 Apollo 13 mission, which has subsequently become a byword for grit and 

ingenuity in the face of a crisis.

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

As you’ve hopefully discovered, the line ‘Houston, we have a problem’ was spoken in the film of 
Apollo 13, but wasn’t said in exactly that form during the mission itself, which took place in 1970 
(not 1969). My own updated version of the paragraph is below, including a reference to probably 
the best source for verifying this information: NASA itself.

‘Houston, we’ve had a problem here.’ According to NASA’s official account, these were the words 

astronaut John Swigert spoke at 9:08pm on 13 April 1970, the moment Apollo 13 experienced the 

accident (an oxygen tank explosion) that would subsequently make it a byword for grit and ingenuity in 

the face of a crisis.62
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Your own version may have been quite different, but the key point is that you have conducted 
an investigative process resulting in the improvement of the local information environment. Like 
someone editing a Wikipedia page to make it slightly more accurate, detailed or transparent – or 
someone publishing a high-quality scientific paper – this kind of verification and updating is a con-
tribution, however minor, to the world’s possibilities of verified knowledge.

There is much more information in the world than there is knowledge, and there is even more raw 
data, waiting for someone or something to use (or abuse) it. But this only makes it more important 
to scrutinize every claim as closely as we can, and to seek to contribute to an information environ-
ment of greater reliability, transparency and quality. In general, remember that:

•• Data itself is made, not found: it is manufactured by measurement, as the result of a particular 
process. It is never simply a neutral, infallibly accurate record.

•• Information is also actively created, by the deliberate arrangement and contextualization of 
data. Information often exists in the absence of knowledge.

•• Knowledge requires information, but it also requires something more: a reliable way of testing 
this information against reality.

•• All knowledge relies on particular decisions about how we can measure, test and know things 
in the first place. It is framed within certain assumptions.

•• It is thus important that we are as transparent as possible about these assumptions, because 
no knowledge is ever final, neutral or exhaustive.

SMART STUDY: Ten tips for spotting online misinformation

The following tips were released in April 2017 by Facebook in partnership with the indepen-
dent UK fact-checking charity Full Fact, to help users engage with the complicated problem of 
spotting fake news and misinformation. It’s a useful guide to the basics of online verification, 
and suggests ten techniques you can apply in both everyday browsing and more in-depth inves-
tigations:63

•• Be sceptical of headlines: false news stories often have catchy headlines in all caps with excla-
mation points. If shocking claims in the headline sound unbelievable, they probably are.

•• Look closely at the URL: a phony or look-alike URL (web address) may be a warning sign of false 
news. Many false news sites mimic authentic news sources by making small changes to the 
URL. You can go to the site to compare the URL to established sources.

•• Investigate the source: ensure that the story is written by a source that you trust with a repu
tation for accuracy. If the story comes from an unfamiliar organization, check its ‘About’ 
section to learn more.

•• Watch for unusual formatting: many false news sites have misspellings or awkward layouts. 
Read carefully if you see these things.

•• Consider the photos: false news stories often contain manipulated images or videos. Sometimes 
the photo may be authentic, but taken out of context. You can search for the photo or image to 
verify where it came from.

•• Inspect the dates: false news stories may contain timelines that make no sense, or event dates 
that have been altered.

•• Check the evidence: check the authors’ sources to confirm that they are accurate. Lack of evi-
dence or reliance on unnamed experts may indicate a false news story.

•• Look at other reports: if no other news source is reporting the same story, it may indicate 
that the story is false. If the story is reported by multiple sources you trust, it’s more likely 
to be true.

Information 
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•• Consider: Is the story a joke? Sometimes false news stories can be hard to distinguish from 
humour or satire. Check whether the source is known for parody and whether the story’s 
details and tone suggest it may be just for fun. [Also, check whether it is April Fool’s Day 
(1 April)!]

•• Note that some stories are intentionally false: think critically about the stories you read and only 
share news that you know to be credible.

THINK ABOUT THIS: What things can you be absolutely certain you know? How is it that you 
know these things? Can you be sure your knowledge is totally accurate? Is it at all possible you 
are confused, mistaken or inaccurate, or that you might change your mind about these things? 
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

Social proof and system biases

There are two main ways we can obtain information about the world: through our senses, which 
process both immediate and mediated information; and also through our beliefs about what other 
people are thinking or doing. Consider the following scenario:

You are standing in a crowd in a theatre, when suddenly people all around you start to panic and 

frantically begin trying to get to an exit.

Here, the evidence of your senses tells you what is going on – the movement of bodies, the envi-
ronment’s feel, sights, smells, tastes, sounds – but it is the social interpretation you put on this 
information that guides your understanding and actions. Other people in the crowd clearly appear 
to believe there is a threat, or at least some urgent reason to seek an exit. On this basis, you’re likely 
to adopt the same assumption as the one that (you assume) is motivating them, and you will also 
start to run towards an exit.

If you accept there is a threat, you have acted in accordance with social proof, also known as infor-
mational social influence: a situation in which other people’s behaviour and their apparent beliefs 
are treated as proof that you ought to believe the same thing.64 In the scenario above, two important 
questions are at stake:

1	 Are you correctly interpreting other people’s beliefs?
2	 Are these beliefs reasonable in the first place?

If both of these things are true, then social proof is a reliable – and valuable – source of informa-
tion. If you are correct both that other people are panicked and trying to reach an exit, and that a 
genuine threat means that it is reasonable for them to do this, then it is also reasonable (and indeed 
highly desirable) for you to adopt the same belief.

If, however, something has gone wrong with either your interpretation of others’ collective actions, 
or with the reasonableness of the process that has led to these collective actions, then you have 
a problem. And it’s a problem that you are likely to make worse by your own subsequent actions 
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because, if you embrace social proof, you will become just another part of the crowd, increasing its 
influence. Consider the following scenario:

A group of people are standing in the street, pointing upwards and looking intently at the sky. You’re 

not sure what they are looking at but, intrigued, you join in as well, trying to find out what all the fuss 

is about.

You may well have encountered such a situation before, and noticed that there doesn’t actually 
have to be anything worth looking at for it to happen. All it takes is one person to start looking up 
intently, another person to stop and try to work out what they are looking at, and before long a crowd 
of people has gathered – providing more compelling social proof with each additional member.

At the same time, all it takes to dispel this false consensus is one person to speak out with sufficient 
confidence and authority, provided others believe them when they say ‘actually, there’s nothing up 
there to see, I’m sure of it’.

In general, we tend to be most influenced by social proof when we are uncertain of our own infor-
mation and judgement: when there is no truly authoritative voice, information source or common 
knowledge available to us. Uncertainty of this kind may occur when:

•• We have too little information to make what we feel is an informed decision ourselves, so we rely 
on others’ actions and perceived beliefs as a guide.

•• We have too much information to meaningfully assess all our options, and so once again we 
become reliant on other people as a guide.

•• We lack relevant expertise or access to trusted expertise, and thus rely on majority belief as our 
best guide to a field in which we have little confidence.

•• We are in a polarizing social context, such as an intensely tribal or emotive group, creating a 
strong pressure to conform to the majority’s opinion.

As you may have noticed, all four of the conditions above occur frequently in our interactions with 
others through digital information systems. In fact, social proof is built into the architecture of many 
of the online services we use every day: from social sharing, likes, rankings, votes, reviews and 
traffic-based measures of authority, to online advertising, sales, media, impact factors and citations.

When it comes to search algorithms, for example, the most important factor in recommen
dations and rankings is the aggregated observation of millions upon millions of people’s choices. 
Why? Both because it works and because there is simply too much information for any kind of 
universal content-based assessment. What matters is what most people do, together with what 
most people like, discuss, review favourably, purchase, return to and find most familiar and 
easy. Moreover, giving people what they want, telling them what they want to hear and matching 
them to information they are predisposed to believe is an excellent business model, together 
with collating and re-selling the details.

Is this a bad thing? Not always, no. It often yields excellent and reliable results. As Google was among 
the first companies to discover, how much people use a resource – and what kinds of resources 
people connect to one another – is perhaps the most reliable measure of a certain degree of quality, 
usefulness and appeal. But a host of challenges, trends and predictable distortions also come with 
this terrain.65 I have grouped these tendencies loosely together under the heading system biases.

Much like the list of fallacies earlier in this half of the book, these tendencies are well worth 
remembering if you’re interested in what it means to make better use of, and help to improve, 
information systems. They’re not exclusive to information systems – and they’re by no means 
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present in every way to organize information – but they do hopefully suggest a useful selection of 
structural influences worth heeding in our digital age.

Network effects

In the early 1980s, the inventor of the Ethernet system for connecting computers into local net-
works, Robert ‘Bob’ Metcalfe, developed a sales presentation with a bold claim at its heart: that 
the value of a network increased in proportion to the square of its number of users, while its cost 
only increased in proportion to the number of connected machines. In other words, beyond a 
certain number of users, the value of a network begins to increase exponentially above the cost 
of adding new users.66

It was the perfect message for selling more Ethernet cards. Its was also prescient. By the mid-
1990s, the effects of what had come to be known as Metcalfe’s law was seen not only in networked 
hardware but also in the data and software networks running on that hardware. Metcalfe was pop-
ularizing a phenomenon that had long been known to telecoms engineers, known as the network 
effect: the fact that the most useful network is generally the one that is used by most people, and it 
becomes more and more useful as more people join in.

You would never use a phone – no matter how good – if you could only use it to contact three num-
bers. Similarly, past a certain level of scale, a dominant network can become the only good choice 
because it’s the place most likely to connect you to what you want. Why use a search engine that 
only indexes a fraction of the information you’re interested in? Why use a social network if none of 
your friends are on it?

Network effects help explain the ‘winner takes all’ tendency of large, open networks like the inter-
net, where companies like the ‘big five’ of Apple, Google, Amazon, Microsoft and Facebook can 
dominate competitors in almost every region, making it extraordinarily difficult for small or local 
players to compete. They also embody a central tension related to social proof in an information 
age: something may not be that good, or that accurate, and still lock people into using it because 
they feel they have no choice.

As we’ll see, network effects underpin many of the other trends discussed in this section, because 
they underpin the gathering and conversion of massive amounts of information into powerful, 
predictive and profitable patterns. Network effects also relate to a unique feature of information 
systems when it comes to competition and monopolies. Buying manufactured goods in a market-
place where only one company makes them is likely to produce far worse results than if several 
companies are competing for your custom. But information resources based on data are likely to 
be better if a company has more data, and best of all (at least in principle) if one company holds 
all the data – and can thus search everything, connect you to everyone, and analyse every factor 
exhaustively.

This runs entirely contrary to conventional thinking about marketplaces. Should a tiny number 
of private companies be able to hold almost all our data? You may argue that this is what’s best 
for consumers in terms of usefulness and user experience – but only if you’re prepared to ignore 
those aspects of social and civic life that private companies are not incentivized to respect.

Impact over insight

This describes the degree to which emotional impact – and the corresponding likelihood that 
content will be shared and discussed, and attract attention – matters more than the integrity of 
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the content itself. This is most true of online business models based on measuring and selling 
attention, together with all the data associated with engagement.

For instance, a sensational video featuring entirely fictional claims about a politician might get mil-
lions of views (and even influence the outcome of an election) on the basis of its emotional impact, 
irrespective of the truthfulness of its claims. Impact often counts for much more than insight in the 
emotionally driven arena of social media and sharing.

Quantity over quality

This describes the degree to which volume of traffic, number of users or other quantitative meas-
ures are treated as directly correlated with quality, rather than as relating to it in a much more 
qualified way.

For example, you might decide to purchase something because it is a bestseller and thus ‘must’ 
be excellent, rather than recognizing that, while there must be something about a bestseller that 
has caused it to sell so well, this is likely to relate to a host of factors in addition to quality (it may 
be that the seller is massively discounting in an effort to get rid of stock, for instance, or has been 
manipulating recommendation algorithms).

Echo chambers

This describes the tendency of people to seek out only information, sources and relationships 
online that support their own worldview. Given the vast quantity of options out there, people are 
able to endlessly find confirmation of whatever views they hold, and to avoid interactions that might 
challenge them.

For instance, someone might be extremely surprised by an election result, because almost all the 
news and views they consumed supported the candidate who lost. In an echo chamber, all you 
hear is voices very like your own, echoing from wall to wall.

Filter bubbles

Where an echo chamber is based on someone’s active choices, a filter bubble is imposed by 
information systems themselves on the basis of customization and personalization, meaning that 
someone might not even realize they are seeing the world from within such a bubble. The term was 
coined in 2011 by Eli Pariser in his book of the same name.67

For example, a search engine may modify its results based on your individual preferences and 
history, producing only the kind of results that you are likely to approve of. Similarly, a social media 
feed may deliberately show only things you are likely to like – or to feel strongly about – based on a 
detailed analysis of your profile and history. 

As with echo chambers, the potential problem is that this creates a biased information environment 
that supplies only resources selected to conform to your prejudices, or to the prejudices and prior-
ities of the corporations mediating your access to information. One rich question provoked by this 
observation is under which circumstances an information environment can best create serendipi-
tous connections, plurality and the puncturing of filter bubbles – something discussed in the study 
skills at the end of this section.
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Polarization

This describes the potential result of grouping together a number of people with similar views and 
interests, as often happens in social media and online groups when people self-select according to 
a particular concern. In such groups, the lack of a broad diversity of opinion can, over time, make 
the group as a whole gravitate towards extreme positions, because genuinely opposing voices do 
not exist and groups tend to encourage coherence and consistency.

For example, discussions within an online group of activists might, over time, move towards a more 
extreme position, with less willingness to compromise, if it only contained members from a narrow 
spectrum of views. This can also encourage societal polarization, because people with differing 
views engage less with one another and instead spend a majority of their time engaging only with 
like-minded people. Note that there’s nothing inevitable about social media causing polarization, 
and there is plenty of ongoing dispute as to its role.68

Tyranny of the minority

This describes the way in which a highly vocal, inflexible minority can come to dominate policy 
and decisions. For example, if a group of 100 people are planning a meal and 90 of those people 
are flexible about what they eat while ten people absolutely refuse to eat anything that isn’t 100 
per cent organic, the group will be obliged either to provide a 100 per cent organic meal or to 
split up acrimoniously.

In general, an inflexible and persistent minority has the power to disproportionately influence out-
comes when it exists alongside a more tolerant and flexible majority – a fact that can lead to extreme 
positions that are actively endorsed only by minorities who nevertheless dominate debates and 
negotiations.

Algorithmic bias and inscrutability

I’ve already observed that all data is made rather than found – something that becomes highly 
significant once you move into the realm of big data and the machine-learning algorithms trained 
with this data. Two potential problems are worth particular attention.

First, algorithms can swallow and regurgitate any biases contained in the original data. Second, 
the inscrutability of most machine-learning processes can make this process difficult to either 
critique or reverse engineer, unless you have an expert understanding of the original data and its 
limitations – something that many end users of algorithms entirely lack.

For example, research published in April 2017 in the journal Science suggested that algorithms 
analysing large bodies of English-language text tended to acquire gender and racial biases embedded 
in this language. Such results are just the tip of the algorithmic iceberg and suggest an area in 
which critical analysis is needed if we are not to accidentally train AIs to enforce existing social 
inequalities, prejudices and exclusions.69

Structural recency bias

As we saw in Chapter 9, recency bias entails over-estimating the significance of recent events at 
the expense of longer-term trends. For instance, someone might put great emphasis on a recent 
electoral result when trying to explain the state of the economy, neglecting long-term trends. Several 
factors make this kind of bias especially influential when it comes to information online.
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Many sites, search engines and social media services emphasize freshness and novelty as a crite-
rion for relevance. This combines with the dominance of information streams as a way of presenting 
information, with an emphasis of trending topics and the present moment. 

The internet itself has only been widely used for a few decades, with vastly more information pro-
duced each year than in all previous years put together, weighting the information environment 
itself against the longer term – and this is before you consider the failure to maintain or to make 
accessible many older digital resources. Finally, because people themselves are free to search for 
anything they like, they are naturally more likely to seek out recent things that come more easily 
to mind.

SMART STUDY: How to resist system biases in ten easy(ish) steps

1	 Don’t let emotional impact dominate your online actions: if the topic is an important one, focus 
on verification and the provenance and basis of others’ claims.

2	 Dig into edit histories and follow up references: try to find out how and where information that 
may be widely accepted actually came into being.

3	 Go beyond the easy and instant: always aim to browse beyond the first page of search results, 
the most-cited sources and the most popular solutions.

4	 Allow yourself to engage deeply and serendipitously with themes and topics that interest you, 
rather than simply trying to cover the ‘greatest hits’ in a field.

5	 Go big and small: deliberately use small networks and services in parallel with large ones. Draw 
on a diversity of individual recommendations, reviews and curated links.

6	 You can use social media to break out of your echo chamber: deliberately follow people and 
sources from different perspectives and backgrounds to your own.

7	 Don’t get institutionalized: it may be where your friends spend all their time, but don’t end up 
using just one service more than you do everything else put together.

8	 Become more aware of your filters: see how search results and recommendations may be 
being customized based on your history or preferences, and how you can turn this off.

9	 Live beyond the moment: dig into the past, take the longer view, deliberately search back 
through years rather than months. Resist the perpetual pressure of the present.

10	 Always ask of data: which things are and are not being measured, how is this being done, 
and what might be the biases and limitations of the resulting claims?

Time, attention and other people

Critical thinking requires you to slow down: to think twice and to ask whether your intuitions and 
instincts can be trusted in a particular situation. Time pressure is one of the great complaints 
provoked by technology, and for a simple enough reason: when very limited human time comes 
up against limitless opportunities for connection and interaction, there’s a clear mismatch – and a 
battle of willpower and habit that almost everyone will have experienced.

We can think of this in terms of suffusion and scarcity. One of the most significant scarcities in an 
age of information suffusion is human time and attention itself. And the pressure on this resource 
plays out through two related challenges:

•• Everyone and everything is constantly competing online to win attention, and there isn’t nearly 
enough to go around, either individually or collectively.

•• Constant connectivity can flatten every moment of time into the same kind of experience, and 
this isn’t good for either human cognition or well-being.
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Take something as simple as email. Too often, I find that my own email inbox is a to-do list that 
has been written for me by other people: a list of tasks that I haven’t chosen, that don’t corre-
spond to my priorities and preferences, and yet that I feel I need to work through methodically 
on a daily basis.

How did this happen and what can I do about it? Emptying my email inbox can feel like the most 
essential and satisfying of tasks, yet sending more email simply means getting more email back 
in return, while filling up everybody else’s inboxes along the way. What I actually want isn’t a clear 
inbox. It’s peace of mind. It’s meaningful communication with friends and colleagues. It’s having 
enough space in my head for other things.

THINK ABOUT THIS: What do you think are your own best and worst habits when it comes to 
technology? How might you do more of the best and break out of the worst? .....................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

It seems to me that we face two entwined questions every time we reach towards a screen. What 
does the system we’re using want us to do? And what do we ourselves want? If we’re not careful, we 
will only ever answer the first of these questions. And if that sounds a little dramatic, here is some 
advice in two key areas for managing your time and relationships with (and through) technology.

Daily habits and priorities

Prioritize by importance, not ease: don’t fall into the trap of putting off the things that really matter 
just because other things are easier to accomplish immediately. Make sure the things that matter 
most have enough time set aside for them.

Batch your tasks: rather than constantly switching between tasks, try to arrange at least some of 
your day into focused chunks of attention allocated to one task at a time. For example, set aside 
an hour at the start or end of a day (or both) for email and messages, and don’t check these in- 
between – if you can manage to resist the temptation for that long.

Pull, don’t push: interruption is the bane of focus – when working, you should aim to ‘pull’ rather 
than ‘push’ notifications, meaning you check them when it suits you, rather than have them con-
stantly arrive in the background of whatever else you’re doing.

Embrace boundaries: don’t turn all your time into the same kind of time. Don’t be online every min-
ute of the day, and try not to bring the same kind of connectivity into every moment and place in 
your life. You’ll work better if places like the library and the study are only for work. You’ll relax better 
if places like the kitchen and bedroom are not for hours of browsing and messaging.

Communications and other people’s time

Be brief, helpful and clear in the messages you send to others, using helpful subject lines  
and a clear structure. Most emails and messages don’t require more than four sentences.  
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If they’re longer, use bullet points and white space to keep things clear, and ensure that important 
points aren’t overlooked inside a hunk of text. Do others the courtesy of reading their messages 
closely.

Avoid long chains wherever possible in email, messages and discussions: resolve things, then move 
on. Don’t stay copied in when you don’t need to be and don’t constantly seek reassurance.

Time is an excellent filter: delay your replies to non-urgent messages, updates and emails. You may 
find that some of them don’t need replying to at all. If something is truly urgent, get it dealt with 
instantly; otherwise, let others wait until you are ready.

Search, discovery and categories of knowledge

You are about to start work. What do you do? You turn to a digital device: a laptop or desktop 
computer, a smartphone, a tablet. Then you start typing or – increasingly frequently – speak your 
request out loud.

If you’re beginning a piece of work, you probably type a query into a search box – a search engine, 
like Google; a library catalogue; a database of academic papers; a general online resource, like 
Wikipedia; or a specialized online resource, such as government records, health data and news-
paper archives. Probably, you’ll make your way to most specialized online resources via an initial 
search query. Also probably, you won’t think very much about any of this.

But what does it mean to search effectively? The answer seems so obvious it is hardly worth stating. 
A search is successful if you find what you were looking for. Yet in order to fully describe this pro-
cess, we need to consider the nature of both search strategies and discovery strategies: techniques 
that enable us not only to find particular information but also, more importantly, to find out what 
kind of thing we ought to be looking for in the first place.

•• Search strategies are about finding things that we already know about, or that we are aware we 
need to find out about. 

•• Discovery strategies are about finding out what kind of things we need to know, opening up a 
field for investigation and exposing ourselves to diverse perspectives.

This allows us to account for four different categories of knowledge and ignorance:

•• Identified knowledge (‘known knowns’): those things we know that we know and are typically 
just one click or careful search term away.

•• Identified ignorance (‘known unknowns’): those things we know that we do not know and 
are thus explicitly setting out to investigate: a careful search strategy can help us home in 
on these. 

•• Unidentified knowledge (‘unknown knowns’): those things that are known but have not been 
formally identified as knowledge in our investigation: a successful discovery process allows us 
to identify a range of different sources of knowledge.

•• Unidentified ignorance (‘unknown unknowns’): those things we do not know we do not know 
and are thus likely to find out about belatedly, if at all.

These four categories can be mapped in a diagram based loosely on the psychological testing 
technique known as a Johari window (named after its two inventors: Joseph Luft and Harrington 
Ingham, who first developed it in 1955 at Western Training Laboratories as an illustration of relation-
ships in terms of awareness):70
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To begin with, let’s consider what it means to research something in a non-academic context. 
Imagine that you have been asked to help out one of your less technologically confident cousins 
with the following task (and that you’re keen to help, rather than irritated to be asked):

Thanks so much for agreeing to help! I’m looking to buy a new laptop for around £500, but I don’t 

know what to get. I want something light with a good battery life. I don’t care so much about how 

powerful it is. It’s for work and I travel a lot. Someone suggested I check out the new Lite99 model from 

FictionalLaptops? But really, I’m happy to go along any lines you suggest. It would be really kind if you 

could send me over two or three recommendations.

How would you set about helping this person? Have a think. First of all, you need to consider as 
clearly as possible the purpose of your research. The key points are:

•• You are looking for a new laptop priced at around £500.
•• The laptop should be light and have a good battery life.
•• It doesn’t need to be especially powerful.
•• It should be appropriate for work and travel.

You have also been asked to evaluate one specific question:

•• Does the new Lite99 model laptop from FictionalLaptops fit these criteria?

Finally, at the end of your research, you need to: 

•• Deliver two or three recommended laptops that best fit the above criteria.

Simple enough? Let’s deal with the specific query about the Lite99 model first. In order to answer 
this, you will need to verify the price and specs of the Lite99 laptop. In order to do this, in turn, you 
will need to find the Lite99 laptop via a reliable, authoritative source: its manufacturer’s website or 
the website of a reliable online sales outlet, or a review or discussion in a reliable online article or 
forum – or, ideally, all of the above for comparison.

How will you set about doing this? Here, we are operating in the realm of a search strategy 
aimed at tapping into identified knowledge (the criteria you know you need to fulfil; the spe-
cific Lite99 laptop you have been asked to check out; what kind of a final result you want 
to deliver) and identified ignorance (researching how good the Lite99 laptop is; researching 
what laptops meet the criteria you have been given). Starting with the Lite99 laptop itself, you 
might thus begin by:

•• typing the two search terms, Lite99 and FictionalLaptops, into a web search engine, looking 
through the results and opening up several suitable pages

•• typing the two search terms, Lite99 and FictionalLaptops, directly into the search box of a site 
like Amazon to see its price, details and reviews

•• typing the two search terms, Lite99 and FictionalLaptops, into the search box of a particular 
expert site you trust for an informed discussion.

Certain (known) Uncertain (unknown)

Identified (known) Identified knowledge
‘known knowns’

Identified ignorance
‘known unknowns’

Unidentified (unknown) Unidentified knowledge
‘unknown knowns’

Unidentified ignorance
‘unknown unknowns’
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By looking through and comparing this information, you should be able to answer your research 
question about the existence and specifications of the Lite99.

Now, you face a more open field of inquiry – one which requires you to begin a discovery process 
aimed at turning up unidentified knowledge. These are the key questions: what do you need to 
know about that you don’t yet know about, and how can you begin to discover this?

The first step is to deploy a range of deliberately vague search terms, designed to cast a wide-
enough net to turn up potential key information about laptop makes, models, features, prices and 
quality. Over time, your discovery strategy might end up looking something like this:

�	 Begin with varied, general search queries – producing a wide selection of pages and articles 
about laptops in the right kind of price range.

�	 Develop initial ideas about more and less trustworthy sources of opinion about laptops: online 
magazines, discussion forums, expert reviews, and so on.

�	 Browse the most reliable and expert resources for key considerations to look out for when buy-
ing laptops in this price range – more and less desirable makes, the specs of suitable laptops, 
decisive factors, things to watch out for.

�	 Follow up with more specific search queries – these might include manufacturers of laptops that 
seem promising, names of high-quality review sites.

�	 On the basis of this second search, start to directly research multiple models of promising lap-
tops across manufacturer, sales and review sites.

�	 Move towards highly specific search queries – precise model names, typed in inverted commas 
in order to find exact results, across review and sales sites.

�	 Using the above queries, engage in depth with the most promising models, comparing features, 
date of production, price and availability, and user and expert reviews.

�	 Keep a record and produce an initial draft of what, in this case, you judge to be the best balance 
of price, features and quality meeting the original criteria.

�	 Edit your initial draft down, focusing on the most relevant materials by deciding which laptops 
from your longlist achieve the best balance of criteria.

�	 Write up your results clearly and helpfully in a summary form: a friendly email, providing recom-
mendations, links to manufacturers and where best to buy.

Written out like this, it looks like an extremely complex process. Yet you probably do more sophis-
ticated things than this all the time when it comes to online shopping or investigating other people 
on social media. If you’re a reasonably experienced online shopper, you could probably complete 
the above task to a high standard in under an hour. 

Let’s now try applying the ten steps above to something in your own field of study. Use the table on 
the following page to fill in each box in turn as you research a particular question, topic or theme.

While doing this exercise, you may notice that we haven’t yet dealt with the last and most mysteri-
ous category of knowledge and ignorance in our initial classification: the unknown unknowns.

Imagine, in the laptop-recommending scenario, that just as you are about to send off your expertly 
written email of laptop recommendations, you mention what you’re doing to another family mem-
ber. They raise their eyebrows and say this:

You ought to know that your cousin absolutely refuses to use any laptop without a back-lit keyboard. 

Don’t even think about recommending a model without one!

What to do now? You check your shortlist and find that only one model on it has a back-lit keyboard. 
Sighing, you start looking through the longlist again.



What do you want to research? 
Try to come up with one 
question

List varied, general search 
queries to begin

Based on these, list an initial 
range of trustworthy sources

List key considerations and 
questions based on the best 
sources

Follow this up with several, more 
specific searches

List the main points coming from 
these searches

Search for in-depth sources 
on the most important specific 
points

Explore the best in-depth 
sources you have found during 
these searches

Start to record all key points 
from the above in an organized 
way

Once you’ve collated this key 
information, edit it for relevance

Write up the information above 
in a clear and useful form
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Just in time, you have gained knowledge about something important that you didn’t even know 
you didn’t know. We can contrast this with your earlier search and discovery process, during which 
you mapped out information within what seemed like a reasonable field of inquiry. Your unknown 
unknown has come from outside this – it’s something that, in retrospect, you might have found out 
by talking directly to your cousin about their laptop expectations. This is often the case:

•• Engaging and speaking with other people directly is one of the most important ways you can 
stop yourself from narrowing your focus too soon – and from falling into the trap of assuming 
that what you have found onscreen is all there is to be known, or that can be known.

Here’s a more serious example to consider. It is the early 1950s and you are presented with the 
following outline of a hugely significant research project. Given the advantage of hindsight, what 
unknown unknowns might you want to be wary of here?

UNKNOWN  UNKNOWNS

......................................................................

......................................................................

......................................................................

......................................................................

.....................................................................

.....................................................................

.....................................................................

.....................................................................

.....................................................................

In order to test the limits and consequences of the most 

significant new weapon in the history of warfare – the 

atomic bomb – and train our troops to deal with its 

deployment on the battlefield, we will be combining large-

scale military exercises with live atmospheric nuclear 

tests. Tens of thousands of troops will be positioned at 

a distance of seven miles from live atomic explosions, 

observed carefully, put through manoeuvres and marched 

through the blast zone afterwards.

This brief account resembles what happened during the Desert Rock exercises in America between 
1951 and 1957. The identified area of ignorance under investigation was the question of how 
troops might be trained for conflicts involving atomic bombs, and what their immediate effects 
might be. The unidentified area of ignorance that proved most significant, however – the ‘unknown 
unknown’ – was the severe long-term consequences of exposure to radiation. In the 1990s, thou-
sands of people were eventually compensated for the consequences of radiation exposure under 
the Radiation Exposure Compensation Act: a statute that, according to the US Department of 
Justice, had by 2016 approved over two billion dollars in payouts to over 31,000 people (Desert 
Rock was not the only source of exposure to radiation).71

Why is it worth mentioning these things in the particular context of technology? As in the example 
above, unknown unknowns – those forms of ignorance we have not yet identified – are often what 
matter most in the long term. Too narrow a consensus on immediate opportunities and challenges 
can blind us to them, as can an unwillingness to draw on diverse expertise and acknowledge 
uncertainty – factors that a focus on technology-based ‘solutions’ can exacerbate.

THINK ABOUT THIS: Can you think of any unknown unknowns that have caught you out – 
things you didn’t know or think to ask about that, if you could go back in time, you would tell 
your younger self to watch out for? ........................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
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SMART STUDY: Don’t get trapped by unknown unknowns

1	 Expose yourself to a diversity of sources and opinions early in the research process, without 
focusing too soon on a single, narrow line of investigation.

2	 Continue exposing yourself to serendipitous and unplanned information sources, especially via 
contact with a diversity of other thinkers, researchers and critics.

3	 Maintain a healthy disregard for prevailing opinions and orthodoxies.
4	 Remain open-minded and flexible, and invite debate, dissent and critique from others.

Practical tips for search, discovery and beyond

To close the chapter, I’ve collected a range of practical tips spanning search, discovery and beyond. 
You may be familiar with many of these; some may seem so obvious they aren’t even worth men-
tioning. Yet I suspect there will be at least one or two you haven’t encountered before.

At the end of this section is a table for you to write out five suggestions you’ve taken from this 
list that you think might be useful to you. As ever, this is the most crucial element in the learning 
process: taking generic advice and translating it into practical habits.

Be precise when you’re certain

The more precisely you know what you’re looking for, the more it pays to be as precise as possible 
in your search terms: an effective search will produce a small number of relevant, high-quality 
results.

Put precise phrases inside quotation marks to find only those exact words in that exact order. 
For example, searching for ‘Protein measurement with the folin phenol reagent’ will only pro-
duce results featuring precisely this phrase – the title of one of the most-cited scientific papers 
of all time.

If you’re not sure about the exact phrasing of a quotation or title you’re looking for, either search 
for a few words you are sure of, or search without quotation marks for the most unusual few words 
you’re interested in. For instance, if you cannot remember the exact title of the paper above, 
searching for the terms measurement folin phenol paper will easily locate the original paper.

Using more unusual words or longer phrases will produce fewer results. In the example above, 
typing folin phenol paper locates the paper in question instantly, while typing protein measurement 
does not do so as effectively.

Use discovery to unlock search

A successful discovery process will help you to ‘unlock’ new areas of investigation, by providing you 
with some of the key terms, phrases, themes and authorities that indicate relevant and informed 
discussions.

Once you start to acquire these key words and concepts, you’ll be able to search for and compare 
information far more effectively; until you do, you may find yourself unable to locate high-quality 
resources.

For example, if you want to learn about the history of digital computers in detail, you might start off 
with some generic search terms, but once you discovered the names of some of the earliest com-
puters, searching specifically for terms like Electronic Numerical Integrator and Computer 1946, 
you would be likely to ‘unlock’ more detailed, specific resources.
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Use advanced search to narrow down results

Most search engines will feature a number of ‘advanced’ options that allow you to narrow down 
searches by criteria such as date, language, exact phrase, range of numbers, region, last updated, 
where terms appear and type of file.

You can also access similar options to narrow down results across media such as images and vid-
eos, based on format-specific criteria such as date, duration or quality. In general, always narrow 
down a search as much as you can.

Search within results and pages

Remember that you can search within web pages using a browser’s own integrated ‘find’ function 
(Ctrl + F in Windows, Cmd + F on a Mac) to take you instantly to a key word or phrase. Don’t waste 
time scanning and scrolling when you can simply type and click.

You can also use a browser search to go straight to a particular word within a page of search results, 
and choose to display a larger number of search results on one screen in order to make it easier 
to scan and search them. Once you’ve found a useful online resource or website, use its internal 
search function to find particular pages.

SMART STUDY: Using operators within search queries

Operators are special characters and commands you can integrate into search terms, giving you a 
short cut to advanced techniques. Think of them as a programming language for search engines. 
Below is a selection of the most useful, based largely on Google (although several are standard). 
Microsoft’s Bing has an impressive selection of advanced operators too:72 explore for yourself and 
see what you find.

•• Exclude certain words by putting a minus sign in front of them. For example, typing famous 
Toms –Cruise would return search results that featured the words ‘famous’ and ‘Toms’ but 
not ‘Cruise’.

•• By default, entering multiple terms into a single search looks for results containing all of them. 
You can instead put OR between terms in order to display results featuring either one term or 
another. For instance, typing Paris OR Amsterdam would return results featuring either ‘Paris’ 
or ‘Amsterdam’.

•• If you don’t know exactly what you are looking for, or how to spell something, you can use the * 
symbol as a ‘wildcard’ in place of a word or letter. For example, searching ‘richest * in history ’ 
would return results for this four-word phrase featuring any word at all in place of *. Similarly, 
searching techno* would return results featuring any word beginning with ‘techno’, such as 
‘technology’, ‘technocrat’ and ‘technological’.

•• Search for results within a particular website by putting site:XXX in front of your query. For 
instance, typing site:bbc.com horses would return results for the word ‘horses’ only from 
within bbc.com.

•• Use inurl:XXX to search only within a web address itself (a web address is also known as a 
URL), or the qualifier intitle:XXX to search only within a page title. For example, searching 
intitle:FAQ will bring up all pages with ‘FAQ’ in the title.

•• Use the tilde symbol ~ to search for synonyms. For instance, typing ~college will find results 
not only about colleges, but also about words with a similar meaning, such as ‘universities’.

•• Search a particular range of results by typing two full stops followed by a space. For example, 
typing nobel peace prizes 1920.. 1960 will produce a list of results for Nobel Peace Prizes 
ranging between 1920 and 1960.
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•• See the cached version of a site – an older, snapshot version of the site stored on Google’s servers 
rather than the current ‘live’ version – by typing cache:XXX where X is the site address. For example, 
cache:bbc.com will show the latest snapshot of the BBC site taken and stored by Google.

•• Search for related sites by typing related:XXX. For instance, related:NYtimes.com will list sites 
similar to the New York Times (top of the list when I searched in 2017 were USA Today, CNN 
and the LA Times).

•• Search for sites that link to a particular URL by typing link: XXX.

Use social search, ask for help – and give it

Search social media directly for topics and themes to find links to discussions, articles and fur-
ther ideas.

Don’t be afraid to put queries out there on social media, in the comments of relevant pages, in 
forums and discussions, or on dedicated services like Quora. It never hurts to ask, and might 
lead to a discussion or information worth a thousand searches.

If you know the answer to someone else’s question, help and share your experiences. What goes 
around comes around. Plus, explaining something to others can be one of the best ways of making 
sure you know it yourself.

If you know a lot about something, why not edit shared resources like Wikipedia and make things 
a little better for others? Anyone can do it: it’s quick and easy, and it can help consolidate your own 
learning and understanding.

Life beyond Google: use a variety of tools and services

Putting lists of digital resources into a textbook is often a waste of time, as they can change rapidly 
over time and vary greatly between disciplines, institutions and regions. This is therefore a deliber-
ately general list of types and categories.

Above all, ensure you familiarize yourself with how to search specialist academic, library and jour-
nal resources at your institution as soon as possible. Ask a librarian for help if needed. Don’t be 
shy or slow to start using these. They’re expensive, vital resources, and your course is likely to 
have particular recommendations and requirements. Are there databases you need to search for 
papers? From PubMed and Web of Science to Google Scholar, ORCID and JSTOR and far beyond, 
make sure you’re confident with the core tools for your field.

Your institution will also have subscriptions to a variety of study resources such as dictionaries, 
records, archives, online manuscripts and so on, varying by subject. Explore these on faculty 
and library pages, and work out whether they might enhance your studies, or prove useful and 
interesting in their own right.

Google is great, but don’t rely on it exclusively. Use other search engines for general queries to get 
a variety of results; and when you’re looking for something particular, ensure that you use more 
specialized tools. 

Once you’ve found a useful site or resource, search inside it. Use its own search functions and go 
directly to it when needed.

Don’t forget, you can search within individual pages or articles, using the search function in your 
web browser: go directly to relevant key words, rather than waste time scrolling through and looking 
for them manually.



Every option you’re 
given can be wrong. 
Before you choose, 
ask first – is the best 
or most meaningful 
response even on 
offer? Perhaps the 
better choice is to 
reject the deal. Look 
outside the frame. 

Ten
#TalkCriticalThinking
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Searching the pages of scanned books can be especially useful for uncovering reliable, original 
versions of texts and quotes. Google Books is probably the best tool for this, outside of libraries and 
subscription services.

Search images, books, videos, news and locations as needed to get more useful results. Sometimes, 
images will be far easier to look through and choose between than written results. Sometimes, you 
may wish to search within news results. Sometimes, videos from a reliable source will demonstrate 
or explain something much more clearly than text, especially if you’re looking for a practical ‘how to’.

Collate, organize and be ambitious

Collate, curate and manage the content that matters to you through a variety of tools, productivity apps, 
web-clipping services and specialist software: from Pinterest, OneNote and Evernote, to academic refer-
ence tools like EndNote and Reference Manager – and (as ever) far beyond these few current examples.

Keep good records, be organized and use technology to make your life easier – not to make addi-
tional work (or displacement activities) for yourself. Use productivity apps and tools, but remember:  
don’t turn something into a habit unless you’re sure it’s genuinely worth your time.

Don’t confuse copying and pasting with original work. Type your own final work from scratch, keep-
ing it separate from your records, curation and clippings. Take ownership of what you create, and 
make sure it’s all your own.

Repetition and refinement are your most important skills. Don’t go with the first result on the first 
page by default. Don’t go with the first draft of anything you produce. Go beyond, read around, 
cultivate variety. Nothing is easier to spot than work that has never gone beyond the first page, the 
top few results, or the easiest and most obvious things that came to hand.

Finally, ask yourself: what are the most useful five tips from the above lists for you, and how might 
you apply them in your own work, studies and practice? Fill out the list below:

GENERAL ADVICE HOW WILL IT WORK FOR ME?

1	 .....................................................................
	 .....................................................................

•	 ..................................................................
	 ..................................................................

2	 .....................................................................
	 .....................................................................

•	 ..................................................................
	 ..................................................................

3	 .....................................................................
	 .....................................................................

•	 ..................................................................
	 ..................................................................

4	 .....................................................................
	 .....................................................................

•	 ..................................................................
	 ..................................................................

5	 .....................................................................
	 .....................................................................

•	 ..................................................................
	 ..................................................................

THINK ABOUT THIS: Do you feel optimistic about the future of technology? Which technologies 
are you most excited about, looking ahead? Which are you worried about, or do you dislike?
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
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Summary

In a digital age, there is a tension between what it means to acquire, debate and disseminate knowl-
edge and to interact constantly with and through information systems.

•• Acquiring, debating and disseminating knowledge tends: to be slow and effortful, to prioritize 
truth and accuracy, to persuade primarily through reasoning, and to actively invite debate 
and dissent.

•• Interacting constantly through shared information systems can put an emphasis on speed and 
ease, on emotional and social impact, on popularity rather than truth, and on confirmation 
and consensus.

Given that elements of both of these tendencies are present in most uses of technology, an impor-
tant underlying question is:

•• How effectively are we able to pursue knowledge while also interacting through shared, sociable 
information systems, and benefiting from their opportunities?

To think precisely about this process, it is useful to make a distinction between data, information 
and knowledge:

•• Raw data is figures or facts, awaiting organization.
•• Information is data that has been structured, processed, arranged or placed in a particular 

context in order to make it meaningful.
•• Verification entails performing a reliable process in order to investigate the accuracy and rel

iability of information.
•• Knowledge is information that has been verified, and that we thus have good reason to believe 

describes the way things actually are.
•• Transparency entails honesty and clearly showing your process of verification and acknow

ledging its limitations.
•• Authority describes the claim, based on its source, that one particular account of the way things 

are has primacy over others.

More information does not automatically create more knowledge. In fact, it creates considerable 
challenges when it comes to creating knowledge and understanding. Particular vulnerabilities and 
biases to be alert to in information environments include:

•• The power of social proof and its conflation of authority with popularity.
•• An emphasis on impact over insight, and on quantity over quality.
•• The prevalence of echo chambers, network effects, filter bubbles and polarization, together with 

the tyranny of the minority.
•• Recency bias, together with an emphasis on speed and freshness as proxies for significance 

and merit.

All of these challenges are connected to time and attention, and to our reliance on cognitive 
heuristics (mental short cuts) when called on to make decisions constantly and rapidly within an 
environment where we are continually exposed to others’ opinions.

When conducting any investigation, we need to account for four different general types of know
ledge and ignorance, and to do so by deploying both an effective search strategy (finding something 
specific that we know we are looking for) and a discovery strategy (discovering what it is we ought 
to be looking for):
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•• Identified knowledge (‘known knowns’): those things we know that we know and that are typi-
cally just one click or careful search term away online.

•• Identified ignorance (‘known unknowns’): those things we know that we do not know, and are 
thus explicitly setting out to investigate or discover.

•• Unidentified knowledge (‘unknown knowns’): those things that are known but have not been 
identified as a source of knowledge by us.

•• Unidentified ignorance (‘unknown unknowns’): those things we now know we do not know and 
will thus find out about belatedly, if at all.

Gaining knowledge within this last category of ‘unknown unknowns’ is difficult and demands the 
deliberate cultivation of a diversity of sources, an open planning period, continued exposure to 
serendipitous information, and remaining open-minded, flexible and resistant to prevailing opinion.

Now watch the video ‘Beating the bias built into machines’. It’s on YouTube. Tell me what you think via #TalkCriticalThinking
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Five things you’ll learn in this chapter

1	 A recipe for good writing
2	 What good academic writing looks like
3	 Things to avoid in your writing
4	 The importance of cultivating better habits
5	 Ten commandments for critical thinking

If you want to think critically, to work well and to engage successfully with others, you need to 
care about words and the ideas they contain. You need to expose yourself to others’ views, and to 
express your own, as richly as possible. This takes a great deal of practice. But it’s worth doing – 
and I want to begin this final chapter by suggesting some ways in which you can make it happen. 
We’ll then move on to the question of what you aspire towards more broadly: of what more effective 
thinking might mean for you and which habits are most likely to take you there.

Good writing in general

One of the most invigorating habits I try to encourage in myself is reading widely and serendipi-
tously. I love getting lost in interesting books: science fiction, non-fiction, philosophy, thrillers with a 
twist. If I can, I like going out and doing this in a café, library or coffee shop – somewhere I can sit 
for a while outside my ordinary routines, watching the world.

I find this focus the perfect antidote to the mess of emails, social media updates and fragmentary 
tasks that await me onscreen. It also fuels my mind. Getting lost in other people’s words creates a 
sense of energy and possibility without which I wouldn’t write, work or think as I wish. Hence my 
first recommendation for good writing:

(1) Good writing begins with good reading: this isn’t the same thing as reading only ‘good’ books. 
It means reading widely, closely, passionately, eccentrically, with pleasure and ambition. It means 
following recommendations, but also developing your own taste and cultivating curiosities. What do 
you enjoy reading most in general? What do you enjoy reading that’s related to your area of work? 
These are the kinds of questions that will drive your deepest engagement with writing, and help you 
develop the appetite and capacity for reading that underpins all successful writing.

THINK ABOUT THIS: Try asking this question of anyone you know and respect: friends, family, 
colleagues – If you were to recommend just one book to me, what would it be? Some of the 
recommendations I’ve received from asking this have had a huge impact on my thinking. 
Here, for example, is a book that two friends independently told me I had to try: Popper, by 
Bryan Magee (Fontana Modern Masters series, 1985). It’s just over 100 pages long and a 
brilliant read. I would like to recommend it to you in turn. ...................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
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(2) Avoid avoidance: ask any professional writer about the greatest challenges they face  
and they are likely to mention the blank space that stares back before you’ve begun a project. 
Getting going is often the toughest bit. How do you start on something big, something uncer-
tain, something that demands knowledge you don’t yet have? The best answer is – it doesn’t  
really matter. You simply need to get going. You need to produce something that breaks the 
silence. It’s the process of writing itself that teaches you what you have to say.

Hence the advice I offered in Chapter 6: be an active reader, produce notes and annotations and 
scribbles as you write, and start generating words of your own as early as possible. It doesn’t 
matter that these words won’t be perfect. It matters that you are starting to think in the form of 
writing: to get ideas outside your own head. Always be aware of your own avoidance tactics – 
whether these are doing something else entirely, ‘organizing’ yourself in ways unrelated to writing, 
or pretending you need to have read everything before you can begin. Don’t tolerate avoidance. 
Don’t let the perfect be the enemy of the good. Get going.

(3) All good writing is also rewriting: producing any serious, sustained piece of writing requires you 
to become your own reader: to look back over your own work with a critical eye. You need to deploy 
all your skills of close, critical reading to engage with your own work. And, if you’re doing it right, 
you should enjoy the process.

This may sound strange, given that self-criticism can be paralysing. But I honestly believe that 
rewriting and editing your own work is extraordinarily satisfying, if done in the right frame of mind. 
When I’m rewriting something, I like to print it out in order to take it off-screen and work on it with 
a pen in hand, often over a cup of coffee (coffee features heavily in my own writing process). I do 
this because it frees me up to encounter my own words as a reader. I don’t like doing all my writing 
and editing in one place, onscreen, because this can get claustrophobic and overwhelming.

This may be different for you, but I would urge you to try different places and methods for re-engaging 
with your own work – and always to build some time and space for rewriting into any sustained 
project. Revisiting and clarifying what you have to say is the place where decent work turns into 
good work, and where something half-formed begins to take on the final form of whatever you actu-
ally want to say. Sudden insights and leaps of understanding also tend to need time and space to 
appear – a moment of silence, a walk or a pause, a change of scene.

(4) Practice: this is simple enough, yet can’t be said too much. Nobody reads or writes well without 
doing so often. Don’t be daunted by this: rather, throw yourself in. Get reading, get writing, get 
trying. Repeat, learn, enjoy. It’s a mistake to assume that learning takes the form of understanding 
something first, and then working on the basis of this understanding. Most of the time, skill and 
understanding emerge over time as a result of practice – as a result of repeatedly doing something 
and gradually piecing together insights as you go.

Good academic writing in particular

Writing well in an academic context is a particular skill. Although you may both inform and entertain 
your reader along the way, you are aiming, above all, to prove certain things: to prove that you under-
stand what is expected of you, that you have researched and understood the necessary materials, 
and that you are organized and competent enough to structure a reasonable response. What you 
don’t show will get you no credit. The following is a guide to successful academic writing in nine steps:
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(1) Make sure you understand what is being asked of you: What question are you addressing? 
What length and what deadline are you working to? What will a successful essay or project 
do, and what criteria are you being graded by? If you don’t know these things, you cannot 
succeed. It is your job to select and to address a suitable question, and to understand what a 
good answer looks like.

This may sound obvious, but perhaps the most common study error of all – at every level – is failing 
to think sufficiently about the question you are addressing, or making unwarranted assumptions 
about what is and is not required. Before you go any further, make sure you:

•• Paraphrase in your own words exactly what the question you’re addressing means.
•• Confirm how much you are aiming to write, and by what deadline it is due.
•• Check how you are going to be marked or graded, and what exactly you are expected to include 

in your essay or project. Make a list of all this.
•• Seek out at least one successful example of a previous project or essay in the same field, so 

that you have a sense of what you are aiming towards.
•• Ask for clarification as early as possible if you are unsure about any of the above. Don’t waste 

time wondering, worrying or getting yourself confused.

(2) Plan your reading, conduct your research, gather information: we looked at this in detail in 
Chapters 5 and 6. Make sure that your planning and reading form a strategic and an active pro-
cess. Don’t delay the process of writing notes and starting to sketch ideas. Be highly engaged from 
the start: generate notes, suggestions and the beginnings of arguments. Here’s a brief recap of the 
advice on reading strategies from Chapter 6:

•• Create or adopt a longlist of a wide range of possible resources.
•• Turn your longlist into a shortlist relating to your current learning objectives, within which you 

have prioritized a realistic number of resources.
•• Draw on different reading techniques in order to get the most out of your time and resources: 

use skim reading, scanning, searching and close reading as appropriate.
•• Ensure that all of the above entails note-taking, active engagement and constantly asking how 

a particular resource is useful to you.
•• Don’t forget: all note-taking should always provide full details of each source you are using, 

enabling you to find it again and use it as an academic citation.

(3) Structure your content/draw up an outline: structuring your content is not a question of thinking 
until you come up with the perfect sequence of ideas out of the blue. It’s an opportunity to write 
things down, cross things out, experiment with possibilities, and cut and paste and shift concepts 
freely until their best sequence emerges.

Start by writing everything down, and then gradually get rid of whatever turns out to be irrelevant. 
Iterate, edit, improve. The best arguments and explanations tend to emerge from the most com-
prehensive processes of structuring and re-structuring. Guide your process of revision and iteration 
with reference to the following key questions:

•• What are the most important things I want to say?
•• In what order does it make most sense to say them?
•• Which evidence best supports these points?
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These are easy questions to ask and difficult ones to answer. You won’t get it right in one attempt – 
or in two. Keep asking and keep revising your outline, until you get there.

(4) Come up with a good introduction: once your outline is broadly defined, you’re ready to start 
writing for real. Starting with the introduction is a good idea, even if it’s only a draft that you revisit 
later. A good introduction should instantly demonstrate three things to your reader and, by doing 
so, should help you focus on precisely what you need to do:

•• Show that you understand what is being asked of you.
•• Show that you’re aware of the wider context within which your work exists.
•• Show that you’re about to offer a clear, logical and evidence-based account.

(5) Write the main body of your work logically and clearly: write according to your outline and keep 
the big picture in view. You are aiming to convey a sense of control and coherence, and to make it 
clear at all times what is going on. In a longer piece of work, use headings and section divisions to 
keep the structure useful and obvious.

Keep in mind what you yourself have found helpful as a reader of other people’s work. Clarity mat-
ters much more than trying to sound clever or ‘academic’. In general:

•• Give each point its own paragraph, or two paragraphs if it’s complex. Don’t use needlessly long 
paragraphs: ten lines are plenty. Avoid extremely short paragraphs, too.

•• Structure your individual paragraphs by opening them with a clear statement or question, and 
ending them with either a summary or a link to the next paragraph.

•• Don’t get bogged down in one point, or fail to leave enough time or space to cover everything 
that’s needed. Keep referring to your outline to maintain perspective.

•• Make sure that the reading experience flows smoothly rather than jumps between unrelated 
ideas: use linking phrases, or headings and sections.

(6) Your conclusion must answer the question you set out to investigate: refer back to your intro-
duction when writing the conclusion, and if necessary re-draft them both in parallel. Especially 
in an essay, it’s extremely important how you tie the whole scheme together. This doesn’t mean 
forcing yourself into a definitive statement which your evidence doesn’t fully support. Don’t be 
afraid to be cautious and qualified in what you conclude, or to reflect on the complexities you’ve 
discovered. An engaging conclusion is often reflective rather than definitive.

(7) Finish your first draft and set aside the time to revise it: write your first draft in full, feel proud, 
give yourself a pat on the back, and then make sure you’ve set aside a block of time for re-reading 
and revision. You should reserve at least a couple of days for re-drafting your work, and something 
more like a week for longer essays and projects. Plan backwards from your deadline and build this 
time into your schedule.

This should be the most satisfying part of all. When you revise your work, you’re not just checking 
spelling and grammar and formatting (although this is important), but are taking the opportunity to 
encounter yourself as a writer and refine your own style and arguments.

(8) Don’t forget to provide references and a bibliography: make sure you know exactly what is required 
by your department or course on this front. If you’re organized, and if you keep good records while 
doing your reading and research, this should be no problem – especially with software to assist you. 
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Don’t fall down here because you haven’t thought about it until too late, or because you haven’t 
bothered to look up what the requirements are. Get on top of these details, get them out of the way 
and don’t let them detract from the proper business of reading, writing and thinking.

(9) It’s not just about a grade; it’s about feedback and a conversation: you’ve gone to all the effort 
of writing something at length. Try to get the most out of anyone and everyone who has read 
your work – whether it’s friends, family, tutors and professors, or peers online. Read closely and 
carefully any feedback you get, and try to think honestly about how you can use it to do better 
the next time. Ask:

•• What are my strengths and weaknesses?
•• Who or what could I learn from, or use as a model for doing better?
•• What is my strategy for improvement?

These are the questions that in the long term define excellence and success. It’s not about getting 
it right instantly, or plucking a brilliant insight out of thin air. Like most things worth doing, writing is 
about finding a way of working that allows you to improve.

SMART STUDY: What NOT to do in your writing

•• Don’t try to sound too clever or ‘academic’. Don’t try to sound like somebody or something you 
are not. Clarity is the best policy: for you and for your reader.

•• Don’t go with your first draft. Leave yourself time to read and re-read what you have written, to 
edit your work and to make sure it isn’t full of unnecessary errors.

•• Never copy and paste anything unless it’s a quotation, and always put all quotations within 
quotation marks. Never pass off others’ work as your own or use their points without ack
nowledgement.

•• Don’t offer your opinions to the exclusion of others. Present a range of others’ opinions in your 
evidence, ensure you are generous and thorough in representing their beliefs, then carefully 
summarize your own position afterwards.

•• While working on a long project, don’t get bogged down, stressed out and lost in detail. If you’re 
losing perspective, take a break – step away from the screen, do something else and then 
revisit your work when you’re ready.

•• Be clear, be precise but don’t be pedantic, and don’t let pedants beat you around the head 
with grammatical ‘rules’ that are usually no such thing. It’s fine to split infinitives and to end 
sentences with prepositions, for example. Be lively and generous in your style, not dry and 
nervous.

THINK ABOUT THIS: What are some of the best, most impressive and most engaging things you 
have read across a variety of genres? What were the authors doing in each case that worked 
so well? Can you go back and find any particular sentences or phrases that embody their style? 
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
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Writing and rewriting in practice

Given the central role of rewriting in my scheme, this section contains some practical exercises in 
rewriting. I have deliberately avoided a more in-depth ‘rules of style’ approach, because many of 
these so-called rules are, at best, subjective preferences rather than any kind of absolute standard.

SMART STUDY: Seven practical principles for rewriting

1	 Be brief: look for unnecessarily wordy phrases that can be replaced by simpler, shorter ones – 
and for waffle and unnecessary qualifications that detract from your points.

2	 Be clear: look for long, complex sentences that would be better off as several shorter ones.
3	 Clarity isn’t the same as precision: it’s much more important to say clearly what you mean than 

to obsess about defining every term precisely.
4	 Stay on point: look for unnecessary or distracting content that can be removed entirely.
5	 Guide your reader: use signposting words and links to clarify the flow of your ideas.
6	 Revise radically: don’t be afraid to shift around sentences and paragraphs as much as needed 

to improve structure and flow.
7	 Re-read yourself closely: it’s a waste of time to skim your own writing when you’re editing. 

Re-read yourself slowly and closely. It may help to print your work out and go through it line by 
line with a pen in hand.

Replacing unnecessarily wordy phrases with shorter ones is an important skill and worth turning 
into a habit. Have a go at rewriting the following paragraph with this in mind. To make things easier, 
I’ve underlined particular phrases you might want to rewrite:

This essay will undertake an in-depth exploration of sociological analyses of divorce, focusing itself in 

succession upon a range of causative theoretical analyses of rising divorce rates in western societies. 

These include steadily iterative alterations in legal systems, economic and technological paradigm 

transformations, shifts in normative assumptions within the moral and social domains, and the rise of  

a post-religious public consciousness.

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

How did you do? Here’s my version, below, with the new phrases underlined. As you’ll see, I’ve 
simplified the paragraph by avoiding jargon words wherever possible. The result is considerably 
more readable, while losing little in terms of sense.

This essay will explore sociological analyses of divorce, focusing on a range of explanations for rising 

divorce rates in western societies. These include changes to legal systems, economic and technological 

developments, shifts in moral and social norms, and the rise of secularism.

Second, here’s an exercise in splitting up excessively complex sentences into several shorter ones. 
Again, this is an important skill for helping others to follow your train of thought. Your own ideas are 
rarely as clear to other people as they are inside your own head, and manageable sentences are 
an important way of breaking up ideas into digestible chunks. Try turning the following very long 
sentence into three shorter, clearer sentences:
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Amid a climate of fiscal and political pressure, the shortfall in qualified teachers presents the current 

generation of students with both a severe challenge and a potential opportunity in terms of collectively 

putting pressure on government to redress some of the most unpopular and demoralizing aspects of 

a new teacher’s working life – expectations around intensive testing and monitoring being one such 

especially prominent area.

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

Here’s my version, below. Yours may well differ. What matters is that you keep the same sense while 
improving clarity. If you’ve changed the language more than me, that’s fine – there is still plenty of 
room for improvement in what I’ve written.

Amid a climate of fiscal and political pressure, the shortfall in qualified teachers presents the current 

generation of students with both a severe challenge and an opportunity. These students are potentially 

in a position to put collective pressure on government to redress some of the most unpopular and 

demoralizing aspects of a new teacher’s working life. One such prominent area is the expectations 

around intensive testing and monitoring.

Third, here is an exercise to help you practise staying on point by deleting unnecessary material. 
It’s amazing how often a first draft contains words that can be removed completely without loss – 
especially towards the beginning, when writing is often at its most uncertain. See how much you 
can improve this passage by deleting unnecessary material:

When assessing causes of successes and failures in business, it is clear that the most significant factors 

causing these things are often ones that lie beyond the control of businesses themselves: factors such 

as market conditions, competition and chance events. It thus follows that we should be prepared in 

principle as researchers to treat all accounts of heroic individual business leaders building success 

through skill with a healthy initial degree of scepticism. This is an important point to remember.

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

How did you do? Below is my own edit of the paragraph, with unnecessary material struck through, 
followed by a revised version with this material removed. How does this compare to your own edit? 
Can you manage to come up with something even shorter than me, while preserving the meaning?

When assessing causes of success and failure in business, it is clear that the most significant factors 

causing these things are often ones that lie beyond the control of businesses themselves: factors such 

as market conditions, competition, and chance events. It thus follows that we should be prepared in 

principle as researchers to treat all accounts of heroic individual business leaders building success 

through skill with a healthy initial degree of scepticism. This is an important point to remember.
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When assessing causes of success and failure in business, the most significant factors often lie 

beyond the control of businesses themselves: market conditions, competition, chance events. It 

follows that we should treat all accounts of heroic business leaders building success through skill 

with scepticism.

My new version of the paragraph is 44 words long, as opposed to 79. That is almost half as short, 
with no real loss of meaning. The new version presents its points without waffle, and crisply sets 
up ideas to be explored: in particular, I’ve trimmed away qualifications and repetitions. This cre-
ates a more direct style in which points aren’t softened behind phrases like ‘a degree of’ and ‘in 
principle’ – qualifications that may sound thoughtful and careful on first reading, but that contrib-
ute little of value.

Are there similar verbal tics that you find recurring in your writing: stock phrases that add little in 
terms of meaning, but that may make you feel safer? Don’t confuse being vague and indirect with 
being intellectually rigorous. It’s quite an art to express complexity and uncertainty crisply, but it’s 
worth doing. For this final exercise, see if you can find a briefer and clearer way of summing up the 
following paragraph, without distorting its meaning:

On the basis of our analysis of historical data dating back 50 years, it is not unreasonable to suggest that 

there may be a causal relationship between, on the one hand, underlying levels of volatility and, on the 

other hand, market performance, albeit one involving complex feedback mechanisms.

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

How far did your simplification go? Here is my version, which reduces 48 words to just 23 – less 
than half the length of the original:

Our analysis of 50 years of historical data suggests a possible causal relationship between volatility and 

market performance – albeit one involving complex feedback.

This may read as a more confident analysis than the first version, but it simply lacks the padding 
sometimes used to make an analysis sound more expert than it actually is. Don’t be fooled by this in 
others’ work and don’t let yourself get away with it. Inside every first draft is a neater, shorter, crisper 
piece, waiting for you to chip away the words you don’t actually need.

Getting the work done: what is holding you back?

As I commented at the start of this chapter, much of the struggle associated with writing (and work 
in general) lies in overcoming those things that stand between you and getting on with it – the 
factors that block or inhibit you. This is equally true of students and professionals: it’s just that 
professionals have, hopefully, developed more habits and techniques for getting past these blocks. 
(They also get paid, which helps.)

If you’re stressed, afraid, unengaged, angry, or can’t concentrate as you might like to – why is this? 
Is there something you can do differently that would make things feel better? Are there other things 
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that you care about, that you want to write about and explore? In general, you need to do two related 
things when dealing with questions like this:

•• Be honest about what’s holding you back.
•• Be practical about asking what you can (and can’t) change.

Entire books have been written about routines and productivity, some of which are excellent,73 but 
in this section I want to focus on what it means to acquire  habits conducive to critical reading, 
writing and thinking.74

The first time we do something, we are usually making an active choice and engaging critically 
with what we want or need. We carefully select a new mobile phone, an item of clothing, a place 
to study, a place to live, a commuting route, furnishings for our bedroom. After we have done this, 
our choice begins to slip beneath conscious awareness. It becomes habitual: something we do or 
use without thinking. It may also turn out, over time, to be something we shouldn’t have taken on, 
or that we would be better off doing differently.

Reassessing your habits can be hard work, but it’s well worth doing. Your habits define how you 
spend most of your time and energy. As we’ve seen in the previous chapters, active engagement is 
a precious and limited resource: something you need to apply sparingly and selectively. There is no 
such thing as a perfect routine, but there are better and worse ways of structuring your time – and 
unless you are prepared to engage with what you do on this structural level, you are unlikely to 
work, think or live as well as you might.

Hence the significance of setting aside some time and space to examine your habits. Are there 
things you habitually do that you wish you didn’t, or that disproportionately diminish your energy, 
engagement, attention or pleasure? Are there other things you habitually do (or would like to do 
more often) that restore you to your better self – that invigorate and enhance your identity, your 
engagement with the world and others, your sense of possibility?

As we draw towards the end of the book, see if you can think of three things you would like to do 
less often, three things you wish you did more frequently, and three things you cannot change but 
would like to worry about less.

Three things that I would like to spend less time doing are:

1	 ..............................................................................................................................................
.............................................................................................................................................. 

2	 ..............................................................................................................................................
.............................................................................................................................................. 

3	 ..............................................................................................................................................
.............................................................................................................................................. 

Three things that I would like to spend more time doing regularly are:

1	 ..............................................................................................................................................
.............................................................................................................................................. 

2	 ..............................................................................................................................................
.............................................................................................................................................. 

3	 ..............................................................................................................................................
.............................................................................................................................................. 

Habits: by focusing 
our attention on 

those things we do 
often and largely 

unconsciously, 
we can transform 

our behaviour 
by creating the 
conditions for 

new and different 
behaviours
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Three things that I cannot change but should worry less about are:

1	 ..............................................................................................................................................
.............................................................................................................................................. 

2	 ..............................................................................................................................................
.............................................................................................................................................. 

3	 ..............................................................................................................................................
.............................................................................................................................................. 

You may be surprised at how the simple act of writing these out can help you challenge and change 
your attitudes – and how giving yourself permission not to worry about some things can create 
opportunities elsewhere. When are you at your best? How can you aim to be that way more often: 
to put yourself in the kind of situation that allows you to live most fully? These may sound like self-
indulgent questions, but they’re also practical tools for working and thinking more effectively, and 
for defining the direction in which you ultimately wish to aim.

Critical thinking and you

Here, for the last time, are ten questions for scoring your own critical thinking. Ten represents total 
confidence and zero represents no confidence at all. Fill them out and tot up your total.

1	 I am able to pay close, detailed attention to information and ideas	             /10
2	 I can summarize and explain information I’ve come across	             /10
3	 I easily understand others’ points of view and why they believe what they do	             /10
4	 I can clearly express my own point of view	             /10
5	 I am willing to change my mind and modify my beliefs when I learn new things	             /10
6	 I am able to compare and to evaluate multiple sources of information	             /10
7	 I can locate and research sources of relevant information by myself	             /10
8	 I can clearly summarize and explain others’ work, including its limitations	             /10
9	 I am able to justify my own conclusions and to outline the evidence behind them	             /10
10	 I am aware of and able to explain to others the limitations of my knowledge	             /10

Total score:	           /100

If you’ve worked through this book in order, this should be the third and final time you answer these 
ten questions. What is your final score, and how does it compare to previous self-assessments? 
How far have you progressed? In what areas do you have most, and least, confidence? Whatever 
your answers, congratulations on making it this far! On the following page is a final exercise, 
designed to help you consolidate your learning, plan what comes next and celebrate what you have  
discovered.
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As I thinker, I am most confident in ........................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

while I am least confident when ..........................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

One of the most valuable insights of this book, for me, is ...............................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

while I was least interested in learning about ........................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

Looking back, it is most important for me to revise ...........................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

while I want to investigate more about ...............................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

My strategy for continuing to improve and develop is ...............................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
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Ten commandments for critical thinking

These aren’t really commandments, of course. They’re something between recommendations and 
heartfelt advice, and I hope they are a useful note on which to end.

(1) First and foremost, slow down: does what’s in front of you matter and require deep thought? If 
so, pause. It deserves a strategy. If not, don’t worry too much. Get on with it, get it out of the way.

(2) Conserve mental energy: you have limited willpower, limited mental energy and limited attention. 
Try to build habits and a working environment that help you focus. This almost certainly means not 
having email or social media open in the background. Don’t let others dictate your time and attention.

(3) If in doubt, wait: time itself is a powerful filter. Pauses and silence are the friends of better 
thought. Leave those difficult messages for a few days, even a week, and suddenly what you need 
to say will feel much clearer – or you may decide not to say anything at all. 

(4) Know your limits: don’t pretend to know what you don’t know. Practise saying: I don’t know;  
I need to find out more. Seek out others’ expertise where yours runs out. And remember: expertise 
is specific. Don’t assume that someone who knows about Physics has a clue about Economics.

(5) Beware sunk costs: once you’ve put time, effort, cash or care into something, it’s tempting to stick 
with it no matter what, in order to justify your input. Don’t. You’ll never get that expenditure back, 
so try not to consider it at all when looking ahead. Don’t over-value what you have, just because you 
have it. If it’s not working out: cut your losses. Be brutal – don’t get shackled to your past.

(6) Judge strategy, not results: judging by results is dangerous. Stupid strategies can end well; 
sound strategies don’t always work. A bad strategy with a good outcome was still a bad strategy, 
while a good strategy that didn’t work is still worth repeating. This is the only way to play the odds in 
the long term. Don’t be obsessed with short-term success. Keep doing the right thing.

(7) Most things revert to the mean: an exceptional result is likely to be followed by a less exceptional 
one, whether good or bad. Don’t be fooled. Just like the economy after a crash, things tend to 
recover over time, or to fall back from a high. Don’t give someone or something credit for whatever 
was likely to happen anyway. Look to the long term, the big numbers and the underlying trends.

(8) Seek refutation over confirmation: any idea can endlessly be confirmed if you’re only looking for 
support – you can convince yourself the Earth is flat if you never look more than a mile away. Seek 
out challenges and contradictions, and put your arguments and beliefs to a genuine test. If an idea 
or a theory cannot be tested or disproved, it isn’t worth much.

(9) Beware your frames of reference: would you walk one mile for £20? Imagine: you’re about to 
buy a kettle for £40 and then discover it’s on sale for £20 in a shop 1 mile away. You probably take 
a walk. Now, you’re buying a car for £6,000 and you discover it’s on sale for £5,980 (also) a mile 
away. You probably stay put. Why? Your perceptions are always relative, never absolute. Make very 
sure you define your terms of reference and don’t let someone else do it for you.

(10) Every option you’re facing can be wrong: before you choose, ask – is the best or most mean-
ingful response even on offer? A website says you must either enter your personal details or not get 
access. Perhaps the better choice is to reject the deal. A politician says we must either raise taxes 
or lower immigration, but that’s no reason for you to accept either. Look outside the frame. Ask 
whether you’re really being given a choice. Ask, is there a different, better way of thinking?
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Summary

Good writing begins with good reading: reading widely, passionately and actively. Write notes, plan 
your strategy and start filling the page and the screen sooner rather than later. All good writing is 
also rewriting. Learn to read your own work closely, with a critical eye. When writing in an academic 
context, follow these steps:

•• Ensure you understand what is being asked of you.
•• Plan your reading, conduct your research and gather information.
•• Structure your content and draw up an outline.
•• Come up with a good introduction.
•• Write the main body of your work in a logical sequence.
•• Write a conclusion that clearly answers the question you began with.
•• Finish your first draft and set aside the time to revise it.
•• Don’t forget to provide references and a bibliography.
•• Embrace feedback and conversations. Learn and improve.

When it comes to getting the work done, ask yourself:

•• What holds me back psychologically from writing and engaging?
•• What are the most significant practical obstacles to working in the way I would like to work, and 

achieving what I would like to achieve?
•• What is my strategy for overcoming these obstacles?

Now watch the video ‘Ten commandments for critical thinking’. It’s on 
YouTube. Tell me what you think via #TalkCriticalThinking



AND FINALLY…

We live in an age of smart tools and big data: vast and rapidly shifting volumes of information that 
can only be rendered comprehensible to us by machines, and that are in turn integral to training 
machine-learning systems.

Under the right conditions, these systems are narrowly brilliant at optimizing and recognizing 
patterns, and making inferences on the basis of these patterns. Their full potential can only be 
guessed at, but it is already changing our world: capturing more and more of the terrain we used 
to think of as uniquely human, from natural language and image recognition to making medical 
diagnoses and writing music.

Humans, in contrast to our creations, are dazzlingly adept at making rapid inferences from very 
small amounts of data. We are highly adaptive, creative and critical thinkers across many domains, 
simultaneously. We are both biased and empathetic. We collaborate, we negotiate, driven by the 
twin engines of our feelings and our capacity for understanding.

These two things – feeling and understanding – belong only to the human realm, at least for now. 
Between them, they drive everything we do. They cannot be separated, because they are aspects 
of one and the same process. As I have sketched out in this book, we are today beginning to 
understand more about the intricacies of our own minds and motives – and this also means that 
we are becoming increasingly expert at manipulating each others’ minds through every means at 
our disposal.

Behavioural Economics, Cognitive Psychology, Neuroscience, Social Psychology: the insights of 
all these fields are being fed directly into business models aimed at eliciting certain behaviours for 
profit, and into political models aimed at producing certain outcomes for power. This isn’t paranoia: 
this is simply what it means today to be alive, connected to the world and to other people through 
ever-denser networks of information. 

We are far from helpless in the grip of these manipulations, but we are also – often – perilously 
under-informed or indifferent to the biases built into the systems we inhabit. What does a free, suc-
cessful and critically engaged life look like in the 21st century? It begins with the freedom to make 
reasoned judgements on the basis of relevant, accurate information. But it also begins with you, 
your time and your attention: how you choose to spend it, with whom and in pursuit of which aims.

Many of the jobs of 30 years’ time don’t exist yet. But, if we’re lucky, the questions that will enable 
us to make them worthwhile do, including the question of which values we wish our creations to 
relentlessly pursue on our behalf. I believe it has never been more important to think critically, 
together, about the way the world actually is and what we ourselves are in the process of becoming.

Good luck with your work, your life and your thinking – and thank you for reading.
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Abductive reasoning: sometimes known as ‘inference to the best explanation’, this seeks to establish 
the best possible explanation for something believed to be true

Ad hominem: the fallacy of attacking the person making an argument rather than what they 
actually say

Alternative histories: all the other possibilities that did not play out in real life, but that could have 
happened instead of the events actually observed; considering alternative histories is an important 
technique for accurately assessing strategies rather than only judging by results

Amphiboly: using a phrase or sentence that can be interpreted as meaning more than one thing, 
without clarifying which

Ampliative reasoning: another way of describing inductive reasoning, intended to show that such 
reasoning works by ‘amplifying’ premises into a broader conclusion

Anchoring effect: a heuristic; the ability of a starting value or frame of reference to influence your 
subsequent judgements, even when it has no relevance to what you’re considering

Argument: an attempt to persuade someone through reasoning that they should agree with a 
particular conclusion

Argument by appeal: appealing to external factors such as authority or popularity to justify a 
conclusion, resulting in a weak or entirely fallacious argument when such factors have no direct 
relevance to the conclusion they are alleged to support

Argument from ignorance: a fallacious form of argument based on the unjustified claim that 
something cannot be considered true unless it has been proven with absolute certainty

Assertion: a statement of fact or belief, provided without support or justification

Assumption: something relevant to an argument that has been taken for granted by the person 
presenting it, rather than spelled out

Attention vs distraction: the tension between allocating focused engagement to the task in front of 
you versus allowing yourself to be distracted

Authoritative: those sources that are considered most trustworthy and reliable in a field

Base rate: the basic, underlying likelihood that something we are investigating is the case: for 
example, the likelihood that someone selected at random has a particular medical condition, 
based upon our knowledge of how common that condition is within the population at large

Base rate neglect: the formal fallacy of ignoring the the base rate in your analysis, especially when 
this base rate is extremely low, and thus reaching an incorrect conclusion: for example, assuming 
that if someone is an author then they are likely to have sold millions of books, ignoring the fact that 
very few people sell millions of books even if they are authors
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Bayes’s theorem: a method for calculating the probability of an event based on our knowledge of 
previous events – allowing us to avoid the fallacy of base rate neglect and to correctly assess the 
odds of, for example, someone having an extremely rare disease in the event of a positive test 
result from a test that is not always accurate. (If the disease is very rare, a positive test result is 
not likely to indicate that someone genuinely has the disease unless the test is as accurate as 
the disease is rare.)

Begging the question: an informal fallacy; putting the conclusion that is to be proven into your prem-
ises, thus producing something convincing-sounding that proves nothing

Behavioural Economics: the application of psychological insights and methods to economics, 
exploring through experiment and observation the real-life decisions people make

Bias: approaching something in a one-sided way that creates a distorted account of the way things 
actually are

Black swan event: an event that defies both previous experience and expectations based on that 
experience, making it almost impossible to predict

Buzzwords: a rhetorical device; fashionable words and phrases used to make something sound 
impressive and up to date; often a case of style over substance, with little thought beneath the 
surface

Causation: asserting causation is to claim that one thing is the direct cause of another

Cherry-picking: deliberately selecting a few striking results or strong effects from within a larger 
piece of research while suppressing the rest, thus misrepresenting the investigation

Circular reasoning: an informal fallacy; an argument whose premise supports its conclusion and 
whose conclusion supports its premise, making it a closed loop that proves nothing

Clarification: spelling out what is meant by a particular phrase, idea or line of thought

Clustering illusion: see Sharpshooter fallacy

Cogent: an inductive argument that has a good structure, but whose conclusion we should not 
necessarily accept as true (similarly to a valid deductive argument)

Cognitive bias: a particular situation in which mental heuristics (short cuts) introduce a predictable 
distortion into our assessment of a situation, resulting in a flawed judgement

Coherence effect: a cognitive bias; the tendency to judge information not by its accuracy or likeli-
hood, but by how internally coherent a story or a worldview it embodies

Comparable example: a method for testing potentially fallacious arguments and illustrating their 
flaws, by applying exactly the same reasoning in a different context

Complex question: see Loaded question

Conclusion: the final point that someone making an argument is trying to convince you of; the final 
proposition in any argument, supported by its premises

Confirmation bias: the universal human tendency to use new information to confirm existing beliefs, 
rather than seeking to improve and clarify understanding
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Conscious bias: when someone deliberately presents a one-sided view of something or explicitly 
holds a one-sided opinion about something (as opposed to unconscious bias)

Control group: a group, usually selected at random from within a test population, that does not receive 
any kind of experimental intervention and can thus provide a comparison to the treatment group

Correlation: two trends that follow each other closely are correlated; the exact degree of correlation 
between two sets of information can be calculated through a variety of statistical methods

Correlation is not causation: a phrase warning against the fallacy of assuming that, if two sets 
of data closely follow one another, one must be caused by the other – where in fact correla-
tions are common and exist for a wide variety of reasons, while direct causal relationships are 
relatively rare

Counter-example: an example whose discovery makes it necessary to rethink a particular position, 
because it directly contradicts a generalization previously believed to be true

Critical thinking: setting out to actively understand what is really going on by using reasoning, 
evaluating evidence and thinking carefully about the process of thinking itself

Current: sources that are up to date with the latest thinking and evidence are said to be current

Description: simply reporting information without any attempt at evaluating, commenting on or 
using the information to persuade

Dogmatism: to be dogmatic is to believe that certain principles or ideas are both absolutely true and 
immune to any form of critical scrutiny or discussion

Double-blind: a research trial in which neither the subjects nor the researchers know who is in the 
control group and who is in the treatment group

Dunning–Kruger effect: a cognitive bias; the tendency of people with little or no ability in an area to 
greatly over-estimate their ability, resulting in ignorance breeding unwarranted confidence

Empiricism: a way of thinking about the world rooted in the precise observation of what you can 
verify with your own senses and can investigate through experience and observation

Equivocation: the fallacy of using a word in two quite different senses while pretending that they are 
the same in order to create the appearance of reasoning

Euphemism: deliberately replacing a negative-seeming word or phrase with something more 
neutral, often in order to conceal the severity of what has happened

Exaggeration: over-stating your case, often as a rhetorical tactic

Explanation: a suggestion for the reason or reasons that something came to be the way it is; a good 
explanation should account for all known facts as economically as possible

Explicit premises: those claims that someone has explicitly set out in support of their conclusion

Extended argument: an argument in which the final conclusion is supported by one or more prem-
ises that are themselves intermediate conclusions, supported by previous premises

Extraneous material: information that is not relevant to an argument and that, during analysis and 
reconstruction, should thus be left out
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Fallacious argument: an appealing yet flawed argument that establishes a faulty connection between 
premises and conclusion, thus failing to give us good reason to accept the conclusion; usually 
classified as being either an informal (a dubious assumption that does not stand up to external 
evaluation) or a formal fallacy (an internal error of deductive logic)

Fallacy of composition: mistakenly arguing that whatever is true of the individual parts must also 
be true of the whole

Fallacy of division: mistakenly arguing that whatever is true of the whole must also be true of its 
individual parts

False dilemma: an informal fallacy; claiming that, in a complex situation, it is only possible for one 
of two things to be true

False negative: a negative test result produced in error, when whatever is being tested for is in fact 
present

False positive: a positive test result produced in error, when whatever is being tested for is in 
fact absent

Falsification: the contradiction of something previously accepted as true or obvious; seeking to test 
a theory by attempted falsification is a central aspect of the scientific method, as it provides a more 
rigorous standard of proof than seeking confirmation

Faulty analogy: an informal fallacy; claiming two things are similar, even though they are not, in 
order to make an unreasonable conclusion look reasonable

Faulty generalization: an informal fallacy; using a small amount of evidence to justify a much larger 
observation that is not actually warranted

Feasibility: the question of whether a proposed research question can meaningfully be addressed 
given the time, resources and information at your disposal

Focusing effect: a cognitive bias; the tendency to focus excessively on one striking aspect of some-
thing, thus failing to give full consideration to a full range of other relevant factors

Formal fallacy: an invalid form of argument representing an error in deductive logic, meaning that 
arguments in this form cannot be relied on to arrive at valid conclusions

Framing effects: a heuristic; the way in which presenting the same scenario in different ways can 
affect judgement and alter preference, based on perceptions of loss and gain, positive and negative

Fundamental attribution error: a cognitive bias; the tendency to disproportionately view events as the 
result of deliberate actions and intentions, rather than as a product of circumstances

Gaussian distribution: see Normal distribution (bell curve)

Heuristic: a cognitive short cut or ‘rule of thumb’, allowing for quick decision-making and judgement

Hindsight bias: a cognitive bias; the tendency to see the past, in retrospect, as more predictable 
than it actually was, and to treat unforeseen events as though they were foreseeable

Hyperbole: deliberate exaggeration for the purpose of rhetorical impact

Illusion of predictability: a cognitive bias; the illusion that an observed pattern will necessarily be 
repeated, or that current notions of normality will always apply
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Illustration: a particular instance of a general point

Impact of extremes: the fact that just one extreme event, even if rare, can have a more significant 
impact than any number of ordinary events

Implicit premises: not spelled out by the person stating an argument, but assumed as part of their 
reasoning and need to be included in reconstruction

Implicit qualification: when a general statement is not literally intended, some implicit qualification 
needs to be assumed, indicating the frequency with which it applies

Independent premises: premises that support a conclusion individually and don’t rely on each other

Inductive reasoning: a form of reasoning in which the premises strongly support a conclusion, but 
where we can never be absolutely certain that it is true

Inductive strength or inductive force: a measure of how likely we believe an inductive argument is 
to be true

Inductively forceful: an inductive argument that has both a good structure and true premises, and 
whose conclusion we thus have good reason to accept as true (similar to a sound deductive argu-
ment, although without its certainty)

Informal fallacies: faulty or flawed forms of reasoning that contain a flawed assumption, but one 
whose flaws must be determined with reference to external information

Information environment: a way of talking about the overall realm of information shared between 
people, organizations and systems, together with its properties

Intermediate conclusion: a conclusion arrived at during the course of an argument; it is then used 
as a premise for building towards the final conclusion

Invalid reasoning: incorrectly applying deductive reasoning, so that your conclusion does not logi-
cally follow from your premises

Inverting cause and effect: the informal fallacy of confusing the direction of causation between two 
related phenomena, and thus mistakenly labelling an effect as a cause

Irrelevant conclusion: an informal fallacy; presenting a conclusion that doesn’t actually follow on 
logically from the reasoning that supposedly supports it

Irrelevant sources: sources that, on close examination, don’t contribute to the main argument

Jargon: words and phrases likely to be familiar only to an expert audience, sometimes used in order 
to confuse non-experts or to exaggerate difficulty and complexity

Just world hypothesis: a cognitive bias; the belief that everything balances out in the end and that 
the world is fundamentally arranged in a way that is fair

Law of large numbers: the larger a sample, or the more often a consistent measure is repeated, the 
more likely its results are to tend towards the expected outcome

Law of small numbers: the smaller a sample, or the fewer times something is measured, the more 
likely its results are to differ from the expected outcome

Linked premises: premises supporting a conclusion when taken together, but not individually
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Litotes: a rhetorical device; deliberately understating or using a negative to make a point sound 
convincing while not seeming to claim it directly

Loaded question: an informal fallacy, also known as a ‘complex question’; asking a question about 
one thing that also includes an unstated assumption about another, in an attempt to force someone 
to accept this unstated assumption no matter what their answer

Logic: the study of the principles distinguishing correct from incorrect reasoning

Loss aversion: a cognitive bias; the observation that losses are more painful than equivalent gains, 
and that people thus tend to be biased towards loss avoidance when making decisions

Margin of error: an expression of the degree to which results based on a sample are likely to differ 
from those of the overall population

Mean: a ‘traditional’ average: the total of every result, divided by the number of results

Median: the middle result in a series, when it is set out in order

Metacognition: thinking about thinking itself; the higher-order skills that allow you to successfully 
keep on learning, improving and adapting

Mode: the most frequently occurring value in a series

Moral luck: the paradoxical observation that we ought to blame people only for the things they 
control, yet in practice often judge them as a result of lucky or unlucky outcomes

n = 1: a sample size of one indicates an anecdote rather than a serious investigation; any inductive 
argument based on a single instance is likely to be very weak

Necessary condition: a condition that must be met if something is to be true, but that cannot by 
itself guarantee the truth of that something

Network effect: the tendency of a service to become exponentially more useful and valuable as 
more people use it, as well as potentially more dominant and harder to opt out of

Non-argument: any element of a piece of writing that does not attempt to persuade you of a conclu-
sion through reasoning, and thus doesn’t qualify as part of an argument

Normal distribution (bell curve): also known as a ‘Gaussian distribution’, this is an idealised con-
tinuous distribution with a peak in the middle of a range of results that curve away symmetrically

Null hypothesis: the exact opposite of the hypothesis you’re testing; seeing whether you can falsify 
a null hypothesis is a common way of ensuring rigour in research

Objectivity: trying to understand something from a neutral perspective, rather than relying on a 
single opinion or the first information that comes to hand

Observational error: errors due to the accuracy of your measuring system, usually reported as ±X, 
where X is the potential difference between measured and actual values

Occam’s razor: the principle that, when choosing between explanations, the simplest one is usually 
best, while more assumptions make something less likely to be true

Outcome bias: a cognitive bias; the tendency to assess the quality of a decision once the result of 
that decision is known, rather than by considering whether it made sense at the time
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Overconfidence effect: a cognitive bias; the strong tendency for most people – and especially 
experts outside their domain of expertise – to have excessive faith in their judgements and abilities

Over-generalization: suggesting that something is more generally true than it actually is, often as a 
rhetorical tactic; making a far broader claim than is the case in reality

Paralepsis: a rhetorical device; introducing an idea while claiming you do not wish to discuss it, 
thus allowing you to make a claim while denying any responsibility for discussing it

Placebo: a deliberately ineffective treatment, such as a sugar pill, supplied to a control group in order 
to give them the potential psychological benefits of thinking they are receiving a treatment, thus 
allowing researchers to rule out this psychological impact as a potential cause of any health effects

Post hoc ergo propter hoc: the informal fallacy of assuming that, when one thing happens after 
another, the first thing must be the cause of the second thing

Prejudice: holding a belief without consideration of the evidence for or against it; deciding in 
advance of hearing an argument what you believe to be the case

Premise: a claim presented by an argument in support of its conclusion

Primary sources: sources derived directly from the subject, period or phenomenon under inves-
tigation

Principle of charity: the philosophical principle that one should always begin with the assumption 
that someone else is truthful and reasonable, and try to reconstruct their argument in its strongest 
form, in order to ensure your own analysis and response is as rigorous as possible

Probability: the study of how likely something is to happen, or to be true

Prospect theory: an observation-based theory developed by Nobel laureates Daniel Kahneman and 
Amos Tversky describing how people make decisions under different conditions of known risk, and 
select between different potential losses or gains

Publication bias: the tendency of academic journals to be more likely to publish research with posi-
tive or striking outcomes than other, equally valid research lacking such outcomes

p-value: short for ‘probability-value’; the probability that an experiment’s results came about through 
pure chance, expressed in the form of a decimal between one (certainty) and zero (impossibility); 
one common threshold for declaring a result significant is 0.95, meaning there is a 95 per cent or 
better chance that the observed outcomes or trend did not arise purely by chance

Qualitative research: exploratory research based on assessing the qualities or nature of something, 
rather than by measuring it

Quantitative data: research based on precisely quantifying a particular variable or variables in order 
to generate usable statistics

Ranking inductive arguments: determining which inductive arguments are more or less convincing 
relative to one another

RCT: short for a ‘randomized controlled trial’, in which subjects are allocated at random to a control 
group or to a treatment group (or groups)

Reasoning: thinking about things in a sensible or logical way, and then presenting this thinking so 
as to permit meaningful debate, disagreement and collaboration
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Recency bias: a cognitive bias; the tendency to over-estimate the significance of more recent 
things, because they come more easily and vividly to mind

Red herrings: a term that originally described a strong-smelling fish used to lead hunting dogs away 
from a scent, and that now provides a useful metaphor for any intentional distraction away from 
what is actually at stake

Re-framing: deliberately selecting a different way of presenting information in order to challenge the 
emphasis created by a particular initial framing

Relevant sources: those that are closely related to a line of argument

Representative sample: one that very closely resembles the larger group it is taken from, allow-
ing accurate general claims to be made about that group; no sample can ever be perfectly 
representative

Reputation: the expert standing of a source and an important guide to its reliability

Reversion to the mean: the tendency of an exceptional result to be followed by a less exceptional 
one, assuming a normal distribution of results over time

Rhetoric: the attempt to persuade by appealing to emotions rather than to reason

Sample: the particular cases you are using to stand for the entire category about which you wish to 
make an inductive generalization

Sampling bias: biases introduced by imperfect methods of selecting a sample

Scepticism: not automatically accepting as true something you hear, read or see

Scientific method: the systematic empirical investigation of the world through observation, experi-
ment and measurement, together with the development, testing and reformulation of theories

Secondary sources: the product of someone else’s work about a particular subject, period or 
phenomenon

Seminal: these works are sources that helped to lay the foundations of a field

Sharpshooter fallacy: also known as the clustering illusion, the tendency to see a pattern where 
none exists, by imposing it after the event on evidence while ignoring whatever doesn’t fit

Single-blind: a research trial in which the subjects do not know whether they are in the control 
group (in which case they are receiving a placebo) or the treatment group (in which case they are 
receiving the actual treatment) but those conducting the experiment do know this

Slippery slope: arguing on the basis that, if one small thing is allowed to happen, an inevitable and 
increasingly serious chain of further events will be set in motion

Smokescreen: rhetorical device; a process of verbal concealment, where someone attempts to 
avoid or hide a key point beneath a large volume of words talking about something else

Social proof: also known as ‘informational social influence’, this describes a situation in which other 
people’s apparent beliefs act as the proof on which you base your own beliefs

Sound argument: an argument that is both valid and has true premises, meaning its conclusion 
must also be true
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Standard of proof: the threshold beyond which you have decided to accept something as proven, 
meaning you will not accept something as true if this standard is not met

Statistical significance: the probability that a particular result was achieved entirely through chance, 
as opposed to having a noteworthy cause; setting a threshold for significance is the usual way of 
establishing a particular standard for proof in an experiment

Stereotype: a cognitive bias; a commonly held, simplified and idealized view of the typical charac-
teristics of something or someone of a particular type

Straw man: a rhetorical device; an absurd simplification of someone else’s position that is obviously 
wrong or stupid, and that is only expressed so that it can easily be defeated

Style: the way something is written; different topics and audiences require very different styles

Sufficient condition: a condition that, if met, is sufficient to guarantee the truth of something 
else; for example, in a test whose pass mark is 60, getting 70 is sufficient to guarantee that you 
have passed

Summary: a brief outline of key information, often setting out the main points covered in a longer 
piece of work

Sunk cost fallacy: a cognitive bias; the tendency to continue expending energy on something you 
are emotionally invested in beyond the point at which it makes sense to abandon it

Survivorship bias: a cognitive bias; the tendency only to think about successful examples of some-
thing, failing to consider the bigger picture in which the vast majority of all cases are failures or 
have not endured

Treatment group: a group of subjects who are receiving active treatment; the difference between 
their results and those of the control group, if any, should indicate any impact from the treatment

Unconscious bias: when someone’s opinions or decisions are distorted by factors that they are not 
even aware of (as opposed to conscious bias)

Uncritical thinking: automatically believing what you read or are told without pausing to ask whether 
it is accurate, true or reasonable (as opposed to critical thinking)

Unrepresentative sample: a sample that does not resemble the larger group it is taken from, mean-
ing that claims derived from it will be distorted

Unsound argument: an argument that does not meet the standard of soundness, either because 
it is invalid or because one or more of its premises is untrue, or both; thus, you cannot rely on its 
conclusion being true

Unwarranted conclusion: a conclusion that is not supported by its premises

Unwarranted hidden assumption: the faulty, unstated element of reasoning that a fallacy usually 
relies on, and that we aim to spell out in order to identify what is at fault

Valid reasoning: correctly applying deductive reasoning in drawing out the logical conclusion of 
your premises





A SYNOPSIS OF FIVE  
VALID FORMS  
OF ARGUMENT

Only deductive arguments can be valid or sound. Inductive arguments are strong if they provide 
good reasons to accept their conclusions, but this is always a question of degree, and they can only 
ever suggest that something is extremely likely.

Combining the following five basic valid forms of deductive argument, while familiarizing yourself 
with common related fallacies and abuses of their forms, should allow you to test the logical validity 
of much more complicated arguments.

Never forget that a valid argument only guarantees its conclusion is true if its premises are also 
true. Otherwise, it simply repeats whatever assumptions have been made in its premises. A sound 
argument is both valid and has true premises, meaning its conclusion must be true. But coming up 
with premises that you are certain are true is much harder in real life than in case studies.

1 Modus Ponens: affirming the antecedent

Modus ponens is the abbreviated Latin for ‘the mood that affirms’ and describes a valid deductive 
argument in this general form, also known as affirming the antecedent:

Premise 1:	 If A, then B. If you go out without a jacket, you will get cold.

Premise 2:	 A. You are going out without a jacket.

Conclusion:	 Therefore, B. Therefore, you are going to get cold.

Affirming the antecedent needs to be carefully distinguished from a similar but invalid form of 
argument – the fallacy of affirming the consequent, which takes the following form:

Premise 1:	 If A, then B. If you go out without a jacket, you will get cold.

Premise 2:	 B. You are cold.

Conclusion:	 Therefore, A. Therefore, you must have gone out without a jacket.

In effect, the fallacy confuses B being true ‘if’ A is true with B being true ‘only if’ A is true.

2 Modus Tollens: denying the consequent

Modus tollens is abbreviated Latin for ‘the mood that denies’ and describes a valid argument in this 
general form, also known as denying the consequent:
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Premise 1:	 If A, then B. If you go out without a jacket, you will get cold.

Premise 2:	 Not B. You are not cold.

Conclusion:	 Therefore, not A. Therefore, you cannot have gone out without a jacket.

An invalid form of argument that corresponds to denying the consequence: a formal fallacy known 
as denying the antecedent. It takes this form:

Premise 1:	 If A, then B. If you go out without a jacket, you will get cold.

Premise 2:	 Not A. You have not gone out without a jacket.

Conclusion:	 Therefore, not B. Therefore, you cannot be cold.

Once again, this confuses B being true ‘if’ A is true with B being true ‘only if’ A is true.

3 Hypothetical syllogism/chain arguments

The term ‘syllogism’ describes any deductive argument in which a conclusion is inferred from two 
premises, while ‘hypothetical’ describes the fact that each premise takes the form of ‘if… then’.  
A hypothetical syllogism thus has this form:

Premise 1:	 If A, then B. If the business makes a loss, the CEO will be sacked.

Premise 2:	 If B, then C. If the CEO is sacked, the business will need a new CEO.

Conclusion:	 Therefore, if A, then C. If the business makes a loss, it will need a new CEO.

A more general term for this kind of argument is a ‘chain argument’, because it describes a chain 
of cause and effect – one that we can stretch beyond the two premises of a syllogism if we want:  
A is sufficient to guarantee B, B is sufficient to guarantee C, and so on.

Remember, though, that validity is by itself no guarantee of truth – and this particular form of argu-
ment is often exploited by the insertion of less-than-true premises:

If you don’t pay for my holiday, I’ll be stressed and sad; if I’m stressed and sad, I’ll fail my exams; if I fail 

my exams, I won’t get a job; if I don’t get a job, I’ll never be a productive member of society. Therefore, 

unless you pay for my holiday, I’ll never be a productive member of society.

4 Disjunctive syllogism: the either/or argument

A disjunctive syllogism is based on stating that either one thing or another must be true, meaning 
that, if one thing is not true, the other must be: the absence of A is sufficient to guarantee B, and 
the absence of B is sufficient to guarantee A. It has this general form:

Premise 1:	 Either A or B. Either the CEO has been sacked or the business is profitable.

Premise 2:	 Not A. The CEO has not been sacked.

Conclusion:	 Therefore, B. Therefore, the business must be profitable.

Like chain arguments, this either/or form of argument is often exploited for the purpose of mislead-
ing persuasion. Consider this particular disjunctive syllogism:
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Either the defendant is guilty of the crime or he has learned how to be in two places at the 
same time. Given that the latter cannot be the case, the former must be: he is guilty as charged.

This is a valid argument. Notice, however, that its validity rests on the assumption that there are 
no other possible situations beyond the two it describes: either the defendant is guilty, or he has 
learned how to be in two places at the same time. Is this likely? Probably not, but the prosecuting 
lawyer would like you to think so.

5 Constructive dilemma

This last form of argument leaves us not with a single conclusion, but with two possibilities. In 
effect, it combines two of the previous forms of argument – a disjunctive syllogism (either A or B) 
and affirming the antecedent (if A, then B). It’s also vulnerable to the same kind of abuse as these 
arguments: oversimplifying a situation in which it’s useful to pretend there are only two options. 
It takes this form:

Premise 1:	� Either A or B. Either the old CEO has been sacked or the business is 
profitable.

Premise 2:	� If A, then C. If the old CEO has been sacked, the business will need a 
new CEO.

Premise 3:	 If B, then D. If the business is profitable, the old CEO will get a bonus.

Conclusion:	� Therefore, C or D. So, either the business needs a new CEO or the old CEO 
will get a bonus.
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polarization within groups, 253
Popper, Karl, 4
popularity, appeal to, 37, 173–4, 178
positive feedback, 186
post hoc fallacies, 183–4, 295
Pratchett, Terry, 7
predictability, illusion of, 235–6, 239–41, 292
prediction and predictive power, 105–6, 120
prejudice, 51, 64, 252, 295
premises, 43–7, 53–8, 64–5, 77–8, 84, 86, 295
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pre-screening in sampling, 93
presumption, fallacies of, 183, 194
primary sources, 123–7, 143, 295
prioritization, 255
probability, concept of, 89, 95, 99, 108–19, 

288, 295
proof, standards of, 09–10, 119, 297
prospect theory, 209–10, 295
publication bias, 230–1, 240, 295
p-values, 110–11, 120, 295

qualifying words, 88–9
qualitative research, 117, 295
quantitative data, 117, 295
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quotation marks, use of, 276

radiation exposure, 260
Raiffa, Howard, 213
random events, significance attached to, 221–4
randomized controlled trials (RCTs), 116, 295
randomized samples, 92, 94, 99
rapid judgements, 8–9
rare events, 189–91, 193
rational expectation, 90, 99
raw data, 244, 246, 266
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link with learning to write, 131, 271, 283
link with other activities, 142–3
strategy, for, 132, 143
value of a wide range of, 271
see also active reading; close 

reading; critical reading
reading lists, 132–5
reading skills, literature on, 287
reading techniques, 135–6, 143
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circular, 183, 290
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understanding and evaluation of, 14
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‘red herrings’, 177, 194, 296
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refutation, seeking for, 283
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‘relative likelihood’ concept, 84
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of sources, 126–7, 130, 143
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representative samples, 92, 94, 99, 126, 296–7
representativeness heuristic, 205–6, 216
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research methodology, literature on, 287
research questions, 117
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common myths about, 154
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Rough Guide to Economics, 132, 135
Royal Society of London, 103

sample size, 91, 94, 99, 126, 222
sampling, 91–4, 99, 296
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Scientific Revolution, 103
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self-evident conclusions, 24
self-selected samples, 93, 126
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Sendak, Maurice, 122
sentence length, 276–7
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sharpshooter fallacy, 210, 216–17, 290, 296
shifting meanings, 182
short-term thinking, avoidance of, 236–7
simplicity, principle of, 108
skim reading, 136
‘slippery slope’ arguments, 186, 296
slippery thinking, 70
Slovic, Paul, 200
slow thinking, 10, 17, 282
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social deprivation, 115
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subjective experience and judgements, 153
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means of resistance to, 254
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theories, role of, 103–6, 109, 119
thinking skills, 14
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‘third factors’ causing phenomena that appear 
closely related, 113

tilde symbol (~), 252
time management, 1, 13, 255–6
tradition, appeal to, 178
transparency, 245–7, 266
treatment groups, 116, 297
Trump, Donald, 159
trust

in a good story, 212
in heuristics, 206–7
in sources, 247

trustworthiness, 156
truth

assumed unless proven false, 178
as distinct from logic, 70

‘truthiness’, 201
truth-preserving, 67, 77
Tutu, Desmond, 22
Tversky, Amos, 209, 215–16
Tyson, Neil Degrasse, 66

uncertainty, degrees of, 90
uncritical thinking, 3–5, 16, 23, 297
‘undistributed middle’ fallacy, 187–8, 194
unidentified knowledge and ignorance, 256–7, 267
United Syria Appeal, 158
‘unknown knowns’ and ‘unknown unknowns’, 256–60
unnecessary material, deletion of, 277–79

valid and invalid reasoning, 68–70, 83–6, 293, 297
in relation to truth, 77

Vegan Society, 72
verbal tics, 279
verification, 244–7, 266
Virginia Tech massacre (2007), 142

Wald, Abraham, 230
warnings, 31
Wasik, John, 5
Wason, Peter Cathcart (and the Wason Selection 

Task), 98, 237–9
web addresses (URLs), 247
weighting within samples, 94
‘what goes around comes around’, 211
Wikipedia, 124, 135, 263
‘wildcards’ used in searching, 262
Williams, Bernard, 227
wishful thinking, 178
World Natural Health Organization, 128
writing

blocks to and avoidance of, 272, 273, 
279–81, 283

link with reading, 131, 271, 283
need for practice in, 272
revision of see rewriting
strategy for, 283
what not to do, 275
see also academic writing

writing skills, 15
literature on, 287
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