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Preface

This book aims to teach critical thinking skills: the ability to interpret,
analyse and evalute ideas and arguments. It is based on a widely shared
conception of critical thinking and it covers many of the basic skills or
competencies displayed by good critical thinkers. It aims to develop those
skills by teaching them explicitly and directly, rather than indirectly, as many
teachers claim to do in the course of teaching their subject — history,
physics or whatever. It also aims to teach these skills so that they can be
transferred to other studies and to everyday life. Critical thinking is now
widely seen as a basic competency, akin to reading and writing, which
needs to be taught. That is what this book aims to do.

After an initial chapter, which explains what critical thinking is and
how to teach it, the early chapters focus on analysing reasoning. However,
students usually want to move on to the task of evaluating arguments
and presenting their own! Since students enjoy the process of arguing, I
usually encourage them to do this from the very beginning, and I also get
them to note their responses. Later, as they learn more about evaluating
and presenting arguments, they can then look back at what they did
earlier and see how much better they can do it. In this connection I have
often required students to keep a ‘Critical Thinking Notebook” in which
they answer questions as they are set, to help them evaluate their
progress. To make this self-evaluation students need to compare their
answers with those provided and have their work graded and the grading
explained to them. This helps them internalise what they are learning.

Studying critical thinking involves trying to change the ways in which
most of us think. To do this we need extensive practice and feedback. That
is why the book has many stimulus passages on subjects of topical
interest and over 220 questions for the student to answer. Answers are
provided to more than three quarters of these to help students check their
progress. The ‘thinking maps’ are sets of questions students should ask
themselves when trying to think skilfully in various ways. Of course,
critical thinkers not only exhibit the skills we have mentioned, but also



value reasonableness. It is to be hoped that working through this material
will also encourage what Socrates called the ‘examined life’.

The book is suitable for a wide range of students including those
studying for the OCR (Oxford, Cambridge and RSA) Advanced Subsidiary
GCE in Critical Thinking, the Advanced Extension Award in Critical
Thinking in the UK and the Cambridge International Examinations AS
qualification in Thinking Skills. Many of the ideas and examples arose in
the course of developing and teaching critical thinking to young people
and adults. The material is presented in such a way that it can be worked
through on a self-study basis, but those who do this should try to discuss
their ideas and arguments with other people. This usually turns out to be
instructive and fun for both parties!

Teachers who use this book for their students may find the following
suggestions helpful. Although some things need to be explained by the
teacher, I find that discussion in small groups can be very successful (four
per group is a good number). Students love arguing with each other and,
given good examples (stimulus passages), this can be both enjoyable and
instructive. Applying ‘thinking maps’ to your own thinking can be
difficult at first so it can be useful to put students in pairs for this purpose
- one doing the exercise whilst the other helps them focus on answering
the questions in the thinking map. There are several good sources for
finding further stimulus material of interest to students: look in any
‘quality’ newspaper at the ‘letters to the editor, the editorials or at
‘analysis’ articles. It can also be very helpful to draw on materials which
students are encountering in other courses.

I have enjoyed writing this book. Many people have helped and
encouraged me and it is a pleasure to thank them here. My students at
the University of East Anglia were both responsive and critical and helped
me shape my ideas in the early stages. My colleagues at UEA were also
supportive, especially Nick Everitt and Andreas Dorschel from whom [
have learned much. I have also learned much from other researchers in
the field of critical thinking, especially, in the present context, Robert
Ennis, Robert Swartz and Michael Scriven; this is acknowledged in
particular places in the text, but there is a general debt too, which I am
pleased to acknowledge here. OCR kindly gave permission for me to use
much of the material which was developed for the AS examination in
Critical Thinking. Cambridge University Press have also been helpful
throughout, especially Keith Rose, Noel Kavanagh and Anne Rix. My
thanks also to Dinah Thompson who read the whole text, helped me with
examples and gave valuable comments. Finally, affectionate thanks to my
wife Sarah and my children, Dan, Max and Susannah, on whom I have
sometimes practised my ideas!



What is critical
thinking and how
to improve it

In recent years ‘critical thinking” has become something of a ‘buzz word’
in educational circles. For many reasons, educators have become very
interested in teaching ‘thinking skills” of various kinds in contrast with
teaching information and content. Of course, you can do both, but in
the past the emphasis in most people’s teaching has been on teaching
content — history, physics, geography or whatever — and, though many
teachers would claim to teach their students ‘how to think’, most would
say that they do this indirectly or implicitly in the course of teaching the
content which belongs to their special subject. Increasingly, educators
have come to doubt the effectiveness of teaching ‘thinking skills” in this
way, because most students simply do not pick up the thinking skills in
question. The result is that many teachers have become interested in
teaching these skills directly. This is what this text aims to do. It teaches
a range of transferable thinking skills, but it does so explicitly and directly.
The skills in question are critical thinking skills (sometimes called
critico-creative thinking skills — for reasons explained below), and they
will be taught in a way that expressly aims to facilitate their transfer to
other subjects and other contexts. If you learn, for example, how to
structure an argument, judge the credibility of a source or make a deci-
sion, by the methods we shall explain in a few contexts, it will not be
difficult to see how to do these things in many other contexts too; this
is the sense in which the skills we teach in this text are ‘transferable’.

It can be dangerous for an educational idea to become fashionable,
because it gets pulled in many directions and can lose its focus, so we
begin by explaining the idea of ‘critical thinking’ as it has developed
over the last 100 years.
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However, the most important thing about Dewey’s definition is in
what he says about the ‘grounds which support’ a belief and the
“further conclusions to which it tends’. To express this in more familiar
language, he is saying that what matters are the reasons we have for
believing something and the implications of our beliefs. It is no
exaggeration to say that critical thinking attaches huge importance to
reasoning, to giving reasons and to evaluating reasoning as well as
possible. There is more to it than that, but skilful reasoning is a key
element.

| Question 1.2

Look at passage 57 in the Questions appendix and, applying Dewey's def-
inition, say whether any critical thinking is being exhibited; try to give
reasons for your answer.

1.1.2 Edward Glaser, building on Dewey’s ideas

We will return to the central role of reasons and reasoning shortly, but
let us look briefly at another definition which belongs to the critical
thinking tradition. This one is due to Edward Glaser, co-author of what
has become the world’s most widely used test of critical thinking, the
Watson—Glaser Critical Thinking Appraisal. Glaser defined critical thinking
as:

(1) an attitude of being disposed to consider in a thoughtful way
the problems and subjects that come within the range of one’s
experience; (2) knowledge of the methods of logical enquiry and
reasoning; and (3) some skill in applying those methods. Critical
thinking calls for a persistent effort to examine any belief or sup-
posed form of knowledge in the light of the evidence that
supports it and the further conclusions to which it tends. (Glaser,
1941, p. 5)

It is immediately obvious that this definition owes a lot to Dewey’s
original definition. Glaser refers to ‘evidence’ in place of ‘grounds’ but
otherwise the second sentence is much the same. The first sentence
speaks about an ‘attitude’” or disposition to be thoughtful about prob-
lems and recognises that you can apply what he calls ‘the methods of
logical enquiry and reasoning” with more or less ‘skill’. The tradition
has picked up on both these elements, recognising that critical think-
ing is partly a matter of having certain thinking skills (we will say
which shortly), but is not just a matter of having these skills, it is also
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a matter of being disposed to use them (someone might be very skilled
at, say, turning somersaults, but might not be disposed to do so). We
will return to these points shortly, but let us now look at a third defini-
tion from this tradition.

1.1.3 Robert Ennis - a widely used definition

One of the most famous contributors to the development of the critical
thinking tradition is Robert Ennis; his definition, which has gained
wide currency in the field, is:

Critical thinking is reasonable, reflective thinking that is focused
on deciding what to believe or do. (Cf. Norris and Ennis, 1989)

Notice the emphasis on being ‘reasonable’” and ‘reflective’, which
picks up on earlier definitions, but notice also that Ennis speaks of
‘deciding what to . .. do’, which was not explicitly mentioned earlier;
so decision making is part of critical thinking in Ennis’s conception.
Unlike Dewey’s definition, this definition needs no further explanation
because the words are familiar to us. We shall see later that there may
be questions about how good a definition it is, but it is reasonably clear
what Ennis means.

Did you have all those elements in your definition of critical thinking? If so,
that is excellent! If you didn't, revise your definition of critical thinking to
take account of the tradition as | have just explained it and write down
your new definition of critical thinking - as you understand it — preferably
using your own words.

1.1.4 Richard Paul and ‘thinking about your thinking’

In this section and in section 1.4 below we review two final definitions
of critical thinking which have been developed by scholars working in
this field and which are important for different reasons. The first is due
to Richard Paul who gave a definition of critical thinking which looks
rather different from the other definitions given above. It is:

Critical thinking is that mode of thinking — about any subject,
content or problem — in which the thinker improves the quality
of his or her thinking by skilfully taking charge of the structures
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inherent in thinking and imposing intellectual standards upon
them. (Paul, Fisher and Nosich,1993, p. 4)

This definition is interesting because it draws attention to a feature
of critical thinking on which teachers and researchers in the field seem
to be largely agreed, that the only realistic way to develop one’s critical
thinking ability is through ‘thinking about one’s thinking’ (often called
‘metacognition’), and consciously aiming to improve it by reference to
some model of good thinking in that domain. Let us explain this idea
with an analogy.

An analogy from basket ball

I lived in California with my family for a year in 1992-3 and my
eleven year old daughter wanted to learn how to play basket ball. The
basket ball coach at the local high school was just starting a team for
eleven year old girls, so my daughter went along. At the first session
he divided the girls into two teams, explained that the idea of the
game was to pass the ball to your team members until someone from
your team could get into a good position to shoot at the basket and
that the winner was the one who scored most baskets, then he set
them to play against cach other. Of course, there are many more rules,
but he didn’t burden the girls with these to begin with; these could
come later. Naturally, this initial game was fairly chaotic, with all the
girls chasing the ball at once and few baskets being scored, but it was
great fun!

After a while, the coach stopped them and said, “Well done! But if
you are going to be really good basket ball players, you must be able to
shoot well, so now we will practise shooting.” He then showed them
some of the funny (and ineffective) ways they had been shooting,
before showing them how to shoot more skilfully; he drew attention to
how he held the ball, where he looked, how he stood and so on. In
short he was providing them with a model for shooting well. Having
shown them a good model he then set them to practising doing it in
the same way, asking them to be self-conscious about how they held
the ball, where they looked, how they stood, etc., and saying they
should try to do it as much like him as possible. After they had prac-
tised shooting for a little while, he said, ‘Good. Let’s play basket ball
again, but this time when you get a chance to shoot, try to do it in the
way that we have just practised.” Again the girls played basket ball, but
this time they tried to shoot more skilfully. Some could do so and some
found it difficult, but, after all, this was only the beginning.
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After a while the coach stopped them and said, ‘Well done, we’ll
practise that more another time, but there is something else you need
to learn. If you are going to be good basket ball players you need to pass
the ball well, so now let’s practise that.” Again he showed them some
of the funny ways of passing poorly before demonstrating how to pass
it fast and straight, with or without a bounce. Again, having shown
them a good model, he set them practising this in pairs. After a while,
he stopped them and said, ‘Great. Now we’ll play basket ball again, but
this time, when you get a chance to pass, try to do it in the way you
have just practised — and if you get a chance to shoot, don’t forget what
we just practised there too.” Again the girls played, but this time they
often passed better (not always of course, because they were just begin-
ning) and they sometimes shot at the basket better than they had at
first.

After a while the coach stopped them and said, ‘Well done, but now
there is something else you need to learn to be good players. Instead of
all racing round the court together you need to be good at marking (or
““guarding’’) your opponents. So we’ll practise this.” Again, he showed
them what had been happening because players from opposing teams
were able to keep clear of each other and then he showed them how to
prevent someone from passing a ball to another member of their team.
Then he set them in threes to practise this.

Question 1.4

What do you think the coach said after they had practised this for a while?

I hope the analogy is reasonably clear by now. Learning to improve
your thinking is very similar. Just as we can all run around the basket
ball court playing an informal game of basket ball, so we can think
about all sorts of issues. But thinking about issues involves all sorts of
skills — and most of us could improve these. Just as the basket ball coach
identified some fundamental skills for basket ball, so those who have
worked in the ‘teaching thinking’ tradition have identified some funda-
mental skills for good thinking. Just as the basket ball coach showed
ineffective ways of, for example, shooting, then gave a good model,
which students then practised before trying to use that skill in real
situations, so those working in the teaching thinking tradition have
identified ineffective ways of, say, making decisions and have then iden-
tified good ways of doing this which can be practised and then used in
appropriate situations — whenever needed. That is the way we shall
proceed in this book. Like the basket ball coach we shall identify some
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fundamental skills which are essential to good critical thinking; we
shall then show some characteristic weaknesses we are all inclined to
display when doing these kinds of thinking; after that we shall show a
good model of thinking in that way (say, decision making); then you
will practise this kind of thinking; and finally you will be faced with
whole tasks (analogous to a whole basket ball game) in which you will
need to deploy the relevant skills at the appropriate points. The result
should be that we can produce better thought out, more reasonable,
beliefs and actions than most of us do in the absence of such practice.

Discuss this analogy with fellow students (or with friends or family if you
are reading this book on a self-study basis) then answer the following
guestions:

1.5.1  Explain in your own words what are the three stages of learning
outlined.

1.5.2  Does the analogy seem 1o you to provide a good model for teach-
ing a new skill?

1.2 Skills which underlie critical thinking: some basic
competencies

I imagine that one question you will ask is, “‘What are the “thinking
skills” which underlie critical thinking and which are analogous to the
skills which underlie basket ball?”. Almost everyone who has worked in
the critical thinking tradition has produced a list of thinking skills
which they see as basic to critical thinking. For example, Edward
Glaser listed the abilities:

(a) to recognise problems, (b) to find workable means for
meeting those problems, (c) to gather and marshal pertinent
information, (d) to recognise unstated assumptions and values,
(e) to comprehend and use language with accuracy, clarity and
discrimination, (f) to interpret data, (g) to appraise evidence and
evaluate statements, (h) to recognise the existence of logical
relationships between propositions, (i) to draw warranted con-
clusions and generalisations, (j) to put to test the generalisations
and conclusions at which one arrives, (k) to reconstruct one’s
patterns of beliefs on the basis of wider experience; and (1) to
render accurate judgements about specific things and qualities in
everyday life. (Glaser, 1941, p. 6)
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Please write down what you (the reader) think the phrase “critical thinking’
means. You will have heard different uses of the phrase in various contexts,
so pull together what makes sense to you from those uses. Even if you have
very little idea, do the best you can. At this stage there are no right or
wrong answers. Your answer is for you alone - so that you can compare
it with what we are about to tell you.

1.1 Some classic definitions from the critical thinking
tradition

1.1.1 John Dewey and ‘reflective thinking’

In fact, people have been thinking about ‘critical thinking” and have
been researching how to teach it for about a hundred years. In a way,
Socrates began this approach to learning over 2,000 years ago, but John
Dewey, the American philosopher, psychologist and educator, is widely
regarded as the ‘father’ of the modern critical thinking tradition. He
called it ‘reflective thinking” and defined it as:

Active, persistent, and careful consideration of a belief or sup-
posed form of knowledge in the light of the grounds which
support it and the further conclusions to which it tends. (Dewey,
1909, p. 9)

Let us spend a moment unpacking this definition. By defining criti-
cal thinking as an ‘active’ process, Dewey is contrasting it with the kind
of thinking in which you just receive ideas and information from some-
one else — what you might reasonably call a ‘passive’ process. For
Dewey, and for everyone who has worked in this tradition subse-
quently, critical thinking is essentially an ‘active’ process — one in which
you think things through for yourself, raise questions yourself, find
relevant information yourself, etc. rather than learning in a largely pas-
sive way from someone else.

In defining critical thinking as ‘persistent’” and ‘careful” Dewey is
contrasting it with the kind of unreflective thinking we all engage in
sometimes, for example when we ‘jump’ to a conclusion or make a
‘snap” decision without thinking about it. Sometimes, of course, we
have to do this because we need to decide quickly or the issue is not
important enough to warrant careful thought, but often we do it when
we ought to stop and think — when we ought to ‘persist” a bit.
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Glaser was much influenced by Dewey, who saw scientific thinking
as a model of ‘reflective thinking’, and this list is probably best under-
stood as relating especially to scientific and similar thinking. It does,
however, contain many elements which belong to modern lists. For
modern lists see the Appendix in Norris and Ennis (1989) and see
Fisher and Scriven (1997, chapter 3).

In this book we shall deal with some of the fundamental critical
thinking skills, in particular how to:

identify the elements in a reasoned case, especially reasons and
conclusions;

identify and evaluate assumptions;

clarify and interpret expressions and ideas;

judge the acceptability, especially the credibility, of claims;
evaluate arguments of different kinds;

analyse, evaluate and produce explanations;

analyse, evaluate and make decisions;

draw inferences;

produce arguments.

Of course, there are other thinking skills you might wish to develop
but these are a good place to start.

1.3 Some instructive examples

Let us ask some further questions to see whether you have a reasonable
grasp of what has been said so far.

Do the following activities involve critical thinking as you understand it?

1.6.1  You are reading a novel for pleasure.

1.6.2  You are solving a routine mathematical problem in a standard,
well-learned systematic way, which requires you to reason your way
through to a conclusion. Think of an example and discuss your
answer with reference to that.

1.6.3 A professional basket ball player is playing in an important match.

1.6.4  You have just completed your GCSE exams and you are now trying
to decide which A-level subjects to do.

1.6.5 You attempted to install some new software on your computer but
it is not working properly, so now you are trying to follow the
instructions for “trouble shooting’.
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Imagine someone, let us call him Andy, standing beside a used car trying
to decide whether to buy it. Andy does not have much money and he does
not know much about cars, but he has just left college and has just been
offered a new job which requires him to have a reliable car. A salesperson
has told Andy all the advantages of the car in question and has offered a
‘bargain’ price.

(Case 1): Let us suppose that Andy has come to like and trust the
salesperson in the course of talking about the car (though they
have never met before and Andy knows nothing of the company
for which she works) and he likes the ‘look’ of the car so he
decides to buy it.

(Case 2): Let us suppose instead that Andy comes to like the sales-
person, but treats what she says with caution, gets an expert
mechanic to check the vehicle over, checks prices of comparable
vehicles in a used car price guide and gets a knowledgeable friend
to advise on negotiating a price.

The question now has three parts:

1.7.1  Look at Dewey's definition above and decide whether Andy dis-
plays ‘reflective thinking” according to that definition in either case.
Is he ‘active’, 'persistent’, ‘careful’, etc.

1.7.2  Referring to Glaser’s list of skills, does Andy:
recognise what the problem is?
find workable means for dealing with the problem?
gather and marshal pertinent information?
recognise unstated assumptions and values (etc.)?

1.7.3  Would you say that Andy had acted reasonably in either case?

Question 1.8

In this case two friends, Bertha and Cheryl, are watching an American TV
news report on the 1991 Gulf War. The reporter, who is American, is com-
menting on the pin-point accuracy of modern US weapons and says that
the film shows heat-seeking missiles going down the chimneys of buildings
to blow them up and ground-based US Patriot missiles intercepting and
blowing up incoming Iragi Scud missiles. Bertha and Cheryl watch and lis-
ten with fascination (as many of us did during the Gulf War); Bertha
remarks on how amazing it is that weapons can be so accurate and
expresses her relief that America has them. Cheryl, who is majoring in
media studies, is not quite so sure; she points out that the sequence
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showing the heat-seeking missile going down the chimney was supplied by
the US air force, since it was taken by the plane which fired it, and that we
are not told how many such missiles miss their target completely. She also
points out that the sequence showing Patriot missiles exploding Scud'’s in
mid-air was hard for anyone but a military expert to interpret: ‘Is the flash
a Patriot hitting a Scud, or a Patriot exploding too soon, and how many
Scud's are missed altogether? Only the military really know - and perhaps
even they don't at the time. But either way, the reporter is clearly relying
on the interpretation of the flashes given by military people, and they have
a propaganda job to do." Bertha, who is studying computing and usually
says she is 'not really interested in politics’, is irritated by Cheryl's scepticism
and does not really want to hear about it. However, Cheryl says she has
studied similar 'news’ reports from other wars, which is why she has her
doubts. Bertha says Cheryl’s teachers are all liberals and communists.
Cheryl says this is rubbish, that some of her teachers are very
‘Establishment’ figures, sometimes acting as Government advisers, and
that her course is one of the most respected in the US.

Again the question has three parts:

1.8.1  Look at Dewey's definition and decide to what extent Bertha and
Cheryl display ‘reflective thinking’. Again, are they ‘active’,
‘persistent’, etc.

1.8.2  Referring to our list of skills, do Bertha and Cheryl:
identify and evaluate assumptions?
judge the acceptability, especially the credibility of claims?
analyse, evaluate and produce explanations?
draw inferences?
produce arguments?

1.8.3  Would you say that Bertha or Cheryl was displaying critical thinking
skills? Give your reasons.

1.4 A final definition of critical thinking

One last definition is worth reviewing. Michael Scriven has recently
argued that critical thinking is ‘an academic competency akin to
reading and writing” and is of similarly fundamental importance. He
defines it thus:

Crirical thinking is skilled and active interpretation and evalua-
tion of observations and communications, information and
argumentation. (Fisher and Scriven, 1997, p. 21)
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It is worth unpacking Scriven’s definition a little. He defines critical
thinking as a ‘skilled” activity for reasons similar to those mentioned
above. He points out that thinking docs not count as critical merely
because it is intended to be, any more than thinking counts as scientific
simply becausc it aims to be. To be critical, thinking has to meet certain
standards — of clarity, relevance, reasonableness, etc. — and one may be
more or less skilled at this. He defines critical thinking as an ‘active’
process, partly because it involves guestioning and partly because of the
role played by metacognition — thinking about your own thinking. He
includes “interpretation’ (of texts, speech, film, graphics, actions and
cven body language) because ‘like explanation, interpretation typically
involves constructing and selecting the best of several alternatives [and
it] iIs a crucial preliminary to drawing conclusions about complex
claims’. He includes ‘evaluation” becausc “this is the process of deter-
mining the merit, quality, worth, or valuc of something” and much
critical thinking is concerned with evaluating the truth, probability or
reliability of claims.

It is unusual to include explicit reference to ‘obscrvations’ in a defi-
nition of critical thinking, but, as our Gulf War example showed, what
onc sees or hears, for example, often requires interpretation and evalu-
ation and this may well require the use of critical thinking skills.
Scriven takes the term ‘information’ to refer to factual claims, and the
term ‘communications’ to go beyond information to include questions,
commands, other linguistic utterances, signals, etc. Finally ‘argumen-
tation’ consists of language presenting reasons for conclusions. Perhaps
the most striking feature of this definition is the way it recognises that
‘observations’ can be matters for critical thinking.

This is the last extension of the notion of critical thinking we shall
draw to your attention. We have run through this survey of detinitions
to give you a sense of the development of thinking in this area, to show
that it is a changing idea but onc which has a core which remains con-
stant, and to show you what a rich idea it is. 1t should be instructive to
contrast what you have read in the previous few pages with the initial
definition you gave yourself. In the chapters which follow, we shall give
you extensive practice in developing some of the basic skills which
belong to the core of critical thinking, but we hope that you will see this
work in the rich context we have just described.

1.5 Dispositions and values of the critical thinker

It is clear that someone can have a skill which they choose not to use
or not to use much: the example we gave earlier was of someone who
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can turn somersaults but who chooses not to. In the case of critical
thinking, it is clear that someone could have the relevant skills but
might not bother or choose to use them in appropriate situations; for
cxample, they might show they had the skill by raising the right cred-
ibility questions in an examination, but they might not apply this skill
in their other work or in everyday situations. Indeed, many people who
have worked in the critical thinking tradition have thought therc was
something intrinsically wrong with such an attitude to good thinking.
If we look back at Glaser’s dcfinition, we see that he actually includes
an ‘attitude of being disposed’ to consider problems thoughtfully as
part of his very definition of critical thinking.

Glascer and others have argued that it makes no sense to have these
skills, or to develop them and at the same time to fail to act on them
whenever it is appropriate. They argue that if, for example, you arc
skilled at judging the credibility of evidence, you will see that this pro-
duces more reasonable beliefs than if you are rather more gullible — and
that you cannot fail to sce that this is better - that you will be led astray
less often and that this is to your advantage. Thus, they argue, you
cannot fail to sce that this skill is worth using whenever significant
questions of credibility arise; it is valuable and it will pay you to adopt
the habit of using it, to be disposed to use it. It is hard to understand
somcone who develops these thinking skills and then does not bother
to usc them quite generally. They are undoubtedly valuable skills and,
if you can get yourself into the habit of using them, they can greatly
increase yvour understanding in many contexts. The moral is, do not
just use them in the critical thinking class, but apply them in your
other studies too and in everyday life. You may be surprised to discover
how useful they are. To conclude these remarks on a personal note, 1
have been teaching critical thinking in a university context for some
years and, as we proceed through the course, many of my students
come to me and say how useful they find these skills in their other
courses, then they ncarly always add, ‘These skills are so useful, 1 can-
not understand why we were not taught them at school.’

There is no doubt that these are valuable skills and that they will help
you in many ways if you get into the habit of using them whenever it
is appropriate, so do not just acquire the skills, but value them - and
use them; in short become a critical thinker.

Which thinking skills, if any, should be applied in the following situations?

1.9.1  Getting information from the Internet?
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1.9.2  Finding a telephone number in the telephone directory?
1.9.3 Deciding whether to accept a job offer?
1.9.4 Following a recipe for making a cake?

1.6 ‘Critico-creative thinking’

As we said earlier, critical thinking is sometimes referred to as ‘“critico-
creative’ thinking. There are two related reasons for this. The first is
that the term ‘critical thinking’ is sometimes thought to sound rather
‘negative’, as though one’s only interest is in adversely criticising other
people’s arguments and ideas. This would be a serious mistake since
(and this is the second rcason) to be good at cvaluating arguments
and ideas one often has to be very imaginative and creative about
other possibilitics, alternative considerations, diffcrent options and so
on. To be a good judge of issues it is not ecnough to sce faults in what
other people say, you nced to basc your judgement on the best
arguments you can devise (in the time available) and this often
requires that you think of relevant considerations other than those
presented, look at issucs from diffcrent points of view, imagine alter-
native scenarios and perhaps find other relevant information — in
short, you will need to be quite creative.

For both these reasons some writers have wanted to speak of “critico-
creative’ thinking to emphasise the positive, imaginative aspects of
critical thinking. Unfortunately the result is a rather unwieldy expres-
sion — which has not caught on — so we shall use the term ‘critical
thinking” which is now so widcly used, whilst understanding it in this
positive, imaginative sense. Thus we shall use it in the same sense that
onc speaks, for example, of a theatre ‘critic’ — as somconce whosce
comments and judgements may be either positive or negative. In short,
critical thinking is a kind of evaluative thinking — which involves both
criticism and creative thinking — and which is particularly concerned
with the quality of rcasoning or argument which is presented in
support of a belief or a course of action.

1.7 Summary of this introduction

The critical thinking tradition is a long onc and is still developing.
However, it is not too difficult to summarise the ideas contained in the
tradition which we have just explained.

It is clear that critical thinking is contrasted with unreflective thinking
— the kind of thinking which occurs when somecone jumps to a
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conclusion, or accepts some evidence, claim or decision at face value,
without really thinking about it. It is a skilful activity, which may be
done more or less well, and good critical thinking will mect various
intellectual standards, like those of clarity, relevance, adequacy, coher-
ence and so on. Critical thinking clearly requires the interpretation and
cvaluation of observations, communications and other sources of infor-
mation. It also requires skill in thinking about assumptions, in asking
pertinent questions, in drawing out implications — that is to say, in rca-
soning and arguing issues through. Furthermore, the critical thinker
believes that there are many situations in which the best way to decide
what to believe or do is to employ this kind of reasoned and reflective
thinking and thus tends to use these methods whenever they are
appropriate.

Does this attitude imply that there is just one correct way to think
about any given problem? No. But it does imply that most of us could
do it better than we do (that is, more skilfully/ reasonably/ rationally),
if we asked the right questions.

This tradition is all about improving our own thinking by consider-
ing how we think in various contexts now, seeing a better model and
trying to move our own practice towards that better model. It does not
imply that there is just one correct way of thinking — which we should
try to emulate — but that there are better ways of thinking than we
often exhibit and that our poor thinking can be at least partially
rcmedied by suitable practice. What follows in this book arc the
explanations and exercises which aim to do precisely this.

Further reading
Ennis (1996, chapter 1, and skim chapter 14); Passmore (1967).



Identifying reasons and
conclusions: the language of
reasoning

We often encounter situations in which someone is trying to persuade
us of a point of view by presenting us with reasons for accepting it. This
is often called ‘arguing a case’ or ‘presenting an argument’. Sometimes,
it is casy to scc what reasoning is being presented, but sometimes it
isn’t. Similarly, when we are presenting a case ourselves, sometimes it
is casy for others to grasp what we are saying and sometimes it isn't.
In this chapter, we explain:

(1) how to identify what reasoning is being presented when
someone is arguing a case, and
(II) how to present reasoning clearly oursclves.

These arc obviously basic critical thinking skills we need to practisc
if we are to be good at critical thinking in real situations. Clearly, you
cannot hope to evaluate a case, which is presented in support of some
belief or decision, unless you are rcasonably clear what the case is! So,
although the questions in this chapter are limited in their scope, think
of them on the analogy with practising shooting in basket ball; once
you have the critical thinking skills you have learned, you can deploy
them in many rcal situations which involve rcasoning, argument or
dispute.

2.1 Deciding when reasoning is present

Notice first that we use language for many purposes besides trying to
persuade others of a point of view. For example, we report events, we
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describe things, we tell stories, we tell jokes, we make promises — and
much more. It is not always casy to tell if reasoning is being presented,
but, in gencral, our familiarity with the language which is used in these
different contexts enables us to tell what is going on, so let us begin by
using our intuitions on a few cxamples to see if we can tell which con-
tain reasoning and which do not.

Which of the following passages contains reasoning to a conclusion?

2.1

2.1.3

214

2.1.5

James burst out of customs, diamonds and expensive watches
falling from his bag as he ran. As he reached the taxi stand cus-
tomers were sitting in all of the waiting taxis. James ran towards
the nearest taxi and leaped into it as it was beginning to move. He
pointed a gun at the driver and said just ‘downtown’. The taxi
turned towards the motorway. (Morton, 1988)

Recent research suggests that our understanding of how clouds
interact with sunlight might be wrong: new measurements sug-
gest that clouds absorb four times as much energy as previously
thought. Since existing models of how the climate functions are
based on the original measurements, if the new measurements are
shown to be accurate, models of how the climate works will need
to be completely overhauled. Climate models are used in our
attempts to measure global warming so, if these climate models
are shown to be inaccurate, we will have to completely revise our
understanding of global warming.

The nineteenth-century English theologian and biologist Gosse
(1810-88) had a problem. He was a devout Christian who
accepted the Creation story as set out in Genesis in the Bible but
he was also a practising scientist who was well aware that the geo-
logical and fossil studies by Lyell and others seemed to show that
the Earth was very old, perhaps millions of years old. How could he
resolve this conflict? By the simple hypothesis that the Farth was
created by God in 4004 BC complete with the fossil record which
made it Jook as though it was much older. Of course no amount
of evidence could establish or refute his claim.

Many substantial environmental problems cannot be solved by
individual or local action, for example, the pollution caused by
automobile exhaust gases is a world-wide problem, so such prob-
lems can only be addressed by international action.

Phrenology was first propounded by the Austrian anatomist,
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Francis Joseph Gall, around 1800. Gall and his followers claimed
that you could read someone's character/personality from the
bumps on their skull because particular character traits were
localised in different parts of the brain and the larger the size of a
given region the stronger the trait.

2.1.6  'Teachers teach to the test.” This old slogan is very true, so if exam-
inations just require factual knowledge, this is what will be taught
and rote memorisation will be all. However, if the process and qual-
ity of thinking is assessed, this is what will be taught. The only way
to deliver "thinking schools’ is to assess thinking skills and disposi-
tions directly.

2.1.7 In the Monty Python ‘Argument’ sketch, a man enters an office
and says to the receptionist: ‘Good morning. I'd like to have an
argument please.” She directs the man to Mr Barnhart in room 12.
When he opens the door to room 12 the following dialogue takes

place:
Barnhart (angrily): Whaddayouwant?
Man: Well, well, | was told outside that . . .

Barnhart (shouting):  Don't give me that, you snotty-faced heap
of parrot droppings!

Man: What?

Barnhart: Shut your festering gob, you tit! Your type
makes me puke! You vacuous stuffy nosed
malodorous pervert!!!

Man: Yes, but | came here for an argument!!

Sometimes our language clearly shows that we arc just describing
some state of affairs; sometimes it clearly shows we are reasoning to a
conclusion and sometimes it aims to ridicule, insult or offend! When
you read a ncwspaper much of it will be reporting events, but the
lecading articles and letters to the editor will often contain reasoning in
support of a conclusion. Novels rarcly contain much recasoning.
Textbooks often seek both to impart information and to give reasons
for belicving what they say. Parliamentary debates often contain
reasoning but also often contain abuse!

2.2 Some simple examples of reasoning

Let us begin with a very simple example. Imagine a student, say Hans,
who has just completed a critical thinking course and has failed the test
which was set at the end of the course. Imagine that he sends the
following note to the teacher:
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Example 1

That test was unfair. | studied for days, reading the material four times,
underlining important details and then studying them. After doing all
this | should have got a good grade. That test was unfair.

This question has four parts:

2.2.1  What is the ‘conclusion’ of Hans's argument? What is he trying to
persuade his teacher to accept?

2.2.2  What reasons does he give in support of his conclusion?

2.2.3 Does he make any implicit assumptions? Does he assume anything
without actually saying it?

2.2.4 Finally, you might also like to say whether you think it is a good or
a bad argument, though that is really going further than just try-
ing to identify what the argument is.

It is important that you write your own answecrs to these questions
before you continue reading.

It is clear that Hans is arguing that ‘the test was unfair’. That is his
‘conclusion’. That is what he is trying to persuade the tcacher to accept.
Notice that the ‘conclusion’” of a picce of rcasoning does not have to
come at the end, but can comec at the beginning of a picce of reasoning;
in this casc it comes in both places — perhaps for rhetorical reasons — to
emphasise what his complaint is about. Notice also, that you might
think Hans’s ‘conclusion’ is that the teacher should look again at the
test or at Hans's answer’s, that Hans's answers should be regraded by
the teacher or by some other teacher competent in this ficld. The clear
implication of what Hans says is that something should be done to rec-
tify a wrong — and this goes beyond what he actually says — so you
might say that this is his conclusion. Sometimes people do not express,
or do not fully express, their conclusions.

Moving on to what Hans’s reasons are for his conclusions. He says, ‘I
studied for days, rcading the matcrial four times, underlining impor-
tant details and then studying them. After doing all this I should have
got a good grade’, and it is easy to see that these are his reasons for
thinking the test was unfair. You can put these reasons in your own
words if you wish, but this is a very simple example which does not
really raise problems of interpretation, so Hans’s words are quite ade-
quate. (English teachers often ask students to put things ‘in their own
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words” and it is surprising how often this produces something quite
different from what was said originally!)

Is he assuming anything which neceds to be mentioned (something
he does not actually say)? This can be a hard question to answer.
It is natural to say that he is assuming that the work he did should
have been sufficient for a good grade, though he actually says that
("After doing all this I should have got a good grade’), so it does not
count as an implicit assumption. (We will say much more about
assumptions shortly if that remark puzzles you — see the glossary and
section 4.1.)

Of course, the really interesting question, about this or any other
piece of reasoning, is, ‘How good is it?". Docs the reasoning justify its
conclusion or lend it reasonable support (given the context)? To repeat
what [ said earlier, you cannot hope to answer this question well unless
you are reasonably clear what the original reasoning was. You may also
have to take the context into account; for example, if students had been
led to think that Hans’s modc of studying was sufficient to do well in
the critical thinking test (either by the teacher or by general practice in
their school or college), then Hans’s complaint is much more forceful
than if the teacher had made it clear that critical thinking requires peo-
ple to practise critical thinking skills and think things through for
themselves. In this case, it is hard to imagine that a student on a critical
thinking course would get the message that it would be sufficient to
study critical thinking in the way Hans described (as opposed to prac-
tising the rclevant skills), so (assuming he was expected to exhibit
critical thinking skills) this looks like a poor piece of rcasoning to me;
indeed Hans deserved to fail!

What lessons did you learn from this simple, initial example?

(a) In this simplc example it is quite casy to see which reasons
are prescnted for which conclusions. All that is required is an
understanding of our normal use of English.

(b) You know what the words ‘conclusion” and ‘rcasons” mcan in
a simple context like this. We use these words in their ordi-
nary, cveryday sense. Perhaps therc is a question about
‘assumptions’ but we will come to that shortly.

(¢} Conclusions do not necessarily come at the end of an argu-
ment. They may come at the beginning - or indeed anywhere
else. And they may be unstated — they may be ‘implied” by
what is said.

(d) To judge whether an argument is a good one is surprisingly
complex — even in a simple case such as this you need to



20 Critical thinking

understand what is said, what is assumed and what the con-
text is.

Here is another, more interesting example. This one is adapted from
a letter in an American newspaper which was published a few years
ago.

Example 2

We should bring most of our troops home from Europe. The threat
from Russia has gone now that the Evil Empire has collapsed; the
Europeans can defend themselves now that the threat to their security
is less and they are so rich; and we must reduce our federal deficit fast
if our economy is not to collapse.

Again there are four questions to consider:

2.3.1  What is the conclusion of this argument? What is the author try-
ing to persuade us of?

2.3.2 What reasons are given in support of the conclusion?

2.3.3 Is anything assumed (that is, implicit but not actually stated in the
text)?

2.3.4  Again, you might like to comment briefly on whether the argument
is a good one.

Again, it is important that you write your own answers to these ques-
tions before you continue.

[t is clear that the conclusion in this piece is “We should bring the
troops home from Europce.” It is also clear that the other three sentences
give the author’s reasons. Whether anything is assumed is harder to
say; in fact it turns out that assumptions arc often difficult to be sure
about. In this casc it seems reasonable to say that the author assumes
that bringing the troops home will help to reduce the federal deficit.
Perhaps he assumes some other things too. We will come back to this
later (in section 4.1).

Whether the argument is any good depends on its rcasons, its
assumptions, on the support these give to the conclusion and perhaps
on the reader’s perspective. Some people might challenge the claim
that the threat from Russia has gone, pointing out, for example, that
Russia is unstable, still has many nuclcar weapons and huge land
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forces. Others might argue that Europe is not rich enough to defend
itself, but to judge the truth of this might need careful investigation by
military experts and cconomists. Similarly, economists might be able to
say whether bringing the troops home from Europe would help reduce
the federal deficit, but this too looks like a matter for expert judgement.
To complicate things further, some pcople might argue that it is in
America’s interest to maintain a large force in Europe, or that it is in
Europe’s interest to be largely free of American forces cte., and one can
imagine an argument like this being hard to evaluate because of the
difficulty in weighing the truth of the various claims made and because
of other relevant considerations. For our purposes however, it is rea-
sonably easy to see what the argument is (though we are unsure about
its assumptions) and this is what we are really attending to at the
momecnt.
What lessons do we learn from this example?

(a) Again, understanding English is enough to cnable us to spot the
reasons and conclusion without too much difficulty.

(b) Assumptions are a problem again.

(c) Evaluating this argument scems to require a good deal of expert
knowledge.

Now lct us look at another, more difficult example.

Example 3

We need to make rail travel more attractive to travellers. There are so
many cars on the road that the environment and human safety are
under threat. Rail travel should be made cheaper. Everyone wants the
roads to be less crowded, but they still want the convenience of being
able to travel by road themselves. Pecple will not abandon the car in
favour of the train without some new incentive.

Question 2.4

In this case we want to concentrate on the first three questions which argu-
ments pose:

2.4.1  What is the conclusion of this argument? What is the author try-
ing to persuade us of?

2.4.2 What reasons are given in support of the conclusion?

2.4.3 s anything assumed (that is, implicit but not actually stated)?
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Again it is important that you write your own answers to these
questions before you continue.

This argument comes verbatim from the Independent newspaper. It is
included here because it is exactly how people write and express them-
selves — and yet it is quite difficult to say what the argument is. My
experience is that people find question 2.4 fairly hard and often puzzle
about it. We will use this example to introduce what is sometimes
called the ‘therefore” test. The idea is very simple but very powerful.
Before we do this let us explain a little about ‘the language of
reasoning’.

2.3 ‘The language of reasoning’: part |

Suppose someone says to you, ‘Have you heard the one about (say, the
Englishman, Irishiman and Scotsman)?’. What are they about to do?
This is the sort of language which English spcakers characteristically
use to introduce telling a joke. In a similar way, there are certain words
and phrases which people characteristically use to indicate that they
are arguing a case — that they are presenting rcasons for a conclusion.
The obvious word which people use in this context is ‘thercfore’. For
cxample, Hans might have said:

I studied for days, recading the material four times, underlining
important details and then studying them. After doing all this I
should have got a good grade. Therefore that test was unfair.

Of course there are many other words in English which arc used in
much the samc way as ‘therefore’; these include:

so ... hence. . ., thus. .., consequently ..., which proves/cstab-
lishes that . . ., justifies the belief/view that . . ., T conclude that
..., from which we can infer that . . ., it follows that . . ., demon-
strates that ..., ... must...

and many other phrases. These are all used to show that the claim indi-
cated by the dots is a conclusion for which reasons have been
presented. In saying this we arc not claiming that the use of such
phrases always signals the occurrence of a conclusion to an argument,
just that it often does and that, taken in conjunction with the context,
such language often gives you a vital clue about the structure of the
reasoning. For this reason, these phrases arc commonly called
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‘conclusion indicators’ — they indicate the presence of a conclusion,
for which reasons have been presented.

We not only have words in English which characteristically indicate
the presence of a conclusion, we also have words which we commonly
use to indicate the presence of reasons. Not surprisingly, these are usu-
ally called ‘reason indicators’ and they include such words as:

because . . ., since . . ., for .. ., follows from the fact that .. ., the
reasons arc . . ., firstly . . . secondly . .. {(and so on)

and many other such phrases (where the dots show where the rcason
is given). When we wish 1o refer to both ‘conclusion indicators” and
‘reason indicators” we commonly spcak of ‘argument indicators’;
these are linguistic clues which help us grasp whcther reasoning is
present and what argument the author intends. For an example of a
piece of reasoning which clearly contains argunient indicators consider
the following passage:

Planting genetically modified crops will enable farmers to usc
more powerful weed-killers (which would have killed the crops if
used previously), so there will be a substantial reduction in the
number and density of weed seeds on farmland. Thus, it is likely
that the many farmland birds which depend on these seeds to
survive during the winter will decline still further.

In the following examples identify which words and phrases are ‘argument
indicators'. Also say which sentences they indicate are reasons for which
conclusions:

2.5.1 During the football game he committed a serious foul, so he
deserved to be sent off.

2.5.2 Women'’s brains are on average smaller than men’s, therefore
women are less intelligent than men.

2.5.3  The butler was in the pantry. In that case he couldn’t have shot the
master, who was in his study. Hence the butler couldn’t have done
it!

2.5.4 The sovereignty of Parliament is open to abuse by any Government
as power in Britain is too centralised.

2.55 The Green Movement is mistaken in thinking we should recycle
materials like paper and glass because paper comes from trees, an
easily renewable resource, and glass is made from sand, which is
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plentiful and cheap. Furthermore, in some American cities recycling
schemes have been abandoned because they are too expensive.
2.5.6 Questions appendix, passage 4.
2.5.7 Questions appendix, passage 17.
2.5.8 Questions appendix, passage 27.

For a more complicated example of a piece of reasoning which clearly
contains argument indicators consider the following passage:

Most parents want their children to have successful careers.
Since cducation is ¢ssential to success, it is the duty of parents
to give children the best possible education. Because it is also in
the country’s economic interest to have a highly educated popu-
lation, the Government should help parents to provide for their
children’s education. Therefore all parents should receive finan-
cial help towards the cost of their children’s education, so the
low paid should receive tax credits and those who are better off
should reccive tax relief.

With such argument indicators in place it is relatively casy to scc the
structure of the reasoning, to sec what the author is trying to persuade
us of and what reasons he or she gives, but it is not quite as casy as the
exercises you have just done.

Say which of the words marked in bold in the above passage are reason indi-
cators and which are conclusion indicators and then say which sentences
they indicate are reasons and which are conclusions. Finally say what rea-
sons you think are presented by the author in support of which conclusions.

Again it is important that you answer question 2.6 before you
continue.

It is clear that since and because arc reason indicators and that
therefore and so are conclusion indicators. It is also reasonably clear
that the reason indicated by since is ‘education is cssential to success’
(perhaps another too?). Similarly, the reason indicated by because is ‘it
is also in the country’s cconomic interest to have a highly educated pop-
ulation” (and another?). The occurrence of therefore signals the
conclusion ‘all parents should receive financial help towards the cost of
their children’s education” and this leads to the further conclusion so ‘the
low paid should receive tax credits and those who are better off should
reccive tax relief”. For a full answer about which reasons are presented for
which conclusions see the Answers to questions appcendix, 2.6.
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We shall return to this example later, but before doing so let us look
back at example 3 above and sce how ‘the language of reasoning” might
help us better to understand this picce.

2.4 The ‘therefore’ test

Just as there is a characteristic way of introducing a joke (‘Have you
heard the one about .. .?") which pecople offer don’t use, so people often
fail to use argument indicator words in reasoning and persuasive
spcaking and writing. Sometimes it is quite clcar that someonec is
arguing a casc — is trying to persuade us of a point of view — but it is
not so clear what their argument is. This is the case with example 3, in
section 2.2 above. Sonmictimes, of course, you can ask the person what
they meant, but if that is not possible what should you do? Onc way
which is surprisingly helpful and powerful, to deal with this lack of
clarity, is to imaginc the piece rewritten, perhaps with the order of the
sentences changed, but crucially with words like ‘therefore’, ‘so’ and
‘because’ inscrted, in order to show explicitly which claims arc reasons
and conclusions.

To do this in the case of example 3 proceed as follows: imagince pairs
of sentences with ‘therefore” inserted and ask whether the result
‘makes scnse’” to you. For example, docs it make sensc to read the
author as having meant, ‘We need to make rail travel more attractive
to travellers therefore there arc so many cars on the road that the
environment and human safety are under threat’? The answer is
clearly ‘No’. Trying some other sentences, does it make sense to say,
‘Pcople will not abandon the car in favour of the train without some
new incentive therefore we need to make rail travel more attractive
to travellers’? This time the answer is surely, “Yes’. If you repeat this
process with various combinations of sentcnces, some arrangements
get ruled out as not making sense and others fall into place. In this
particular example, the rewriting which most pcople agree makes
most sensce is:

There are so many cars on the road that the cnvironment
and human safety arc under threat [and] everyonc wants
the roads to be less crowded, but they still want the
convenience of being able to travel by road themselves |and |
people will not abandon the car in favour of the train without
some new incentive. Therefore we need to make rail travel more
attractive to travellers. Therefore rail travel should be made
cheaper.
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In saying that this interpretation of the original makes most sense we
are not saying this must have been what the author mcant; rather we
are saying that this interpretation makes sensc to us and gives us a
basis on which to proceed — a basis on which to evaluatc what has been
said. In gencral, critical thinkers argue that one should be charitable to
others when considering their arguments (since one’s objective is
to find out the truth of things and make wise judgements rather than
to score points off others) and this is what we are doing here. Perhaps
the author of the original was muddled, or was unclear what he or she
rcally meant, but in interpreting them we try to make sense of what
they said, in the way I have just explained, rather than just picking
holes in their remarks.

In some ways, it may sound strange to say that the author
of the original might have been unclcar ‘what he or she recally
meant” but this is not at all uncommon. When 1 have taught my
students how to rewrite short passages like example 3, so as to
reveal the structure of the arguments contained within them, then,
if time permits, T sometimes ask them to look at a recent
argumentative essay they have written for some other teacher and
to rewrite its essential argument inserting ‘therefore’, ‘so’ ‘because’
and other appropriate argument indicators to show the structure of
their reasoning. Most of them respond to this cxercise with the same
comment, namely, ‘That was a hard exercisc because I found it very
difficult to fathom what I mecant or what I was arguing in the original
cssay!’

To summarise, the ‘therefore’ test asks whether it makes sense to inscrt
the word ‘therefore” between two sentences and can be very uscful in
deciding when and what reasoning is being presented.

Let us try this on a few relatively straightforward but instructive examples.
For each of the following passages, reconstruct them by inserting
argument indicator words so that an argument which makes sense results
(and remember, you may need to re-order the sentences).

2.7.17  Questions appendix, passage 4.
2.7.2  Questions appendix, passage 5.
2.7.3 Questions appendix, passage 14.
2.7.4  Questions appendix, passage 15.
2.7.5 Questions appendix, passage 21.




Identifying reasons and conclusions 27

2.5 ‘The language of reasoning’: part |l

Once you have realised that words such as ‘therefore’, ‘so’ and
‘becausc” have this special role in signalling what we mean to say when
we are arguing a case, it is immediately obvious that there are many
other words which can also play an important role in reasoning. Let us
look at some of these:

[ Sometimes, in expressing a claim, we use language such as the fol-
lowing: ‘my intuition/faith/ opinion/view/thesis is .. .", ‘I am certain
that/I can’t prove it but I believe that . . ./, ‘the facts are/appcar to be
..., ‘I observe(d)/saw that . ..", and we use languagc such as this to
indicate how sure we are of our view (how strongly we arc commit-
ted to it) and perhaps its source (say observation or intuition) among
other things.

2 Somctimes we recognise that we are making assumptions and we
may signal the fact by saying: ‘I am assuming that ..., *
implies/presupposes that .. ..

3 Sometimes we use quite gencral terms to show that we are giving
reasons for a conclusion, words such as ‘because . . .", ‘the reasons
arc... and ‘if . .. then ... {see section 3.6), but sometimes we like
to indicate the nature of the rcasons and the sort of support they
give, as with words such as, ‘the evidence is/implics . . ., ‘by analogy
... {or ‘similarly . . ."), ‘for example .. .”, ‘my expericnce is . . ./, ‘the
authority on this says .. .” (or ‘experts belicve . . 7).

4 When our reasoning is about a causal explanation we somctimes sig-
nal this by saying . . . explains why . . ./, ‘that is why . . ./, ‘the causes
arc....

5 When we are making a recommendation or are deciding something
we may signal this by saying: ‘I recommend ..., ‘we should ..,
‘despite the risks the best option is . . .".

6 When we are clarifying or interpreting something we may use such
expressions as: ‘to clarify . . ./, ‘what I mean is . . ", ‘for example . . ./,
‘by contrast .. ./, ‘let us define . . ..

7 When we are inferring something we sometimes signal this with
phrases such as: ‘I infer/deduce/conclude that ... “. . . implies/sug-
gests/lecads me to think . . .

8 There are many ways of cvaluating a claim and the language we use
may be from any of the following dimensions: . . . true/plausible/false

S, “. .. fair/biassed..”, *. . . concisc/oversimplified .. .", “. .. credible/
unbelievable . . ./, *. . . misrepresents the position/represents the posi-

tion fairly ..., ‘... is subjective/objective ..., ‘... s

vaguc/imprecise/ambiguous .. .", ‘.. . is (un)acceptable . . ..
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9 If we are evaluating the support offered for a view we commonly use
language such as the following: ‘... proves/justifies/supports/is
consistent with/conflicts with/contradicts/refutes ..., ... is a
fallacy/mistake ..., *... is relevant/incidental/irrclevant ..., ‘...
provides weak/telling/strong support/criticism . . .".

(For a related list of ‘key” words in these contexts, sce Fisher and

Scriven, 1997, pp. 10411.)

Note also that there are some semi-technical notions which can be
useful in argument (words such as: consistent, contradiction, converse,
counter-cxample, valid, entail/imply, hypothetical, necessary and suffi-
cient conditions); we shall discuss these as the occasion arises.

Question 2.8

The following passages contain language from our previous lists or lan-
guage performing similar functions. Where such language occurs say what
it is and what it indicates.

2.8.1 Questions appendix, passage 10.

2.8.2 Questions appendix, passage 18.

2.8.3 As a Darwinian, something strikes me when | look at religion.
Religion shows a pattern of heredity which | think is similar to
genetic heredity . . . Out of all the sects in the world, we notice an
uncanny coincidence: the overwhelming majority [of believers] just
happen to choose the one their parents belonged to. . . . when it
comes to choosing from the smorgasbord of available religions,
their potential virtues seem to count for nothing compared to the
matter of heredity. This is an unmistakeable fact; nobody could
seriously deny it. {(From passage 57 in the Questions appendix)

2.84 Itis often said . . . that although there is no positive evidence for
the existence of a God, nor is there evidence against His existence.
So it is best to keep an open mind and be agnostic.

At first sight that seems an unassailable position ... But on
second thoughts it seems a cop-out, because the same could be
said of Father Christmas and tooth fairies. There may be fairies at
the bottom of the garden. There is no evidence of it, but you can't
prove that there arent any, so shouldn’t we be agnostic with
respect to fairies?

The trouble with the agnostic argument is that it can be applied
to anything. There is an infinite number of hypothetical beliefs we
could hold which we can't positively disprove. On the whole, people
don't believe in most of them, such as fairies, unicorns, dragons,
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Father Christmas, and so on. But on the whole they do believe in a
creator God, together with whatever particular baggage goes with
the religion of their parents. {(From passage 57 in the Questions
appendix)

Of coursc, often when people are engaging in what is clearly intended
to be persuasive writing or speaking they leave out words such as the
ones we have just discussed. The absence of such words in such a con-
text can be as revealing as their presence. Sometimes such words are
omitted for rhetorical reasons but sometimes they are omitted becausc
the author is unclear about exactly what he or she is saying (remember
how difficult my students found it to rewrite their argumentative essays
using argument indicators because they found it hard to fathom quite
what they had meant). Whatever the reason, just as it helped us make
sensc of our example (3) about making rail travel cheaper, to rearrange
the sentences and insert argument indicator words, so it can be very
helpful to ‘write in” the words from the lists we have just discussed
which help to ‘make sense” of someone’s writing or speaking.

2.6 How to express arguments clearly yourself

At the beginning of this chapter we said that one of our objectives was
to show you how to express arguments clearly yoursclf. A key part of
this skill is being able to use the language of reasoning appropriately.
The explanations which have been given and the questions you have
already answered should have helped you considerably in understand-
ing and using this language, but here are some more questions to give
you a little more practice. Write your answers carefully since you will
return to some of them later (at the end of chapter 4, though don’t look
there yet!).

There are four questions to consider:

2.9.1 Choose a conclusion you would like to argue for (it can be any-
thing) and then present some persuasive reasoning; make it very
clear what your reasoning is.

2.9.2 Look at the leading articles in one of today’s broadsheet newspa-
pers and decide which are arguing a case and which are doing
something else.
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2.9.3 If when tackling question 2.9.2 you found an argument, write it
out briefly so that it is very clear what is being argued.

2.9.4 Referring back to question 2.9.1, write out the best argument you
can think of against your conclusion. Again, make it crystal clear
what your argument is by using the language of reasoning we
have discussed above.

2.7 Back to identifying an author’'s meaning: the
‘structure’ of reasoning

Even with relatively simple pieces of reasoning, such as those we have
already encountered, there may be problems in identifying quite what
the author meant or what makes sensc. Needless to say, this is even
more truc of more complex reasoning, but inserting ‘argument indica-
tor” words and the other words we have discussed can be a great help.
However, this is not all that is neceded, because there is another aspect
to reasoning we have not yet discussed much and that is its ‘structure’.
Let us explain the basic idca with two examples:

(I} Burning vast quantities of fossil fuels is causing global warming,
which is hurting us all, so it is vital to negotiate reductions in the
production of the gases which are doing the damage. Thus we
need an international argrcement under which countries reduce
the production of such gases in proportion to the extent to which
they are creating the problem. Therefore the United States must
not be allowed to ‘buy’ permissions to produce these gases from
other countries.

(1T} Dissccting creatures in the biology classroom teaches students that
animal life is expendable and unimportant. Also a recent study
showed that certain companies who supply these creatures are
carcless of the suffering and pain inflicted on them. Furthermore,
there arc good alternatives available now in computer sinmulations,
which teach the lessons taught by dissection just as well. So for all
these reasons we should no longer use dissection of animals to
teach students in the biology classroom:.

In example (I) the reasoning goes like this:
(A) so (B) thus (C) therefore (D)

The first claim (A) is presented as a reason for accepting the second
one (B), whilst conclusion (B) is also presented as a reason for
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accepting (C), which in turn is given as a rcason for accepting (D), so
we have what we might call a ‘chain’ of reasoning, where successive
conclusions are also reasons for the next conclusion.

In example (II), on the other hand (where we put also and furthermore
in italics to help the reader), the structure of the reasoning is this:

(A) also (B) furthermore (C), so for all these reasons (D)

In this casc we are given three separate reasons for accepting (D). (A)
is not given as a reason for (B}, nor is (B) given as a rcason for (C); all
three reasons arc presented so to speak ‘side by side” as supporting the
conclusion (D). In fact cach of them separately gives you some rcason
for the conclusion, and taken fogether they give quite a weighty casc
(though, of course, there may be other rcasons which tell against the
conclusion (D)). For the moment we are not concerned with the
strength or weakness of these arguments, we are just concerned to note
that they have a very different ‘structure”: one gives a sequence or
‘chain’ of reasons for a conclusion and the other gives several reasons
‘side by side’ to support its conclusion. This is such an important dif-
ference that we shall need to spend the next chapter explaining the
different structures or ‘patterns” which reasoning can display.

2.8 Summary

In this chapter we first gave you some practice in recognising the dif-
ferences between reasoning, quarrelling, debating, explaining,
reporting and story telling. We then introduced some basic questions
you need to ask if you are confronted with a piece of reasoning and
want to understand it. To help you answer these questions, we dis-
cussed the language of reasoning - the language which is
characteristically used when pcople are reasoning — and explained the
special role of argument indicator words (such as therefore, because, so, if
... then, must and so on). We also explained the “‘therefore’ test and how
it, too, can help you identify an author’s meaning. We also noticed that
conclusions do not necessarily come at the end of an argument; they
may come at the beginning — or indeced anywhere else. Furthermore,
they may even be unstated — they may be ‘implied” by what is said.

After making these points, we introduced a more extended ‘language
of reasoning’ (including evidence, opinion, inference, support, proof, refute,
fallacy and so on) and gave you some practice in using it, including
when presenting arguments of your own.

Understanding an author also includes grasping what reasons are
being presented in support of which conclusions, so we briefly
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introduced some ideas about the ‘structure’” of reasoning, in prepara-
tion for going into this at much greater length in the next chapter.
Whatcever ideas we have explained we have then given you practice in
applying them. For the most part answering the questions only requires
that you understand our normal, everyday usc of various English words,
such as ‘conclusion” and ‘rcason’. Incvitably, some words present prob-
lems, such as ‘assumption’, but we willl deal with these in due course.
As we noted carly in the chapter, it can be quite complex to judge
whether an argument is a good one — which should persuade you - or
not. Certainly you need to understand what is said, what is assumed
and what the context is. You may also nced some expert knowledge,
some imagination and perhaps somec research. But, whatever clse is
necessary, it is clear that no one can cvaluate arguments until they are
clear what the arguments are, and that is mainly what we have been
dealing with in this chapter — and will be doing in the next three!

Further reading
Ennis (1996, chapter 2), Fisher (1988, chapter 2).



Understanding reasoning:
different patterns
of reasoning

3.1 The simplest case
Here is an example of a piece of reasoning which has a very simple
structure:

The damage which has been caused to the ozone layer is an
international problem so the problem can only be solved through
international agreement.

It is clear that just one reason is presented in support of one conclu-
sion, so we could write its structure like this:

<Recason> so [conclusion]

where <Reason> stands for ‘the damage which has been done to the
ozone layer is an international problem’ and [conclusion] stands for
‘the problem can only be solved through international agreement’.

3.2 Giving 'side-by-side’ reasons

Now, here is a piece of reasoning which is slightly more complex:

It must be very rare for religious people to base their faith on
rational consideration of alternative world views. Nearly all reli-
gious Dbelievers adopt the religion of the pcople among whom
they live, whether Christian, Hindu, Moslem or whatever. And



34 cCritical thinking

what is morge, there is very little serious evidence to support their
beliefs about the supernatural.

It is natural to construe this as presenting two reasons for the
author’s conclusion. The second and third sentences each give a reason
for the conclusion and the author presents them as standing ‘sidc by
side” in support of the conclusion (ncither reason is presented as
supporting the other reason). So we might represent the structure of
this argument as:

<Reasonl> and <reason2> so [conclusion]

At the end of the previous chapter we discussed an cxample in
which, arguably, three ‘side-by-side’ reasons were given for the conclu-
sion ‘we should no longer use dissection of animals to teach students
in the biology classroom’. Here is a last example of this kind of argu-
ment which, arguably, gives four reasons for its conclusion:

The Truman Doctrine was a turning point in American history for
at least four reasons. First, it marked the point at which Truman
used the American fear of communism both at home and abroad
to convince Americans they must embark upon a cold war for-
eign policy. Second . .. Congress was giving the president great
powers to wage this cold war as he saw fit. Third, for the first
time in the postwar cra, Americans massively intervened in
another nation’s civil war. Finally, and perhaps most important,
Truman used the doctrine to justify a gigantic aid programme to
prevent a collapse of the European and American economics.
(Walter LaFeber, America, Russia and the Cold War, 1945-1996,
McGraw-Hill, pp. 56-7)

The natural way to sec the structure of LaFeber’s reasoning is as four
‘side-by-side’ reasons presented for his conclusion, which we could
represent as:

<Reasonl> and <rcason2> and <reason3> and <rcason4>
so [conclusion]

where each <rcason .. .> is one LaFeber gives and the [conclusion] is,
‘The Truman doctrine was a turning point in American history.” Of
course, LaFeber actually says there are “at least four reasons’. Authors arc
rarely as helpful as that! However, even without his remark, it would
still surely be natural to see the argument as having this structure.
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This pattern of rcasoning, where someone gives a number of reasons
‘side by side’ in support of some conclusion, is very common. If you want
to decide whether such an argument is a good one, whether the reason-
ing really does support the conclusion, you have to decide whether the
reasons are correct, true or otherwise acceptable (they might be value
judgements, or definitions) and whether they justify the conclusion. 1
shall explain how to do this later (especially in chapters 6-9 inclusive),
but first let me explain a contrasting pattern of reasoning.

3.3 A ‘chain’ of reasoning

Look at the following example:

Planting genetically modified crops will enable farmers to use
more powerful weed-killers (which would have killed the crops if
used previously), so there will be a substantial reduction in the
number and density of weed seeds on farmland. Thus, it is likely
that the many farmland birds which depend on these seeds to
survive during the winter will decline still further.

In this example, we clearly have the structure:
<Reasonl> so [conclusion 1] therefore [conclusion 2]

where conclusion 1 is also the reason for conclusion 2. This ‘chain” or
‘serial” structure is clearly quite different from the case we just dis-
cussed, of giving ‘side-by-side’ reasons. Evaluating such a chain is
different too, so it is important to be clear about the different structures
reasoning can exhibit. We saw at the end of the previous chapter an
example of a chain of reasoning which contained four steps:

Burning vast quantities of fossil fuels is causing global warming,
which is hurting us all, so it is vital to negotiate reductions in the
production of the gases which are doing the damage. Thus we
need an international agreement under which countries reduce
the production of such gases in proportion to the extent to which
they are creating the problem. Therefore the United States must
not be allowed to ‘buy” permissions to produce these gases from
other countries.

Clearly, such chains could be longer. This pattern of reasoning is quite
common in mathematical and some scientific contexts, where the
chains can be quite long.
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| Question 3.1 TN

Decide which of the following is ‘side-by-side’ reasoning and which has a
‘chain’ structure:

3.1.1  Questions appendix, passage 3.

3.1.2  Questions appendix, passage 11.

3.1.3 Questions appendix, passage 17.

3.1.4  Questions appendix, passage 30.

3.1.5 Many of the dangers to our health resulting from the food we eat
arise from the way it is produced, that is, the modern intensive
farming practices involved. Thus a national food safety agency that
fails to address the question of food production will be unlikely to
protect us effectively from damaging our health through the food
we eat. So we need a much broader approach to the issue than
the traditional British approach where local health officials only
intervene at the level of food retailing, for instance inspecting
premises where food is prepared or sold.

Most of our previous examples make the structure of their reasoning very
clear by the use of explicit argument indicators, but writers often write in
ways which are less explicit. Use the ‘therefore test’ to decide which of the
following is ‘chain’ reasoning and which is giving ‘side-by-side’ reasons for
its conclusion:

3.2.1  Questions appendix, passage 21.
3.2.2 Questions appendix, passage 28.
3.2.3 Questions appendix, passage 36.
3.2.4 Questions appendix, passage 38.

3.4 Reasons which have to be taken together: ‘joint’
reasons

Commonly, when an author presents two or more reasons side by side
in support of a conclusion, she sees cach of the reasons as giving some
support to the conclusion on its own — even without the other reasons.
Let us return to an example we have already scen:

Dissecting creatures in the biology classroom teaches students
that animal life is expendable and unimportant. Alse a recent
study showed that certain companies who supply these creatures
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arc careless of the suffering and pain inflicted on them.
Furthermore, there arc good alternatives available now in com-
puter simulations, which tecach the lessons taught by dissection
just as well. So for all these reasons we should no longer use
dissection of animals to teach students in the biology classroom.

Even if this author could be persuaded that tight controls had trans-
formed or climinated the companices which had been ‘carcless of the
pain and suffering inflicted on [animals]” she would still believe that
the other two reasons support her conclusion. No doubt she thinks that
all the reasons together present a stronger case (if they are true), but
cven if one reason is shown to be mistaken or false, the other reasons
still support her conclusion.

Sometimes with ‘side-by-side’ reasoning this is not the case. Look at
the following example:

If you do all the exercises in this book conscientiously that is suf-
ficient for you to do well in this course. You are doing all the
exercises conscientiously. So you will do well in this coursc.

In this case, the first and second sentences give two ‘side-by-side’
reasons for the conclusion that ‘you will do well in this course’.
However, notice that the first reason o ifs own gives no support to the
conclusion. Consider the argument:

If you do all the exerciscs conscientiously that is sufficient for
you to do well in this course. So you will do well in this coursc.

It is clear that the reason does not support the conclusion unless we
also know that ‘you are doing all the exercises conscientiously”.
Similarly with the argument:

You arc doing all the excrcises conscientiously. So you will do
well in this course.

Unless we also know that doing the exercises conscientiously ‘is suf-
ficient for you to do well’, this reason lends no support to the
conclusion ecither (it might also be necessary to be quite clever to do
well in the course and not to suffer badly from examination nerves!).

Reasons like these, which have to be taken together to give support to
their conclusion are commonly called joinf reasons. Somectimes, when a
person presents several reasons for a conclusion side by side, these are
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each intended to lend some support to the conclusion independently of
the others, and sometimes this is not the casc — they are meant to work
together, jointly, to give their support. Sometimes it is clear which is
intended, but in many cases it is hard to decide. If it is hard to decide,
then interpret the argument in whichever way gives the strongest case.

Which of the following side-by-side reasoning is joint reasoning?

3.31

332

3.33

If the civil population cannot be defended in the event of nuclear
war, we do not need a civil defence policy. But we do need a civil
defence policy if deterrence is to be a convincing strategy.
Therefore deterrence is not a convincing strategy.

There are in fact good reasons why one would not expect blood
cholesterol to vary with diet. First, the liver manufactures three or
four times as much cholesterol as is normally ingested. Secondly,
the body itself regulates the amount of cholesterol in the blood: its
level is normally kept constant regardless of what is eaten, though
some unfortunate people have too high a setting and are likely to
die young through heart attacks.

If the world’s climate was getting warmer, we would find that
some of the ice at both the North and the South Pole was melting
at an unusually high rate. If the ice was melting, we would see its
effect in the raising of the level of the sea. There is evidence that
this level is increasing, so the world’s climate must be getting
warmer.

3.5 More complex patterns of reasoning

Gencrally speaking, when someone is arguing a case, they will do so
using several of these simpler patterns in combination with each other.
Let us look at another example to illustrate this:

Most prospective parents would prefer to have sons. So if people
can choose the sex of their child, it is likely that there will even-
tually be more males than females in the population. This could
produce serious social problems, therefore we should prohibit the
use of techniques which enable people to choose the sex of their
children.

It is reasonably clear that the structure of this argument is:
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R1<Most prospective parents would prcfer to have sons>. So
C1[if pcople can choose the sex of their child, it is likcly that
there will eventually be more males than females in the popula-
tion] and R2<This could produce serious social problems>,
therefore C2[wc should prohibit the use of techniques which
cnable people to choose the sex of their children].

For the moment, we arc not trying to cvaluate this reasoning. We are
just trying to be clear what the author is saying (since only then can we
evaluatc it properly).

Here is a more complex example:

Much of the genetic diversity in humans has evolved to protect
us against the huge varicty of pathogens that prey on us, from
viruses and bacteria to protozoa, worms and other parasites. This
incvitably mcans that some of us are more susceptible than
others to a particular discasc. But . .. that genetic diversity can
also protect this susceptible group. If the people who arc likely to
catch a particular disease are in a minority, then cach of them will
be surrounded by others who are morc resistant to the disorder.
This makes life difficult for the pathogen causing the discasc,
because the few susceptible hosts will be thinly scattered
throughout the resistant population. So, many susceptible people
might never come in contact with the discase. (New Scientist, 23
March 1996, p. 41)

There are several lines of argument here. But it is plausible to ‘mark
it up” as follows:

R1<Much of the genetic diversity in humans has cvolved to pro-
tect us against the huge variety of pathogens that prey on us,
from viruscs and bacteria to protozoa, worms and other para-
sites>. This inevitably means that CI[some of us arc more
susceptible than others to a particular disease]. But ... C3[that
genetic diversity can also protect this susceptible group] because
R2<If the people who are likely to catch a particular discasc arc
in a minority, then each of them will be surrounded by others
who arc more resistant to the disorder. . .. So, C2{many suscep-
tible people might never come in contact with the discase].

where the dots ... are mainly a repetition of the line of reasoning we
have marked up as ‘R2 so €2 so C3’. This is not the only way to see the
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structure of this argument, but it seems quite natural and once picked
out it cnables you to sce what needs to be evaluated if you are to decide
whether the reasoning is persuasive.

Question 3.4

Decide what the structure of the reasoning is in each of the following pas-
sages (the ‘therefore test’ may help you):

3.4.1 Questions appendix, passage 18.
3.4.2 Questions appendix, passage 19.
3.4.3 Questions appendix, passage 24.
3.4.4 Questions appendix, passage 39.

3.6 Aside: hypotheticals and other complex sentences

Just as some arguments have a more complex structure than others, so
some reasons and conclusions have more complex structures than oth-
ers. To take a simple example, supposc the police have been
investigating the theft of moncy from a school safe and have cevidence
leading them to the conclusion that:

‘Either the headmaster stole the money or the secretary did.
(cither H or S)

A sentence like this, of the form “either A or B’, is sometimes called a
disjunction, and thc important thing to rcmember when analysing an
argument into its rcasons and conclusions is that disjunctions should
not be broken up. At this stage, the conclusion reached by the police is
the whole disjunction (they are not claiming that the headmaster stole
the money, nor arc they saying the secretary did; they arc saying one of
them did). Of course, if the secretary is able to produce cast-iron cvi-
dence that she could not have stolen the money, this, together with the
reason ‘either H or S, gives us a further argument with the conclusion
that ‘the hcadmaster stole the money’ (and in this case one reason is a
disjunction}).

As another example, consider the following medical claim:

You have noisy breathing and loss of weight, so you've cither got
a thyroid problem or lung cancer or maybe something else.

In this casc it is clear that the conclusion is a disjunction, which
should not be broken up until further tests ecnable the doctors to decide.
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For a famous but quite difficult argument involving disjunctions see
the Questions appendix, passage 56 [Pascal’s Wager], which has the
form A or B, if A then C, if B then C, therefore C.

Disjunctions do not normally create difficultics when we are
analysing arguments into their reasons and conclusions, however some
other sentences often do. For example, one of the commonest expres-
sions to be found in argumentative contexts, as you may have already
noticed, is ‘if . .. then . ..” or words with an equivalent meaning, and
these frequently give people trouble. Consider the claim:

If global warming is happening on a significant scale, then the
area of polar ice will show a steady decline over the long term.

This might look as though the author is presenting a rcason for a
conclusion, but she is not. She is claiming that there is a link, a con-
nection between global warming and the size of the polar ice cap, but
she is not saying that ‘global warming is happening on a significant
scale’. She is just reasoning about the connections between different
phenomena.

When analysing arguments, the important thing to notice is that
hypotheticals should not be broken up as though they present a reason
and a conclusion; the whole hypothetical is functioning as a reason or
as a conclusion. There is a considerable difference between saying:

(a) If the accused is lying about where he was on the night of
the murder then he’s probably guilty.

and saying:

(b) The accused is lying about where he was on the night of the
murder so he is probably guilty.

The latter {b) is giving a reason for a conclusion, whereas (a) is just
saying if the one thing then the other.

We were careful not to break up hypotheticals in carlicr examples (‘if
people can choose the scx of their child, it is likely that there will event-
ually be more males than females in the population” and ‘if the people
who are likely to catch a particular disease are in a minority, then cach
of them will be surrounded by others who are more resistant to the dis-
order’). Mostly it is quite natural to do this, but sometimes people get
confused; hence our insistence that hypotheticals should not be broken
up when identifying reasons and conclusions.
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What is the structure of the following reasoning (be careful not to break
up hypotheticals)?

3.5.1 Radioactive elements disintegrate and eventually turn into lead. If
matter has always existed there should be no radioactive elements
left. The presence of uranium and other radioactive elements is
scientific proof that matter has not always existed.

3.5.2 If the civil population cannot be defended in the event of nuclear
war, we do not need a civil defence policy. But we do need a civil
defence policy if ‘deterrence’ is to be a convincing strategy.
Therefore deterrence is not a convincing strategy.

3.5.3 Questions appendix, passage 7.

3.5.4 If homeopathic pills are too dilute to have any effect, they
can't really help the many people who use them. Since tests
have shown they really do work in many cases, they can’t be too
weak.

3.7 Arguments versus explanations

Sometimes people offer explanations in language which is very simi-
lar to the language in which we present reasoning. Imagine that you
arc talking to a friend who says, ‘Jane was angry with him because he
had crashed her car.’ It is natural to understand this as an cxplanation
rather than an argument; your friend is explaining why Janc was
angry, she is not trying to persuade you that she was angry as she
would be if that were her conelusion (it would have been different if
the friend had said, ‘Jane had every right to be angry with him
because he had crashed her car’). Occurrences of ‘becausc’ (and other
phrases such as ‘that’s why') sometimes signal that a rcason is being
given for a conclusion but sometimes signal that the author is giving
a causal explanation. In some cases it is very clear what the author
intends and in others it is quite unclear. Here are some cxamples to
illustrate this:

(a) We should restrict the production of ‘grecenhousce’ gases because
they are damaging the ozone layer.

(b) Napoleon died because he was poisoned with arsenic.

(¢) The dinosaurs died out because a huge meteor crashed into the
Earth.

(d) The scopc for out-of-school play activities has been greatly
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diminished over recent years because parents want to protect their
children from harm, whether from traffic or from molesting
strangers.

(e) Our strect lights are too dim. That’s why we have more accidents
and more crime than we should.

It is reasonably clear that in example (a) thc author is trying to
persuade us of a conclusion; she is saying that the damage donc
to the ozone layer is a reason for limiting the production of
‘greenhouse’ gases. In example (b), it is surely clear that the
author is giving us a causal explanation; shc is not giving us a
reason for believing that Napolcon died, but is telling us what caused his
death. In example (c), again it is surcly clear that the author is not try-
ing to persuade us that the dinosaurs died out, but is giving a causal
explanation, cxplaining what caused them to die out. In examples (d)
and (¢) it is not quite so clear; you could construe them as presenting
rcasons for a conclusion or as presenting explanations — it might depend
on the context — or it might not matter or it might just be unclear.

Given that the use of words such as ‘because” (and ‘that's why’)
sometimes signal the presence of a rcason and sometimes signal a
causal explanation, how should we tell which it is in any given case?
Here is a practical test which will often help you to decide (in a sen-
tence of the form ‘A because B, call A the ‘consequence’):

Test: If the author seems to assume that the consequence is (rue then you
probably have a causal explanation; on the other hand, if the
author Is trying to prove the consequence, then it is probably an
argument. (Cf. Ennis, 1996, p. 31)

If you apply this test to our examples (a)-(¢) above it scems clear
that (a) is an argument, (b) and (c) arc causal explanations and (d)
and (e) remain unclear! (Knowing more about the context of their use
might enable us to decide.)

The point here is that sometimes what people say or write can look
like an argument when in fact it is an explanation. It is important not
to confuse the two because they have to be evaluated in different ways.
In an argument, the author is trying to persuade his or her audience
that the conclusion is true, whereas in an explanation the sentence,
which might look like a conclusion (what we called the consequence), is
assumed to be true already and the author is trying to explain how it
happened, or to account for it (sce chapter 10 on how to evaluate
explanations).
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Of course an explanation might function as a reason in an argument.
Herc is an example:

Several accidents have occurred at this road junction becausc it is
very hard for drivers to see other cars coming round the bend as
they pull out to cross the main road on which the traffic is trav-
elling quite fast. The only realistic answer is to install traffic
lights to control the flow of traffic.

Decide which of the following quoted remarks is an argument and which
is an explanation:

3.6.1

3.6.2

363

364

3.6.5

3.6.6

A councillor speaks at a council meeting and says, '‘Because our
street lights are too dim, we have more accidents and more crime
than we should. Furthermore they are so low that they are easily
and often damaged by vandals. That is why we should get new,
bright high-level sodium lights.’

The police have found the body of a woman lying near a footpath;
after a post-mortem the pathologist reports, ‘She died because she
had a heart attack and no one found her soon enough to help.’
A newspaper reports, ‘Thailand and India have had to fight costly
legal battles to protect Thailand’s jasmine rice and India’s basmati
rice because a company in Texas, called Rice Tec, was granted
patents in the United States on varieties of rice it claimed to have
developed, which closely resembled the Thai and Indian versions.’
A Government spokesperson says, ‘Though investigations are con-
tinuing, the trawler which sank suddenly in relatively calm seas last
week probably went down because a submarine fouled its nets
and dragged it down.’

A financial journalist writes, "The Bank will almost certainly reduce
interest rates at the next opportunity because the economy is slow-
ing down fast, many companies are in great difficulties and
demand has fallen off dramatically.’

A seismologist says, ‘There are huge "“plates’” on the surface of the
Earth which press and move against one another. Because there is
friction between these plates, they fail to move for many years until
the pressure becomes huge and then they move suddenly, an
event we experience as an earthquake. That is why San Francisco
had a huge earthquake in 1906 and also why they expect another
one at any time now.’
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3.8 Drawing more than one conclusion

Sometimes an author’s recasoning leads him or her to what might look
like two (or perhaps more) conclusions; consider the following
example:

Random drug-testing of prisoners was introduced in 1995 in
order to solve the many problems associated with prisoners tak-
ing drugs. Since cannabis can be detected in the body up to a
month after having been smoked, prisoners are tempted to
switch to heroin, which stays in the system for only 48 hours. As
a result, since drug-testing was introduced, cannabis usc has
declined by a fifth, whereas heroin use has doubled. Heroin is not
only a much more damaging drug than cannabis, but it is also
extremely addictive. There is evidence that heroin addiction
encourages prisoners to intimidate others in order to pay for the
drug.

One can casily imagine drawing various conclusions from this pas-
sage, for example one might conclude that ‘the results of random drug
testing have been unforescen and unintended” and/or ‘random drug
testing has not solved the drug problem in prisons’. It might also seem
natural to draw a further conclusion, namely, ‘if we want to combat
drug taking in prisons we nced new strategies’. Sometimes it is natu-
ral to put such conclusions togcther as onc conclusion, but somctimes
it may be helpful to clear thinking to separate them out, especially if
one seems justified and onc docs not; for example, someonc might
conclude from the above passage that ‘random drug testing has not
solved the drug problem in prisons” and ‘prison officers must be col-
luding with prisoners’.

Question 3.7

What alternative conclusions might be drawn from the following:

3.7.1  Questions appendix, passage 9.
3.7.2  Questions appendix, passage 35.

3.9 Summary

Arguments have a structure. Reasons can support (or aim to support)
their conclusions in different ways. In this chapter we introduced some
simple notation for displaying the structure of arguments and then
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used this to help explain the basic difference between side-by-side rea-
soning and a chain of rcasoning.

Sometimes an author presents two or more reasons side by side in
support of a conclusion and sees cach of the reasons as giving sorme sup-
port to the conclusion on ifs own even without the other rcasons.
However, sometimes when two or more reasons arc presented side by
side they have to be taken fogether to give any support to their conclusion;
this case is called joint rcasoning and we explained how it contrasts
with other cascs of side-by-side recasoning.

These basic patterns of recasoning can be combined to make much
morce complex patterns and we looked at some of these. In this con-
nection we also noted that when identifying reasons and conclusions it
is important not to break up hypotheticals and some other logically
complex sentences.

It is very easy to confuse arguments and causal explanations, because
the language which is used is so similar and can be systematically mis-
leading, but we gave a practical test [or distinguishing these which is
often very helpful; the test was:

If the author seems 1o assume that the consequence is true then you prob-
ably have a causal explanation; however, if the author is trying to prove
the consequence, then it is probably an argument.

Finally we noted that an argument may lead to several conclusions,
s0 one must be aware of this possibility when considering the structure
of a piece of rcasoning, bearing in mind that conclusions can be any-
where in an argument.

Further reading
Fisher (1988, chapter 2); Ennis {1996, chapter 2).



Understanding reasoning:
assumptions, context and a
thinking map

4.1 Assumptions

When someone presents an argument, explanation or a similar kind of
reasoning, it is very common for them to leave things unsaid which
they nonctheless believe to be true {or otherwise acceptable) and rele-
vant to the issuc, perhaps even vital to the issue. Almost all real
arguments (arguments which people cither do use or have used with a
view to convincing others of a point of view) lecave things unsaid -
which are in a certain scnse assumed.

To give a very simple example, imaginc a skater sitting at the edge of
a frozen lake putting on her skates, when a passer-by tells her, ‘The ice
is thawing and another skater had to be rescued when it broke and he
fell through carlier today, so it’s not advisable to skate there now.” In
this casc the speaker’s argument assumes the skater does not want to
fall through the icc. (If she does want to fall through, now might be a
good time to go skating!) We commonly call a belief like this an assump-
tion when it is clearly ‘taken for granted’ by a spcaker or writer but is
not stated or made explicit by them. To give a quite diffcrent cxample,
someonc who is arguing in favour of believing in miracles may fail to
mention that he believes in the existence of an omnipotent Christian
God, but it may be obvious that he is assuming this from other things
he says or from the context (say, if he is a Roman Catholic priest).

In general, when we usc the word “assumption’, this is the sensc in
which we shall mcan it; it is a belief which is clearly accepted or ‘taken
for granted’ by a speaker or writer but is nof stated or made explicit by them.

However, notice that in ordinary language we sometimes call a claim
which is made explicitly by a speaker or writer an ‘assumption’. To
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return to our skating example, the skater might respond to the
spcaker’s warning by saying, ‘You arc assuming the ice is still thawing,
but 1 checked earlier and in fact the temperature has been falling for
some hours.” This is a case in which the intending skater calls the
explicit claim of the passer-by an ‘assumption’. Sometimes we call an
explicit claim an assumption because: (i) we wish to note that the
speaker or writer has given no reasons for us to accept it and sometimes we
do it because (ii) we wish to challenge the claim. In our skating example,
the skater docs it because she thinks the passer-by is wrong and she
gives her reason for thinking so. Returning to our example about mir-
acles, if somncone based their case for believing in miracles on (among
other things) the explicit claim that there is an omnipotent Christian
God, one might say: (i) ‘but this is only an assumption; why should 1
accept it?’, or (ii) ‘but this is only an assumption; I don’t believe it at
all’. To return to an carlier example (section 2.2, example (1) p. 18)
where Hans complained about the unfair critical thinking test, it would
be natural to say to him, ‘You arc assuming that what you did was suf-
ficient; but you are mistaken.” However, he actually says, ‘After doing
all this 1 should have got a good grade’, so this is a case where we call
his belief an assumption becausc we want to challenge it, not because
it was implicit rather than explicit.

In general we are keen to use language in the way it is ordinarily used
(we do not want to give terms a restricted usage, or a technical scnse,
if we can avoid it}), thus we shall usc the word “assumption’ in the ways
it is commonly used, but in this section we shall mostly be interested
in the case where assumptions are apparently accepted by the speaker
or writer but arc not explicitly stated — and are implicit.

Let us look at a few examples where it is natural to say that some-
thing is assumed (in the sense of being implicit):

Example 1
The civil population cannot be defended in the event of nuclear war.
Therefore we do not need a civil defence policy.

Isn’t it natural to say that this assumes (A), ‘if the civil population
cannot be defended in the event of nuclear war then we do not need a
civil defence policy’? Students somctimes say of example (1) that it is
not a very compelling argument because there might be other reasons
for having a civil defence policy, for example to give the civil population
a sense of sccurity (even though it was a false sense of security!). Some
say this in response to the original argument, (1), but others find this
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casier to sce once they have identified (A) as the assumption of the
argument.

Here is an cxample of reasoning which clearly makes some substan-
tial assumptions:

Example 2

Some people have solved their own unemployment problem by great
ingenuity in searching for a job or by willingness to work for less, so all
the unemployed could do this.

Is this assuming that, ‘if some pcople have solved their own unem-
ployment problem by great ingenuity in scarching for a job or by
willingness to work for less, then a/l the unemployed could do this’, or is
it assuming something like, ‘if some people have done X then everyone
could’? The latter (very general) assumption would clearly be false (if
some people have jumped over six fect high it does not follow that
everyone could), but the former assumption requires considerable
expertise in (presumably) labour economics to know whether it is true
or false.

Consider the following example:

Because our street lights are too dim, we have more accidents
and more crime than we should. Furthermore they are so low
that they are casily and often damaged by vandals. That is why
we should get new, bright high-level sodium lights.

The explicit reasoning here is clear, but what is assumed? Most real
arguments do not include a reason which says, ‘If the reasons are
acceptable the conclusion is too’, but writers in this field commonly say
such arguments assume this. I shall not discuss this here (but sce sec-
tion 9.1), but it secms recasonable to say that scveral other things might
be assumed too, for example that the explanation offered for the prob-
lem is probably correct, that there are no better alternative ways of
dealing with it, that the cost of the new high-level sodium lights is not
prohibitive, that there are no other significant disadvantages to high-
level sodium lights and perhaps more. Of course the author might not
have even thought of these things, but for the argument to carry much
weight, they have to be assumed to be true as well as the rcasons which
are explicitly given.

Consider example 2 from section 2.2 (the letter from an American
newspaper of some years ago):
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We should bring most of our troops home from Europe. The
threat from Russia has gone now that the Evil Empire has col-
lapsed; the Europeans can defend themselves now that the threat
to their security is less and they are so rich; and we must reduce
our federal deficit fast if our economy is not to collapse.

It is surely natural to say that this argument assumes something like:
(I) ‘we do not want our economy to collapse” and (11} ‘if we bring most
of our troops home from Europe this will reduce our federal deficit
fast’. Assumption (I) presents no problems but if assumption (II) is
false this greatly wecakens the argument and this shows part of the
importance of eliciting assumptions. Incidentally, I usually find when
discussing this example that students call some of the explicit claims
assumptions too — but these are assumptions in the sense that either
no rcasons are given or they are questionable,

Sometimes in arguing a casec speakers simply make implicit assump-
tions and say nothing about doing so; however, as we mentioned in
section 2.5, people sometimes draw attention to assumptions they or
others arc making, using phrases such as, ‘I am (Jones is) assuming
...". Sometimes such phrases will be referring to implicit assumptions
and sometimes to explicit ones (for which no reasons have been given
or which are questionable) but the context will enable you to tell which
is the casc. In the present context, what interests us most arc implicit
assumptions.

Identify at least one implicit assumption in the following passages:

4.1.1  Questions appendix, passage 3.
4.1.2  Questions appendix, passage 6.
4.1.3  Questions appendix, passage 30.
4.1.4 Questions appendix, passage 32.
4.1.5 Questions appendix, passage 33.

4.2 Context

Arguments, explanations and so on, are always presented in some con-
text and the context contains all sorts of assumptions, presumptions,
background beliefs, facts relevant to interpreting what is meant, rules
of conduct, etc. If we return to our skating example above, it is easy to
imagine a context in which: (i) the person giving the warning assumes
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the skater does not know about the accident earlier in the day and is
not aware of any danger but would want to know or (ii) the intending
skater is a weather expert from the local university who happens to be
monitoring the current freezing conditions, who assumes her instru-
ments are working correctly, that she can interpret them correctly and
so on. In general the context includes the people involved, with their
purposes, beliefs, emotions and interests, and also includes the
physical, social and historical context.

Let us look at a few examples to illustrate why the context of an
argument matters and what we can elicit from it. Look first at example
1 from 2.2 in which the student Hans had failed a critical thinking test
which was set at the end of a course in critical thinking; he wrote as
follows:

That test was unfair. 1 studicd for days, reading the material four
times, underlining important details and then studying them.
After doing all this I should have got a good grade. That test was
unfair,

It is easy to grasp his line of argument, but the interesting question
is, ‘Is it rcasonable (and what should be donc about it)?". I have been
surprised by reactions to this question becausc my presumption is that
any worthwhile critical thinking test would demand more than Hans
describes and that his argument is worthless, but in some places where
I have discussed this example, some teachers have said, ‘If Hans had
been told that studying like that would be sufficicnt and/or that kind
of study was a normal expectation in his college, then Hans's argument
would be quite reasonablec.” It is hard to imagine defending that view
after a critical thinking course, but it is true that, if Hans studied in such
a context, his argument might carry more weight than I have suggested
and his teacher or institution might have to rcact more seriously to his
complaint.

To take a different cxample, consider the following argument sct in
two different contexts:

Despitc the appalling mortality rate from polio in the past, some
parents choose not to have their children vaccinated against it,
because they think there is now only a low risk that their chil-
dren will become infected with the disease. Moreover, some
believe that there is a more than negligible risk that the vaccine
will have harmful side effects. In their eyes, a decision to avoid
vaccination may appear entirely rational. But what they do not
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realise is that if a substantial percentage of a population is not
vaccinated against polio, there will be regular outbreaks of the
disease every few years as the number of non-immune people
increases. (Questions appendix, passage 35)

This comes from a British context, where polio was a serious Killer
but is not now, where increasing numbers of people are wary of having
their children vaccinated because of perceived risks and where general
attitudes towards individual health, public health and individual free-
dom provide a context (of assumptions, interests, points of view, ctc.)
which influcnces how you construe this argument and evaluate it. This
would be rather different if you imagine the argument in the context
of a country which still has a significant polio risk, where vaccination
programmes arc widely recognised to have delivered great advances in
health and where individual freedom in such matters is seen as far less
important than public health programmes.

Sometimes the context of claims and arguments can greatly influ-
cnce how much credibility and weight you give them (see chapters 6
and 7 on credibility); for example, ‘Jones is lying about X’ said in court
during a trial carrics much more weight than when said informally
over a pint with friends. Consider the following, weightier, example:

The forensic cxperts who were sent to Kosovo in 1999 after
NATQO’s bombing campaign have been coming to some surprising
conclusions. They were sent to uncarth the evidence of genocide
by the Serbs which had precipitated NATO’s action. During the
war the US Defence Sccretary said that up to 100,000 Albanians
had been killed by the Yugoslav military. The British Minister of
State at the Foreign Office said 10,000 had been killed. President
Clinton said tens of thousands had been killed on President
Milosovic’s orders. The UN told experts from 15 countries to
expect 44,000 deaths. However, Emilio Perez Pujol, head of a
Spanish tcam which went home in disgust last month after find-
ing just 187 bodics, said there may be far fewer dead than
previous estimates; several sites publicised by NATO as possible
mass graves turned out to be empty. Stratfor, an analytical group
cxamining data from Kosovo, suggests that the final toll might be
as low as a few hundred. (Abbreviated from a leading article in
The Times, 2 November 1999)

If you remember anything about this war it will probably be that the
Governments who launched the war did so ostensibly becausce of
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genocide by the Serbs. But this article strongly suggests that there was
no such genocide. How could Government and military intelligence
before the war have been so wrong? Or did they have some quite dif-
ferent motive from the one they publicly declared? Either way, the
implication is that when you read reports like those which preceded the
Kosovo campaign you should be very wary. There are many other exam-
ples of inaccurate Government and military information relating to
conflict situations (for cxample American Governient information
about the success of their Patriot missiles against Saddam Hussein’s
Scud missiles in the Gulf War has subsequently been shown to be
wildly inaccurate; NATO cstimates of Soviet weapons stocks were
shown subsequently to have been wildly inaccurate for many years),
but a leading article like this, appearing in a newspaper like The Tines
has to be given considerable credence.

The context of claims can help interpret their meaning, for example
il somcone refers to the ‘left wing’ in a political discussion this may be
a very vague thing to say, but in the context of, say, a discussion about
French political partics, it has a much more specific meaning (mainly
the Socialist and Communist parties) or in the context of the British
Labour Party it means particular pcople, such as Tony Benn, and par-
ticular groups or organisations, such as Tribune. Thus, in general,
though vague terms have some mecaning, they often have much more
meaning in a particular context (cf. chapter 5, page 62).

Historical context can be very important in interpreting and cval-
uating an argument. For example, in 1798, Thomas Malthus famously
argued that population growth incvitably mcant that it was impossible
to have a society ‘all the members of which should live in case, happi-
ness and comparative leisure and feel no anxiety about providing the
means of subsistence for themselves and families’. To understand and
evaluate this famous argument you neced to take account of its historical
context. Following the French Revolution there was much discussion
about whether it was possible to establish a socicty based on social and
economic cquality. Malthus argued against that possibility, and he did
this in the context of a society which was very unequal, which was very
influenced by the thinking of Charles Darwin (on natural selection and
cvolution) and where the French Revolution had set many people think-
ing about the possibility of revolutionary change in uncqual socictics
(for a fuller discussion of this argument sce Fisher, 1988, chapter 3).

To summarise, the context of an argument can influcnce its inter-
pretation and cvaluation, largely because of the assumptions,
presumptions and other background information which context can
supply. A particular specaker might have a particular point of view, for
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example that of a Roman Catholic pricst. Arguments can carry quite
different weights in the contexts of different countries, where underly-
ing assumptions, experiences and values are different. And arguments
can deserve different interpretations and cvaluations in different his-
torical contexts.

Question 4.2

Consider the following passages and draw on what additional information
you can to say what underlying assumptions are likely in the context of

each:

4.2.1

422

Many cold and flu remedies and appetite suppressants which can
be bought over the counter contain phenylpropanolamine (PPA), a
drug which has been licensed for use for more than a decade.
After years of legal and scientific wrangling over its safety, scien-
tific advisers to the American Federal Drugs Administration (FDA)
voted unanimously in November 2000 that it should no longer be
considered safe, after it was the subject of a study by scientists at
Yale University. In America, PPA is said to have been responsible for
between 200 and 500 strokes a year in people aged under 50. The
first warning signs came in the 1980s when medical journals cited
several dozen puzzling cases of young women who suddenly had
strokes within days of taking appetite suppressants. However, the
drug industry successfully argued that more research was needed
to determine whether PPA was to blame, so the Consumer
Healthcare Products Association funded a five year study by Yale
University. The study found that young women were at increased
risk of a stroke within three days of taking an appetite suppressant
containing PPA or within three days of taking their first PPA dose
ever. Scientists who spoke on behalf of the drug industry said the
Yale study was flawed. (Adapted from a report in The Times, 7
November 2000)

In the very short term, the Government should take upon itself the
responsibility of lifting the ludicrous speed restrictions which have
disrupted railway timetables, paralysed the country and vastly
increased the danger of travel-related death in Britain by forcing
millions of extra vehicles on the roads. Railtrack is obviously not
going to do this, nor should it. It is a private company with no
responsibility for the general welfare and convenience of the
nation or for minimising road traffic deaths. Railtrack’s prime con-
cern is, quite reasonably, to avoid lawsuits and blame in the event
that another rail accident occurs after speed restrictions are lifted.
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If the government wants travel patterns to return to normal,
ministers must accept that they may be blamed if there are
subsequent accidents — and rely on the good sense of the British
public when they explain that lifting speed restrictions was
nevertheless a rational course that minimised the overall loss of
life. (Excerpt from Anatole Kalentsky, The Times, 30 November
2000)

The following very famous argument was first published by
Thomas Malthus in 1798 in his Fssay on the Principle of Population
(for further discussion of it see Fisher, 1988, chapter 3):

‘Population, when unchecked, increases in geometrical ratio.
Subsistence increases only in arithmetical ratio. A slight
acquaintance with numbers will show the immensity of the first
power in comparison with the second.

By that law of nature which makes food necessary to the life of
man, the effects of these two unequal powers must be kept equal.
This implies a strong and constantly operating check on population
from the difficulty of subsistence. This difficulty must fall
somewhere and must necessarily be severely felt by a large portion
of mankind. . ..

[This] appears, therefore, to be decisive against the possible
existence of a society, all the members of which should live in ease,
happiness, and comparative leisure, and feel no anxiety about
providing the means of subsistence for themselves and their
families’.

The following reasoning comes from a British newspaper in 1998, How dif-
ferently do you think readers would respond to it in England and in the
American Mid-West (assuming the same piece was published in a
newspaper there)?

We need to make rail travel more attractive to travellers. There are

so many cars on the roads that the environment and human safety
are under threat. Rail travel should be made cheaper. Everyone
wants the roads to be less crowded, but they still want the
convenience of being able to travel by road themselves. People will
not abandon the car in favour of the train without some new
incentive.
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4.3 A thinking map for understanding and
evaluating reasoning

We have looked at a large number of pieces of rcasoning and explained
some ideas about how best to understand and cvaluate them. As we
explained in chapter 1, our plan is to proceed rather like the basket ball
coach (see section 1.1.4), except that we are doing so in the context of
critical thinking. Thus we have been looking at small pieces of reason-
ing, thinking about how to handle them, drawing attention to some of
the mistakes we commonly make in responding to reasoning and in
rcasoning things through for ourselves, then pointing to better ways of
doing these things and giving you practice in adopting these ways. In
the absence of such guidance most people tend to react rather superfi-
cially to reasoning, by immediately challenging any claim they disagree
with, or simply responding from their own point of view without

“rhinking |

Analysis

1 What are/is the main Conclusion(s) (may be stated or unstated,
may be recommendations, explanations, and so on, conclusion
indicator words and 'therefore’ test may help.)?

2 What are the Reasons (data, evidence) and their Structure?

3 What is Assumed (that is, implicit or taken for granted, perhaps
in the Context)?

4 Clarify the Meaning (by the terms, claims or arguments) which
need it.

Evaluation
5 Are the reasons Acceptable (including explicit reasons and
unstated assumptions - this may involve evaluating factual
claims, definitions and value judgements and judging the
Credibility of a source)?
6 (a) Does the reasoning Support its conclusion(s) (is the support
strong, for example ‘beyond reasonable doubt’, or weak?)
(b) Are there Other Relevant Considerations/Arguments
which strengthen or weaken the case? (You may already
know these or may have to construct them.)
7 What is your Overall Evaluation (in the light of 1 through 6)?
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considering the arguments presented and so on. As we have said
before, the key to better critical thinking is asking the right questions,
so we now introduce a basic model or ‘thinking map’ for handling rea-
soning more skilfully than most of us do in the absence of such
guidance. The ‘thinking map’ is a list of key questions you should ask
when weighing up an argument — whether someonc else’s or your own.

You will sece that the questions arc divided into two sets, the first
called Analysis and the second called Evaluation. You cannot respond
rcasonably to an argument unless you first understand it, so the ‘analy-
sis” questions guide you in understanding what is being said and
argucd. The ‘evaluation” questions then guide you in deciding whether
you should be persuaded by the argument or not.

However, it is clear that the process of evaluating an argument might
lead you to spot assumptions, or a need for clarification which you did
not notice at the initial analysis stage. For this reason, although it helps
you to be clear-hecaded to separate these tasks, you may need to jump
back and forth as you go through the process.

It is clecar that so far we have only really given detailed attention to
the first threc of these questions, but we have introduced the whole
‘thinking map” here to provide a context for what we are doing, so that
you can see how what we have donc so far fits in with our general
approach and where it is lcading.

It is clear from our earlicr chapters that behind these questions lies a
lot of detail. It is easy to ask the question, ‘What are the Reasons
(data, evidence) and their Structure?’, but it has taken us some two
chapters to explain in detail how to identify reasons and how to iden-
tify the structure of reasoning. It will, therefore, not come as a surprisc
to learn that there is also a lot of detail to be explained about how to
clarify ideas and how to evaluate arguments, but we shall come to
these in the next few chapters.

For the moment, there are some things to notice about this thinking
map. First, notice that the first question is, ‘What is/arc the main
Conclusion(s)?’. Although in general the thinking map questions do
not have to be asked in the order in which they are presented above, it
is worth saying that it is ncarly always a good idca to ask this question
first; it helps enormously to organise your thinking about a picce of
reasoning if you know what the author is trying to persuade you of -
what he or she is trying to convince you of. My students have often told
me how trying to get this clear first has changed their way of thinking
and greatly improved their ability to focus on the issue in hand.
Somctimes it is quite casy to spot the conclusion but sometimes it is
quite difficult, but, cither way, it is instructive to do so. Digging out the
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reasons and assumptions is then usually easier than it would otherwise
have been. Of course, if assumptions or reasons strike you first, by all
means make or note those, but do not then forget the importance of
identifying the conclusion(s).

A second thing to notice is the question, ‘Are there Other Relevant
Considerations/Arguments ~ which strengthen or weaken the
case?’. As we have said elsewhere, there is a very ‘creative’ side to crit-
ical thinking, which some have wanted to emphasise by calling it
critico-creative thinking, and which requires us to consider any other
relevant ideas we know or can think up which will help us to arrive at
a good judgement for the case in hand. It is hard to overestimate the
importance of this question in the context of arriving at reasonable
beliefs; we nced to make our beliefs fit together as much as possible if
we are to be justified in having confidence in them. So, when consid-
cring any issue where our judgement matters we should bring to bear
all the relevant idcas we can. This implies that someone who knows a
lot about related issues, and who can be imaginative about the possi-
bilitics, is more likely to come to a sound, well-justified judgement than
somconc who knows little and is unimaginative. (Of course, anyonce
can practise the skills we are teaching on material they know little
about; it is just that they will not think of some relevant knowledge or
possibilitics which cxperts will.)

Onc last thing to notice is that this thinking map will be supple-
mented later by other thinking maps, for example we shall provide
them for deciding how to clarify ideas, how to judge acceptability of a
claim, how to judge the credibility of sources and so on. In casc this
seems rather overwhelming, let me hasten to add that you do not need
to use them all at once or in any given case. The thinking map wc have
just presented provides a kind of framework into which the others can
be slotted if you need them. Sometimes, for example, nothing needs to
be clarified and no questions of credibility will arise, but still our initial
framework will be useful in organising your thoughts on the subject.

One final remark which probably hardly needs repeating by now: you
should employ this thinking map not only when you are considering
other people’s reasoning but also when you are constructing your own
—1it can be surprisingly instructive. If you have a good case, it should be
possible to organise it so that your readers or listeners will have a clear
understanding of what you are trying to cstablish, and how you are
doing it; it will usually help to use the language of reasoning to make
your intentions clear and to make your conclusion and your reasoning
clear. Of course, if you have a weak case, obfuscation may serve your
purpose better!
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Question 4.4

For each of the following passages, use the thinking map to help you
analyse the argument (noting any important assumptions) and then write
a brief evaluative response:

4.4.1 Questions appendix, passage 33.

4.47 Questions appendix, passage 34.

4.4.3 Questions appendix, passage 39.

4.4.4 These big art exhibitions, which collect paintings from all over the
world, are bad for the paintings. However they are transported,
there is a danger of accidents and resultant damage or destruction
and it can't be good to subject paintings to the changes of pres-
sure and humidity that even carefully controlled travel is likely to
bring.

Question 4.5

Look back at your answers to either question 2.9.1 or question 2.9.4 and
use the thinking map to identify its strengths and weaknesses, then
re-write it to remedy the defects if there were any.

4.4 Summary

Almost all real arguments lcave much unsaid - much that is hidden but
is ‘implicitly assumed’. We use the word ‘assumption’ in several ways,
which are explained, but here we are mainly concerned with those
which are not cxplicitly stated — the implicit ones.

The context of an argument can supply a good deal of background
information. This can help us understand it, including what it (or the
author) implicitly assumed or meant.

The implication of what we have been saying so far is that there are
more effective ways of thinking issues through than most of us nor-
mally use. With the analogy of the basket ball coach in mind, we
presented a model for ‘skilful analysis and evaluation of arguments’ in
the form of a thinking map, a sct of key questions we should ask when
confronted by rcasoning which aims to convince us of a point of view.

Our contention is that if we follow the model provided by the think-
ing map, we shall be far better placed to weigh reasoning skilfully. If we
are responding to someonc clse’s reasoning, we should not just jump in
with some opposing comment, but should try to be clear first what they
are arguing for (what their conclusion is), what their reasoning is,
what they are assuming, ctc., and then proceed systematically to weigh
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the case they have made. If, rather than responding to someonc clse’s
rcasoning, we are trying to construct a well-reasoned case ourselves,
we need to ask ourselves much the same questions.

As we have explained in this chapter, doing all this involves detailed
attention to implicit assumptions and context, as well as the explicit
reasoning. It may also requirc that we clarify some ideas, so we shall
explain how to do this in the next chapter.

Further reading
Ennis (1996, chapter 7).



Clarifying and
interpreting expressions
and ideas

Suppose you read a newspaper article in which a nutritionist advocates
cating ‘organic foods’; is it clear (or clear enough) what she means — or
how could you find out? Supposc you hear someone arguing about the
merits of ‘Baroque architecturc’; could you explain what a Baroque
building is? If not, what would enable you to understand what that
phrasc means? Imagine that you are a juror in a criminal case and you
are instructed to decide whether the case has been ‘proved beyond a
reasonable doubt’; is it clecar what that phrase means, and if not, how
could you clarify it so that you know what test to apply? Supposc a
child, who is doing her mathematics homework, asks you what a ‘poly-
gon’ is; how would you explain? Suppose you are reading an article
about the developing conflicts over water supplies in various parts of
the world and which refers to water as a ‘natural resource like oil and
coal’; is it clear what this claim means - or what it might cntail?

The process of reasoning often encounters a need for clarification.
Terms may be used, or claims may be made, whose meaning is unclear,
vague, imprecise or ambiguous. As we have said, in order to evaluate
an argument skilfully we must first understand it; this means not only
being rcasonably clear what reasons, conclusions and assumptions are
being presented, but also being reasonably clear what all of these
mean. Often, in simplc examples (like many we have scen earlier), this
raiscs no problems at all, but in more complex ones it is surprising how
often questions about meaning and interpretation arise. It is probably
a safe guide to say that, once you feel you do not immediately under-
stand what is being said, you are into questions of meaning and
interpretation.
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Of course, a measure of unclarity is not always a bad thing. Suppose
somcone makes the claim that, ‘Jones is tall’. Tallness is obviously a
fairly vague concept, but, if we take the claim in context, so that we
know whether it refers to an adult basket ball player, a six year old child
or a racchorse, then it may well be precise enough for the purpose in
hand. As Scriven says:

a vague term (1) has some meaning, (2) often has a good deal
more meaning when we have a context from which we can make
further inferences, (3) can be given an abstract definition by
referring it to another abstract term (‘average height’), and (4)
can be given a somewhat more precise meaning if we restrict that
meaning to uses of the term in particular contexts. (Scriven,
1976, p. 108)

Bearing this example in mind, it is casy to sce that it would be inap-
propriatc, and often tedious, to demand clarification in many
situations, because the context will make the meaning clear enough for
the purpose of communication. Judging when cnough is cnough is a
central part of the skill of clarification. However, there are many situ-
ations in which clarification is needed and in this chapter we explain
how to deal with such situations — how to clarity expressions and
claims about which we are not immediately clear. We shall explain
some procedures which will help you to clarify what writers and speak-
ers mean by what they say, including yourself of course. What is
needed will depend on the audience and on the purpose of the clar-
ification. Furthermore, there are different methods of clarifying
meanings and we shall spend much of the chapter explaining these.

Question 5.1

There are three parts to this question:

5.1.1 Suppose you read a newspaper article in which a nutritionist
advocates eating ‘organic foods'. Explain what this phrase
means, in enough detail for fellow students to understand, or
explain how you would find out?

5.1.2 If you do not know what ‘Baroque architecture’ is, what would
enable you to understand the idea?

5.1.3 Describe evidence which would ‘prove beyond a reasonable doubt’
that X murdered Y.
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5.1 What is the problem? (Is it vagueness,
ambiguity, a need for examples, or what?)

When you encounter a situation in which you are not clcar what some-
one mcans, the first thing to do is to be as clear as you can about the
nature of the problem and the purpose of providing clarification.
Looking again at the examples with which we began this chapter, they
pose rather different problems.

If you do not know what the phrasc ‘organic food’ means, how can
you find out? Perhaps the context will help; it might suggest that
‘organic foods” arc those produced without using chemical pesticides
and artificial fertilisers and this might be sufficient for your purpose. If
the context does not help or if you want more detail, how can you get
it? It is unlikely that the dictionary will help you, though it might. You
could ask someone whom you believe to have the relevant expertise,
perhaps a biology teacher or a keen gardener. But, this is a term1 which
has been introduced into the language relatively recently; it means dif-
ferent things to different pcople and its usage is developing all the
time. As new problems emerge its meaning changes so, for example,
the meaning just suggested leaves open the question whether geneti-
cally modified crops are ‘organic” if grown without chemical pesticides
and artificial fertilisers. This is a case where the term has some mean-
ing but is vague to some degree; this might not matter, but if you need
more detail it might well be that the only way to find out more would
be to ask the author what she meant.

If you know what ‘Baroque architecture’ is, how would you cxplain
it to a friend? If you do not know what it is, again the context might
tell you enough, or you could look in a dictionary or ask someonc you
would expect to know (like an historian or architect). The Shorter Oxford
English Dictionary will tell you it is ‘characterized by an exuberant and
ornate style prevalent in the scventeenth and carly cighteenth cen-
turies’. This certainly rules out many modern buildings which arc
undecorated boxes, but you would probably still fcel you had little idea
how to identify Baroque buildings. Almost certainly the best way to
understand the mecaning of this expression is to sec some pictures of
good examples of Baroque buildings — perhaps with some descriptions
of their distinctive features. This would still leave the idea open in some
respects but you could recognise some clear cxamples which might be
sufficient for your purposes.

The phrasc ‘proved beyond a reasonable doubt” does not contain any
words which are problematic but if, as a juror in a criminal case, you
want to know what it means, your problem is to know what standard
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or criterion to apply, what counts as a ‘reasonable doubt’. Since this
phrase has a well-established usage in the law, you might expect that
this is well documented in law books and could be explained to you by
the judge, so it would be natural to ask him (the expert in this case)
how you should interpret the phrasc, and his guidance should be suf-
ficient for your purposc.

What is the problem in the remaining examples from the first paragraph of
this chapter:

5.2.1  Explaining what a polygon is to a child?
5.2.2 Grasping what is meant by calling water a 'natural resource like
coal and oil’?

5.2 Who is the audience? (What background
knowledge and beliefs can they be assumed to
have?)

Returning to the examples we have just been discussing, it is clear that
what clarification is needed will depend on the audience. For example,
if the person who asks what ‘organic foods’ arc has no idea what the
phrasc mecans, it might be sufficient in the context to say ‘produced
without chemical pesticides and artificial fertilisers’; but, if the audi-
ence consists of the people who make contracts with farmers for the
food which supermarkets sell and who want to be sure they can safely
label some of their products as ‘organic’, they may need much more
detail. Yet again, ‘organic foods” might be the subject of a university
seminar for specialists in food production, and you can imagine that for
such an audience it might be necessary to give still more detail about
the ideas which lic behind the demands for organic foods in order to
help them decide whether genetically modified foods produced without
chemical pesticides and artificial fertilisers could reasonably be said to
count as organic.

If somconce asks what ‘Baroque architecture” is because they have
absolutcely no idea, it might be sufficient for their purpose to say ‘char-
acterized by an exuberant and ornate style prevalent in the seventeenth
and carly cighteenth centuries’; but, if somcone already knows that
much and wants to be able to recognise clear examples of such build-
ings, they will probably nced to be shown some good cxamples or
pictures of some. Again, if someonc is writing a book on Baroque
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architecture for an audience of university specialists, they will need to

go into still more detail, distinguishing Baroque from ‘Classical” and
‘Rococo” and so on.

Question 5.3

There are two parts to this question:

5.3.1 Describe three audiences for whom the phrase ‘proved beyond a
reasonable doubt’ might need to be explained and indicate how
much detail each might need.

5.3.2 Do the same for the phrase ‘critical thinking'.

5.3 Given the audience, what will provide sufficient
clarification for present purposes?

There are many different ways of clarifying ideas, depending on the
need, so we now explain some of these with suitable examples.
Sometimes you will want to get clear what someceone clse means, in
which case these methods will help, but sometimes other people will
want to clarify what you mean, so you nced to bear these methods in
mind when writing or talking yoursclf, so that your ideas are presented
reasonably clearly to your audience. We divide our explanations into
two sections: possible sources and ways of clarifying expressions:

5.3.1 Possible sources of clarification

(@) A dictionary definition (reporting normal usage)

Imagine that you are reading something and you encounter a word the
meaning of which you do not understand. The context might cnable
you to make a good guess, but, if you want to check, an obvious coursc
of action will often be to look in a dictionary. That is what dictionaries
are for — to tell you how a word is normally used and perhaps give some
specialist uses too. For example, il you are reading some Charlotte
Bronte and you encounter the sentence, ‘Eleemosynary relief never yet
tranquillized the working classes’, it is unlikely that you will know
what ‘eleemosynary’ means. The context might give you a clue and this
niight be sufficient, but, if not, the obvious course is to look in a dic-
tionary. My New Shorter Oxford English Dictionary says, ‘Of, pertaining to,
or of the nature of, alms or almsgiving; charitable’. This might give you
enough in the context. Of coursc, some vaguencss will remain (for
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example, is a charitable organisation like OXFAM ‘eleemosynary’?}), but
that might not matter.

Dictionaries can be uscful when you need to clarify terms but they
have a very particular role in the process of clarifying idecas. In short
they tell you the way in which words arc normally, generally, stan-
dardly used by native specakers of a language. They report common
usage and they do so for a general audience, an audicnce of those who
do not know the meaning of a word and nced to have it bricfly
explained in terms of other, more familiar words from the same
language (cf. Ennis, 1996, pp. 321ff. on ‘reported definitions’).

Question 5.4

Use a dictionary to answer the following. Suppose you read a court report
in a reputable newspaper which says that the ‘circumstantial evidence'
strongly suggests that Jones stole the valuable paintings found in his
house. Explain what ‘circumstantial evidence' is and say what sort of
circumstantial evidence might suggest Jones was guilty in this case.

(b) A definition/explanation from an authority in the field
(reporting specialised usage)

Sometimes, when you are reading relatively specialised material, you
will encounter a need for clarification and a dictionary will not be
cnough because the language is being used in a technical, specialised
or strict sense which you need to know. A good dictionary might point
you in the right direction, but you will often have to consult some stan-
dard text, work of reference or authority in the field to get an
explanation of its special usage. For example, you might be reading
something which requires you to know the technical meaning of ‘stan-
dard deviation’, ‘mcan’ and ‘median’ in statistics, or ‘tort’, ‘hearsay
evidence” and ‘circumstantial evidence” in the law, or ‘real wages’, ‘cco-
nomic growth’, ‘price—carnings ratio” in economics, or ‘force’,
‘molecule’, ‘virus’ in science.

To check the meanings of such technical words you can either look in
textbooks or works of reference in that field (encyclopaedias, general or
specialised, might be a good source too). Alternatively you can ask
someone you would expect to know, like a statistician, a lawyer, econ-
omist or scientist in our examples (or the teacher who asked you to
read the Bronte novel in our earlier example). Provided the person you
consult has the relevant expertise — and is thus a reliable source — this
will be a good way of procceding too and one advantage of consulting
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such an authority is that she can tailor her explanation to her audience

(as in our example above about explaining the meaning of ‘polygon” to
a child).

| Question 5.5 _J

There are two parts to this question:

5.5.1 Explain to friends who are not studying critical thinking what it
means to say that the conclusion of some argument ‘necessarily
follows' or ‘does not necessarily follow’ from the reasons given.

5.52 Suppose a class-mate who knows little about politics asks you how
to define 'democracy’; using any suitable source provide a suitable
explanation.

(c) Deciding on a meaning; stipulating a meaning

In the two previous sections we have been asking how some expres-
sions are generally used by native speakers of the language or how they
arc used by some special group - like mathematicians, cconomists or
lawyers. The use of ordinary language among native speakers usually
just develops and changes without anyone making any special deci-
sions. Specialised usage of the kind we discussed under (b) may
develop in a similar way, but more commonly will have involved deci-
sions by specialists to usc a phrase in way which captures some idea
which is important to their ficld. Sometimes we are faced with the need
to make such decisions. For example, earlier in this book we wanted to
spcak of the words which indicate that arguing or reasoning is taking
place, so we introduced the phrase ‘argument indicators” and gave it a
quite specific meaning. Similarly, in writing about critical thinking, I
wanted to escape from using hackneyed old logicians” examples (such
as ‘All men are mortal, Socrates is a man, therefore Socrates is mortal’),
so I introduced the phase ‘real arguments” and cxplained that T would
usc it to mean ‘arguments which are or have been used to convince
others of a point of view” intending these to be the focus of my writing
{sce Fisher, 1988, p. 15). What happens in a case like this is that we do
not want to report a usagc alrcady cstablished but we want to declare
ong, stipulate one, or decide on one 10 capture some idea which is impor-
tant to us.

Lawyers need to distinguish between different kinds of evidence, so,
as we have seen, they have introduced special terms like ‘circumstan-
tial evidence’, ‘hearsay evidence’, etc. and have given them special
meanings. Economists have done something similar with ‘money
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wages’” and ‘real wages’. Lawyers, cconomists and many others, find
new ideas they want to capture and arc then faced with the need to give
ncw meanings to words or phrases, to stipulate, declare or decide a
meaning which serves their purpose. To justify such a decision you
have to show that it serves your intended purpose. Of course, making
such a decision may still leave open some important questions as the
following example illustrates.

The UK’s Race Relations Act (1968) prohibits discrimination ‘on the
ground of colour, race or cthnic or national origin’ in, among other
things, selling or letting a house. Thus, if you refuse to let your house
to someonc simply because they have a black skin or because they have
German ancestors, you break this law. But what happens if a Housing
Authority rules that you are only eligible for a council house in its arca
if you are a British citizen. This casc actually arose when Ealing
Borough Council made such a rule in the carly 1970s. Their rule
excluded a Mr Zesko, who was a Polish national (though he had lived
in Britain for a long time) and they found themselves in conflict with
the Race Relations Board in a case which eventually went to the House
of Lords. The question is whether discriminating ‘on the grounds of
national origin’ includes discriminating on the grounds of a person’s
legal nationality. This is not easy to decide; in fact there are plausible
grounds for cither interpretation. In the event, both sides argued their
case and the various judges involved differed in their interpretations of
the law and gave reasons for their opposing interpretations. Clearly
checking in a dictionary or legal text will not help much here; in this
case what is needed is a decision. A decision which gives meaning to
terms which were in a sense vague (cf. MacCormick, 1978, pp. 66f. and
781.).

The implication of this section and what we said about different
audiences is that, if you are writing in an academic context (school or
college papers), you will often neced to review how the use of an
expression has developed over time as successive thinkers have
encountered new problems and have given a new or revised meaning
to the expression.

5.6.17 Suppose a local law, passed seventy years ago, prohibits 'vehicles in
the park’. This is clearly intended to exclude cars, lorries and the like,
but how would you decide whether it was intended to exclude the
electrically powered vehicles now used by some disabled and elderly
people (assuming the matter had not yet been decided anywhere)?
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5.6.2 Suppose you wanted to investigate what proportion of the UK
population was living in poverty; how would you define poverty for
your purposes?

5.6.3 How would you resolve the following problem?

According to evolutionary theory, a ‘successful’ individual must
somehow ensure that the next generation contains creatures more
like itself than like others of the species. Worker bumblebees are
‘successful’ in that each generation of bumblebees contains a
significant proportion of workers, which exist to feed other mem-
bers of their community. Worker bees thus pose a special problem
for evolutionary theorists because the worker is the only sterile
member of the bumblebee community. (Cf. Law Schools
Admission Test June 1985 B 3)

5.3.2 Ways of clarifying terms and ideas

We shall explain live ways of clarilying cxpressions: (a) by giving
another expression which has much the same meaning, (b) doing (a)
in very precise terms by giving another expression which has precisely
the same meaning, (c) by giving examples (and non-cxamples), (d) by
drawing contrasts, (¢) by describing the history of an expression.

(@) Giving a ‘synonymous’ expression — or paraphrase
‘Synonymous” (which has Greek origins) mcans ‘has the samc mean-
ing’. So, one way to explain the meaning of an expression is to give
some other expression which ‘has the same meaning” but which the
audience might be expected to understand — usually because the audi-
ence is familiar with the words which provide the explanation. This is
sometimes called giving a paraphrasc. In fact, the explanation I have
just given of the word ‘synonymous’ clarifies the term precisely by pro-
viding a synonymous cxpression, or paraphrasc, which is casily
understood by most people! Dictionaries commonly explain meanings
by giving synonymous cxpressions (or paraphrascs) and technical
words are commonly defined in the same way; for example, we saw
this with ‘circumstantial evidence” and ‘democracy’.

(b) Giving necessary and sufficient conditions (or an 'if and
only if’ definition)

Sometimes we explain the meaning of an expression by giving a syn-
onymous expression or paraphrase which mecans much the same,
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without necessarily meaning exactly the same. However, sometimes
we are explaining the meaning of an expression which is very exact so
we want our explanation to be very exact. Here are some examples
where the intention is that the meanings of the italicised words should
be exactly explained by the words following ‘is”:

A triangle is a planc gecometrical figure with three straight sides.
Momentum is mass times velocity.
A bachelor is human, male, and unmarried but of marriageable age.

There is a tradition which has been important in philosophy and
some other fields (it derives from Plato) that this kind of definition is
an ideal to which we should aspire for many ordinary words. Thus, for
cxample, philosophers have tried to define knowledge very precisely,
like this:

‘A knows that P’ if and only if (i) ‘P is truc.’
(ii) “A believes that P’
(iii) ‘A is justified in believing P’

where A is a person and P is a claim that could be true or falsc.

Somectimes it is right to try to give very exact explanations of the
meanings of words because they arc being used very precisely, as is
often the case in mathematics and science. However, everyday words
tend to be used rather more loosely so it can be a mistake to try to
explain their meaning too precisely. Of course, this depends on your
purpose. If you simply wish to explain everyday usage, you necd to pre-
serve its looseness, but, if you want to make that usage more precise for
a particular purpose, that may be right too. For example, ordinary
usagce of the word ‘argument’ is fairly loose, but we gave the word a
more precise meaning to enable us to focus on the kinds of ‘arguments’
in which we are interested.

In the case of the philosopher’s definition of knowledge this has
proved problematic, because this explanation of the meaning of
‘knowledge’ is meant to capture ordinary usage of the word but other
philosophers are able to think of exceptions, cases where we would still
want to say ‘A knows that P’ but where the three conditions are not
satisfied (or thc other way round, where the conditions are satisfied
but we don’t want to say ‘A knows that P’).

In general you will find that it is very rarc to be able to ¢xplain mean-
ing in terms of ‘necessary and sufficient conditions” except in
mathematics and science (or where you have dceliberately defined a
new expression that way). Most ordinary language has a ‘vagueness’
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about its application which prevents us from being able to give ‘if and
only if" or other exact dcfinitions. The philosopher Ludwig
Wittgenstein (for example, Philosophical Investigations) demonstrated
that this was a very important fact about our use of language, so we
must be careful not to try to be more precise than we really can if we
are trying to grasp normal usage. We may be able to give somce kind of
general expression which means much the same and we may be able
to give good cxamples and non-examples, and draw some contrasts,
but that may be the limit; native speakers of a language often mention
or use quite a variety of characteristics when trying to decide whether
something really is an X or not and this may just bc the way the lan-
guage is used (cf. Scriven, 1976, p. 133).

[ Question 5.7 J

There are three parts to this question:

5.7.1 Suppose someone explains that by a ‘good teacher’ they mean ‘a
teacher who scores well above average on student evaluation
forms’. How would you evaluate this definition/explanation?

5.7.2  See if you can think of necessary and sufficient conditions for
something to be a ‘game’ (like football and cricket are games).
Every time you settle on an answer see if you can think of an
exception - something to which your definition does not apply but
which is a game, or something to which it does apply but which
is not a game.

5.7.3 Do you think the definition of ‘bachelor’ given above genuinely
supplies the necessary and sufficient conditions for being a
bachelor. (Cf. Everitt and Fisher, 1995, pp. 14, 15)

(c) Giving clear examples (and non-examples)

It is often very helpful to give really good cxamples to clarify an idea
(and examples to which the idea clearly does not apply). As we said
carlicr, probably the best way to explain what baroque architecture is,
is to give good examples; then examples which contrast with that style
will help to draw its limits, probably as finely as you require. This is
also truc elsewhere; for example, it could help jurors to interpret the
phrasc ‘proved beyond a reasonable doubt’ to be given examples
wherc this clearly was the case and examples where it was not. So if
the question is whether ‘X murdered Y and we know that X's finger
prints were on the gun which killed Y, that Y’s blood was found on X’s
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clothes immediately after the murder, that reliable witnesses say they
saw X shoot Y, that X was very jealous of Y’s relationship with X's wife,
that X had a history of violence, that X had no alibi for the time of the
murder and indeed confessed after police put their evidence to him, it
is surely proved beyond a reasonable doubt that X did it. You can casily
imaginc weaker versions of this case where you would not say it was
proved beyond a reasonable doubt. Really good examples which help
to identify and clarify an idca are sometimes called ‘paradignt’
examples.

(d) Drawing contrasts (including per genus et differentiam)

Onc of the most uscful things to do when considering the meaning of
a claim or term is to ask what contrasts are being drawn - what is
being ruled out. For example, when we say that Jones is ‘tall’, we are
contrasting Jones with short or average members of the group. When
we discussed what “critical thinking” was in chapter 1, we contrasted
it with jumping to conclusions, deciding impulsively, and much more.
Before doing any work on “critical thinking’, you probably had only a
vague idca about the nicaning of the expression. I you wanted to get
a clearer view at that stage, you might have reflected on how you had
heard people use the term (as we asked you to do in question 1.1) or
looked in a dictionary or other suitable reference works, like
encyclopaedias or classic works in the critical thinking tradition. If
vou did the first of these, you might have found it casier initially to
say what critical thinking is not than to say what it is (which illus-
trates a point often worth making in connection with clarilying
ideas). For cxample, most pcople will agree that a person who
believed whatever they read in the newspapers, or who made deci-
sions ‘on impulse’, without weighing the reasons for and against, or
who worked routinely on a production line — doing repetitive actions
without nceding to think about them — would not be engaging in crit-
ical thinking. By contrast, the critical thinker would decide which
newspaper stories to believe partly by using considerations about the
reliability of sources (and would be sceptical of the National Enquirer’s
story that the Titanic recently resurfaced!), and would consider
options and weigh the pros and cons before taking a dccision that
mattered (and might, for example, seck independent, expert advice
beforc buying a used car). Even this much reflection identifies critical
thinking as a ‘considered” activity, a ‘reflective” activily — an activity
which is contrasted with unreflective, impulsive and routine ones.
Sometimes contrasts arc drawn by saying what kind of thing you are
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talking about and what differentiales it from other things of that kind;
books in this field often call this per genus et differentiam in case you are
reading around on the subject.

Providing clarification where necessary, write a brief response to the fol-
lowing argument, either supporting it or criticising it:

Men generally have difficulty in being sensitive to others. If it is
desirable for our society to consist of fully developed human beings,
then people who are sensitive should make a special effort to help
those who are not. Generally, this means that women should make
a special effort to help men to be more sensitive. | say this even
though some might feel that it places an unfair burden on women.
(Ennis, 1996, exercise 2.57 (2.51))

(e) Explaining the history of an expression

You have alrcady scen an example of this in chapter 1 where I
explained the history of the term “critical thinking’. Of course, if you
come to this subject having no idea what critical thinking is, it might
help to sec what is in a dictionary. My New Shorter Oxford English
Dictionary (1993) has no entry for ‘critical thinking” as such and gives
several different definitions of ‘critical’, the most relevant being,
‘given to judging, e¢sp. unfavourably, faultfinding, censorious: skilful at
or engaged in criticism, especially of litcrature or art; providing textual
criticism: involving careful judgement or obscrvation; nice, cxact,
punctual’. This begins to point you in the right direction but it is not
very helpful and if you really want to learn what the subject is about
you nced quite a full explanation. Explaining the historical develop-
ment of the idea will often help in this kind of casc (partly because
that development occurred in response to recognising problems in the
arca). It is casy to think of other ideas where you might need to look
at the history of its development to get a sophisticated grasp of what
is meant — democracy, punishment, power, mass . .. We spoke carlier
about university audicences to whom idecas (like ‘organic food’,
‘Baroquec architecture’, etc.) might need to be explained; clearly such
explanations will often requirc an extensive look at the history of an
idea and will require us to consult classic works on the subject for that
information.



74  Critical thinking

5.4 How much detail is needed by this audience in
this situation?

This is really a question to remind you to tailor your answer to your
particular audience; we do not need to add to what has already been
said on this except to give the following exercise.

The following passages, which are both taken from a widely used legal
textbook, explain two contrasts. The first distinguishes ‘direct evidence’
from ‘circumstantial evidence', and the second distinguishes ‘original evi-
dence’ from ‘hearsay evidence’. Rephrase both to explain the differences to
a child of twelve, giving your own examples (suitable for a twelve year old).

5.9.17 Direct evidence consists either of the testimony of a witness who
perceived the fact to be proved or the production of a document
or thing which constitutes the fact to be proved. Circumstantial
evidence is the testimony of a witness who perceived not the fact
to be proved but another fact from which the existence or non-exis-
tence of that fact can be deduced, or the production of a
document or thing from which the fact to be proved can be
deduced. Suppose the fact at issue is whether A used a certain
knife. If T says he saw A use the knife, he is giving direct evidence
of a fact at issue; if T says he saw the knife in A’s hand he is giving
direct evidence of possession but only circumstantial evidence of
A's using the knife. If T says he saw the knife among A's belong-
ings he is giving circumstantial evidence of A’s possession of the
knife and circumstantial evidence of A's using the knife. All wit-
nesses necessarily give direct evidence of whatever it was they
perceived. (Phipson and Elliott, 1980, p. 11)

5.9.2 Original evidence is the evidence of a witness who deposes to facts
of his own knowledge. If his information is derived from other per-
sons and he himself has no personal knowledge of the facts to
which he deposes, then his evidence is said to be hearsay. (Phipson
and Elliot, 1980, p. 12)

5.5 Problems requiring clarification in reasoning

Sometimes an cxpression may be used in the context of reasoning in a
way which is misleading so far as its meaning is concerned and this can
lead the reasoner(s) astray. Herc is a famous example which illustrates
onc way of misleading people:
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The only proof capable of being given that an object is visible is that
people actually sce it. The only proof that a sound is audible is that
people hear it: and so of the other sources of experience. In like
manner, [ apprehend, the sole evidence it is possible to produce
that anything is desirable, is that — people do actually desire it.

This argument, which comes from John Stuart Mill’s book, On
Liberty, secms powerful until you realise that ‘visible” and ‘audible’
mean ‘can be seen’ and ‘can be heard” whereas ‘desirable” does not usually
mean ‘can be desired” but means ‘is good’ or ‘ought to be desired” or
something like that. So the reasoning only looks plausible if you do not
notice that.

Here is another, lighter example. Tate and Lyle used to advertisc
sugar with a character called Mr Cube, saying things like:

For sporting success you nced a balanced diet — and loads of
cnergy. As everyone does, every day of their lives. And onc of the
cheapest ways of getting the energy you nced is with Tate and
Lyle’s pure British-refined sugar.

Well, is sugar going to give you the energy that makes you feel full of
energy — full of go? As one witty commentator, Magnus Pyke, com-
mented:

The scientific meaning of energy is quite complicated. A brick
lying on the top of a cliff is full of energy because if someone
pushes it over the edge it is capable of braining someone down
below. And Roly Poly pudding is full of energy in the chemical
sense, but if you cat it, it does not give you vigour.

So this was an advcrtisement trading on one word meaning at lecast
two different things, but this was obscured by the language (this is
sometimes called the fallacy of equivocation).

Ambiguity of these kinds can lead to errors in reasoning. So much so
that some have been given special names (like the “fallacy of equivoca-
tion”) but we shall give them no further attention here, except to say
that they occur and one needs to keep as clear a head as possible about
what is meant when thinking things through.

Question 5.10

Are Mary and Peter disagreeing in the following?
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Mary: ‘I've been learning about equality before the law. | had no idea it
was so important in our political system.’

Peter: ‘Human beings vary enormously in intelligence, strength, wealth
and many other qualities, so all this talk of equality is a nonsense.’

5.6 The purpose of this chapter

[t is quite common in argumentative contexts for there to be some lack
of clarity about what is meant. In explaining the idecas of this chapter
we do not mean to suggest that you should see lack of clarity every-
where or that you should meet every claim or argument with the
question ‘What do you mean?’. Sometimes the effect of this kind of
chapter is to incline students to do preciscly that, but there is often no
problem about what is meant and pcople understand each other per-
fectly well for the purpose in hand. However, you do need to be alive
to the importance of vaguencss, ambiguity, etc. so that you can spot it
when it matters and then automatically ask the right questions. In
this chapter we have explained several different ways of claritying
expressions for different purposes and wce hope that it will become
fairly automatic for you to use these methods when they are called for,
but not otherwise! Note that when clarification is needed the expla-
nation which is given is often imprecise in some respects but is
adcquate for the purpose of communication; not cverything can be
defined or cxplained!

Thus, if you are considering buying a mobile phone and one company
trics to persuade you to buy their product by advertising their tariff as
being ‘up to 25 per cent cheaper’ than their rivals, is it clear what the
company is claiming — what their advertisement means - and should
you be persuaded by their advertisement or should you automatically
ask, ‘Wait, what does that mean?’. Of course, it might be straightfor-
ward; it might be casy to see that an average user will save 25 per cent
compared with the charges of some widely used company, but it might
be an empty claim.

The excrcises were designed to give you practice in recognising when
idcas need to be clarified and practice in some different ways of doing
this. You may have realised that you already know quite a lot about
clarifying meanings, though you never thought about it systematically
before; in any cvent the hope is that this practice will have had an
impact on the way you think in future so that it will be fairly automatic
for you to clarify what you say and write and so that your audience has
a good chance of understanding you. In short be as clear as you can and
need to be given your audience.



Clarifying and interpreting expressions and ideas 77

5.7 To summarise

Hopefully the thinking map is sufficient to summarise this chapter.

Thmkmg
. Map -

1 What is the problem? (Is it vagueness, ambiguity, a need for
examples or what?)
2 Who is the audience? (What background knowledge and
beliefs can they be assumed to have?)
3 Given the audience, what will provide sufficient clarification for
present purposes?
4 Possible sources of clarification:
(a) a dictionary definition (reporting normal usage),
(b) a definition/explanation from an authority in the field
(reporting specialised usage),
(c) deciding on a meaning; stipulating a meaning.
5 Ways of clarifying terms and ideas:
(a) giving a 'synonymous’ expression — or paraphrase,
(b) giving necessary and sufficient conditions (or an ‘if and
only if" definition),
(c) giving clear examples (and non-examples),
(d) drawing contrasts ( including per genus et differentiam),
(e) explaining the history of an expression.
6 How much detail is needed by this audience in this situation?

Question 5.11

5.17.1 Read Questions appendix, passage 23 and decide what 'fair’
means in that context.

5.11.2 Steven J. Gould, the famous Harvard biologist writes in a piece
called 'The Median isn't the Message’, how he was diagnosed in
July 1982 as suffering from abdominal mesothelioma, a rare and
serious cancer, usually associated with exposure to asbestos. After
surgery he decided to check the literature on this illness, and it was
very clear. 'Mesothelioma is incurable, with a median mortality of
only 8 months after discovery.” After sitting stunned for some time,
he began to think and asked himself, "What does “median mortal-
ity of 8 months” signify’. What did Gould want to know?
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5.11.3

5114

5115

5.11.6

5.11.7

Consider the following reasoning:

Whenever there is a plan to divert part of the flow of some river to
supply other areas with water, this rightly raises objections from
those who will ‘lose” the water. It is absurd to expect the ‘losers’ to
stand idly by while a sizeable proportion of their water flows away
so that others may benefit in some distant place. Fresh water is a
natural resource in the same sense that crude oil and iron ore are
natural resources. Does Saudi Arabia give away its crude oil? Does
Russia give away its iron ore? Why should those who are threatened
with losing part of their water supply be expected to view their nat-
ural resources any differently? If development in other areas is
limited by lack of water, it should stay that way. (Adapted from the
Law School Admission Test, December 1985, D 18)

Is water like oil and iron ore? What are the implications of your
answer?

What do you think it means to say that someone Joves someone
else?

How would you respond to Dawkins' description of religious faith
as ‘belief in spite of, even perhaps because of, the lack of evi-
dence’. Questions appendix, passage 57.

What are the 'costs’ spoken of in the following report:

According to Parliament’s Trade and Industry Select Committee
(which is dominated by Labour MPs) the Government and compa-
nies are in danger of seriously underestimating the cost of joining
the Euro (for example, the cost of converting computer systems
and vending machines, training staff and providing information to
the public). The Chairman of the committee said the cost could
easily be £35 billion. MPs noted that the accountants Chantrey
Vellacott had estimated the cost at about £32 billion. However, the
chairman of Anderson consulting said that its survey of companies
in Britain and elsewhere in the European Union suggested that
business costs would be relatively small at 'no more than 0.5% of
turnover’. Others pointed out that companies were regularly
upgrading their computer systems so these costs could easily be
absorbed and costs to one company were income to another.
(Adapted from a report in The Times, 17 November 2000)

For a really difficult last question try to answer the case made by
John McPeck in Questions appendix, passage 55.

Further reading
Scriven (1976, chapter 5).



The acceptability of reasons:
including their
credibility

In previous chapters we have concentrated on some techniques
required to understand what authors mean, cspecially when they are
reasoning. These techniques imply lessons about how to express your-
self clearly and we have given some attention to this task too. Now it is
time to move on to the process of evaluating authors’ reasoning. If
someone gives reasons which aim to persuade us of a point of view
(conclusion, explanation, recommendation, interpretation or what-
cver) we not only want to understand what they are saying but want to
be in a position to evaluate it — to decide whether it is good recasoning,
whether we should be persuaded by it. To do this skilfully, we have to ask
the right questions. The following chapters are mainly devoted to
explaining what these questions are in different contexts and to giving
you practice in applying them.

6.1 Acceptability questions put in context

What tends to happen when we hear somcone else arguing a casce? If
you check this out (by looking back at the way you and others werc
inclined to react to arguments you encountered in the first few chap-
ters), you will find that people commonly react in the following ways.
If they agree with what the person is getting at (their conclusion) they
say, ‘Yes, I agree with that” without considering the details of the argu-
ment. If they disagree with the conclusion, they say, ‘I do not agrec
with that” and perhaps say something against the conclusion, either
simply denying it or rejecting once of the claims given as a rcason or
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perhaps introducing some new reason which they take to tell against
the conclusion. It is very rare for listeners to take the argument scri-
ously and weigh carefully whether it is a good argument for its
conclusion. Of course, such quick recactions are finc in some contexts
(for example, informal conversation over a coffec with friends), but if
you want to get to the truth about substantial issucs, you have to be
more systematic. It is this more systematic and morc skilful approach
to cvaluating arguments which we shall study here. So, how should
we procced?

If we are going to evaluatc reasoning thoroughly and skilfully, we
shall need to ask at least three quite different questions about any piece
of reasoning, namely questions 5, 6a and 6b from our thinking map in
section 4.3 (repeated below). To set the context for our present work,
let us look at an example we have already considered, to explain what
these questions are and how they work:

Most prospective parents would prefer to have sons. So if people
can choose the sex of their child, it is likely that there will even-
tually be more males than females in the population. This could
produce serious social problems, therefore we should prohibit the
usc of techniques which enablc people to choose the sex of their
children.

Question 6.1

Write a brief initial evaluative response to this argument, saying whether
you agree with its conclusion or not, and why.

Remember that we already decided that this argument’s structure
was:

R1<Most prospective parents would prefer to have sons>. So
Cl1[if people can choose the sex of their child, it is likely that
there will eventually be more males than females in the popula-
tion] and R2<This could produce serious social problems>,
therefore C2{we should prohibit the use of techniques which
cnable people to choose the sex of their children].

Now, if we want to evaluate this systematically, we need to ask the
following questions:

5 Arc the reasons Acceptable (true, ctc.)?
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6 (a) Does the reasoning Support its conclusion(s)?
(b) Arc there Other Relevant Considerations/Arguments?
7 What is your Overall Evaluation?

Let us run through these questions showing how they work in the
casc of our example. First we have to decide whether it is true that:
‘Most prospective parcnts would prefer to have sons.” My gucss, bascd
on general knowledge, is that this claim is true in many societics, for
example in many groups in China and India, but it may well be false in
others; to find out, we might need to refer to survey information or to
other relevant social reports.

The next question is, ‘Does this reasoning support its conclusion?’.
Well, if it is true that ‘Most prospective parents would prefer to have
sons’, then docsn’t it follow that ‘if pcople can choose the sex of their
child, it is likely that there will eventually be more males than females
in the population”? If pcople prefer boys and can get boys, doesn't it
seem very likely that more boys than girls will be born? 1t is surely hard
to sce much wrong with that inference (as such a move is usually
called; sce chapter 8).

The next reason is, ‘This could produce serious social problems” and
the question is whether this claim is acceptable. It is not quite so casy
to say how to judge this reason. Much surcly depends on the scale of
the problem - if there is a small surplus of boys this might create little
or no social problems, but if it is large, the story might be diffcrent.
Also, it might matter where thesc surpluses occur, some societies cop-
ing better than others with the imbalance. Furthermore, if the surplus
of boys takes a long time to develop, some societics might find ways of
adapting to it. This onec is hard to judge, but, on the face of it, one can
see that this could produce problems.

The next question is, ‘Do the preccding claims support the conclu-
sion that “we should prohibit the usc of techniques which enable
people to choose the sex of their children” "2 Well, if allowing these
techniques to be used does produce a surplus of boys which will in
turn produce serious social problems maybe we should ban them.
There is certainly a casc herc, perhaps not conclusive but a case to be
answerced.

But there is another question we should ask, namely, “Are there other
rclevant considerations/arguments?’. This is the point in thinking
about an issue where we often have to be imaginative, ‘think outside
the box” or even be quite creative. Well, we will leave this as a question
for the moment, since this is not our main concern in this chapter (but
see chapter 9 for much more on this).
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Think of as many further considerations/arguments as you can which are
relevant to the question of banning the use of these techniques for
choosing the sex of children.

To summarise: once you are reasonably clear what an author is say-
ing, what his or her reasons and conclusions are, you are in a position
to evaluate the reasoning. This involves asking the three quite diffcrent
questions we have discussed before you come to your overall judge-
ment.

In this chapter and the next we shall concentrate on the first of these
three questions: how should you judge whether claims (which may be
explicit or assumed) are acceptable to you ~ or should be accepted by
the intended audience?

6.2 Different kinds of claims

First we nced to note that people can make rather different kinds of
claims when arguing a case. For example, some claims present facts,
evidence or data, others express value judgements, others state definitions,
criteria or principles, others give causal explanations, and yet others recom-
mend that we should take a certain course of action, to name some
important ones considered in this book. For cxample, here is a factual
claim, ‘According to official figures, 13 per cent of the UK population
lives in poverty.” Here is a value judgement, ‘It is shameful that such a
rich socicty as the UK allows so many people to live in poverty.” Here is
a famous definition, ‘Individuals, families and groups in the population
can be said to be in poverty when they lack the resources to obtain the
types of dict, participate in the activities and have the living conditions
and amecnities that are customary, or at least widely encouraged or
approved, in the societies to which they belong” (Townsend, Poverty in
the United Kingdom 1979, p. 31). Herc is a causal claim, ‘Poverty in
the UK has many causes, including unemployment, low pay, low
educational achiecvement and long term illness.” And here is a recom-
mendation, ‘The Government should try to eliminate child poverty over
the next twenty years.’

Clearly claims which arc of such different kinds have to be evaluated
in different ways, so it is important for you to be able to recognise what
sort of claim is being madec.
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Question 6.3

Consider the following argument and identify which claims are factual,
which are value judgements and which are definitions before reading on:

Many people claim that viclence on TV has no effect on people’s
behaviour. | am sure this is false because if what was shown on TV
did not affect behaviour, TV advertising would not work and we
know it does. However, even if it is true that TV violence affects
people’s behaviour, that is still no reason for censorship because
people should be free to watch what they choose. Freedom means
being able to do what you want to do.

Clearly, in this passage the author makes the factual claims that ‘vio-
lence on TV affects people’s behaviour” and that “TV advertising works’;
she also makes the value claim that ‘pcople should be free to watch
what they choose’; and she gives a definition of ‘freedom” as ‘being able
to do what you want to do’.

Clearly, such different kinds of claims nced to be assessed quite dif-
ferently. On the one hand it is proper to ask for evidence that TV
violence affects pcople’s behaviour or that TV advertising works, which
are both factual claims.

What kinds of evidence would show such claims to be true or false?

On the other hand, defending (or attacking) the claim that ‘pcople
should be free to watch what they please” may require us to consider
the possible consequences of such a principle (for which we may be
able to produce some factual evidence) and may also require reference
to other moral, legal and political principles.

What might these be?

And, finally, a definition of the term ‘frcedom’ is different from a fac-
tual claim or a value judgement, and necds to be cvaluated cither in
terms of accuracy (Is this normal usage?) or in terms of its utility (Is it
a good definition for the purposc in hand?).

In short, factual claims may require evidence; value claims may
require to be judged in terms of their likely consequences and other
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values; and definitions may need to be judged in the way we explained
in chapter 5. Of course, in any given case, claims of all these different
kinds might be uncontroversial and might thus require no further jus-
titication; however, the point is that if they do require further
justification this will need to be appropriate to the claim being made.

Look at Questions appendix, passage 53 [‘Acupuncture’] and see if you
can find a factual claim, a value judgement, a causal claim, a recommen-
dation or a definition (you will not find them all). Say very briefly how you
would evaluate the ones you find.

6.3 The acceptability of claims

The question of acceptability is often about credibility, to which we
shall return shortly. However, value judgements and definitions may be
accepted or rejected without credibility being an issue; furthermore, a
factual claim might be acceptable simply because it is ‘generally
accepted’, so, again, credibility might not be an issuc. Thus we begin
with some general questions on acceptability, which then lead into con-
siderations about credibility. (Remember, of course, that whether a
claim is acceptable may depend on first clarifying what it mecans; but
we have already dcalt with this issue in the previous chapter.)

6.3.1 How certain is it claimed to be?

As we explained earlicr (scction 2.5):

Sometinies, in expressing a claim, we usc language like the
following ‘my intuition/faith/opinion/view/thesis is ..., ‘I am
certain that/l can’t prove it but T belicve that ..., ‘the facts
arc/appear to be .. .7, ‘I observe(d)/saw that .. ., (etc.)

This and similar language indicates both where our views came from
(‘I observed it” or ‘It is my faith that . . .") and how sure we are of them
—or how strongly we arc committed to them (‘I am certain that . . ." or
‘My hunch is that . . ."). Clearly then, if somecone says in the course of
their argument that they have a ‘hunch’ that their country’s central
bank is about to raise interest rates, this may well be acceptable in the
context (as a hunch — and no more) whereas if they say they arc certain
this is going to happen, this may need much more justification to be
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acceptable. A ‘hunch’ does not need much defence; a claim to
‘certainty’” may {(unless, for example, it is plain for all to scc).

Thus, whether a claim is acceptable may depend on the strength of
commitment which the author’s language suggests; a given claim may
well be acceptable as a ‘guess” or a ‘possibility” (say, at an carly stage in
an investigation), but its acceptability will be judged by more severe
standards if it is presented as being true or even ‘certain’.

6.3.2 Does the context of the claim influence its
acceptability

Imaginc a detective reasoning with colleagues at an carly stage of her
investigation, saying, ‘I think the butler did it . . ., it may be perfectly
legitimate to ‘think aloud” in this way on the basis of relatively little
evidence in such a situation; it would be clear from the context that
this was an ‘informed guess’ rather than a ‘proven fact” and as such it
could be perfectly acceptable to all concerned as a basis for their further
enquiries. Of course, if the same detective made the same claim at the
butler’s trial, whether the claim was acceptable would depend on
whether it was based on sufificiently convincing evidence.

So whether a claim is acceptable might depend on the context in
which it is madc.

6.3.3 Does it require expertise/research to decide?

Sometimes reasons which are given for some conclusion require spe-
cialist knowledge or expertise to decide whether they are acceptable,
and sometimes you will have this knowledge and sometimes not. For
example, here is an argument about the effects of smoking cigarettes
in Britain:

In Great Britain about 300,000 pcople dic each ycar from hcart
discasc, while about 55,000 dic from lung cancer. Heavy smoking
approximately doubles one’s chances of dying from heart disease,
and increases the chance of dying of lung cancer by a factor of
about ten. Most people will conclude that smoking is more likely
lo cause lung cancer than hecart discase and indeed both in
Britain and clsewhere government campaigns against smoking
have been largely based on this assumption. But it is falsc. If one
takes into account the greater frequency of heart discase, then for
every smoker who brings lung cancer on himself there will be
more than two who dic of sclf-induced coronary illness.
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Clearly, whether this argument has any weight depends on whether
the first two sentences are truc and most readers will not have this spe-
cialist knowledge. Where such expertise is required, it may be difficult
or impossible for you to judge the strength of an argument (though
rescarch in a reliable source might cnable you to do so).

6.3.4 Is it widely known or believed?

Sometimes a reason which is presented in support of a conclusion is
widely known or believed. For example, someone might begin an
argument with the claim:

Since the Earth is roughly spherical . . .

In any normal context, it would be pedantic to raisc questions about
the acceptability of the claim, so in appraising the argument we should
simply accept this rcason as true. Of course, there might be specialised,
scientific contexts in which it was right to challenge the claim (as being
inaccurate or misleading for the purpose in hand) but for normal
purposes it cannot seriously be doubted. To take another example,
someone might begin an argument by saying:

It is morally wrong to commit murder so . . .

and this is acceptable in most contexts (outside the debating club or
the philosophy classroom!).

6.3.5 How well does it fit with our other beliefs?

Sometimes the reason you are considering ‘fits well” with other beliefs
you hold and sometimes it does not. For example, someonc might
begin an argument about global warming with the claim that, ‘“There is
clear evidence that sca levels have risen during the past 50 ycars’,
which fits well with everything else you know and believe so you have
no rcal reason to challenge it. However, someone might begin their rea-
soning about Darwin’s thcory of evolution by saying, ‘I accept what is
written in the book of Genesis about God creating the world in seven
days’, and you might feel there is no scope for further discussion
because this view is so remote from your own. In general, some new
belief might fit well with other things you believe and might therefore
be plausible and easy to belicve, or it might not fit well and therefore
seem unlikely given your other beliefs.
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In each of the following say what you can about the acceptability of the
claims made there.

6.7.1 The first three paragraphs of passage 57 in the Questions appendix.

6.7.2 Questions appendix, passage 53.

6.7.3  The huge Norwegian company called Norsk Hydro wants to grow
more fish in the sea by spreading fertiliser over the ocean. The
company, which is the world’'s biggest producer of fertilisers,
believes that this will grow more marine algae, which in turn will
encourage the expansion of fish stocks. Marine scientists from
Sweden and Canada who reviewed the plan at the request of the
Norwegian Research Council say it is unlikely to work. They say it
ignores basic principles of marine ecology and could do irreversible
damage. (Adapted from ’‘Norway’'s fish plan "a recipe for
disaster’” ', New Scientist, 13 January 1996, p. 4)

6.3.6 Is it from a credible source?

Sometimes we have good reason to accept or reject a claim because of
the source from which we learn it, and this is so important that we
shall devote the rest of the chapter and the next to discussing the
different considerations which apply. We introduce this question now
simply as one of the questions you nced to ask when deciding whether
a claim - in particular a reason presented in the course of arguing a
case - is acceptable or not.

6.4 To summarise, a thinking map for judging
acceptability

How certain is it claimed to be?

Does the context of the claim influence its acceptability?
Does it require expertise/research to decide?

Is it widely known or believed?

How well does it fit with our other beliefs?

Is it from a credible source?
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This last question of the thinking map is very important because
most of what we learn is lcarned from others. We lecarn from teachers,
experts, parents, friends, television, radio, newspapers, magazines,
learned journals, textbooks, the Internet and many other sources. The
question is, “Which of these can we belicve?’, and we will now discuss
how to answer this question.

6.5 Judging the credibility of sources skilfully

6.5.1 Some initial examples

Since so much of what we learn is learnt from other people, any
activity which aims to improve our critical thinking has to deal with
the questions about whom one should believe (and to what extent),
on what subjects and in what contexts. We begin with some
examples:

Example 1

You are considering buying a second-hand car, but, since you know
very little about cars, you have employed an expert mechanic {who is
not acquainted with and has no other connection with the present
owners) to check the vehicle over; he tells you that the car is in good
condition and that it would be a good buy. Should you believe him and
why or why not?

Example 2

You are reading an article in a popular magazine which mainly
reports stories about extraordinary events, such as sightings of UFQs,
visits from ‘aliens’, statues of saints weeping real tears, etc. The story
which catches your eye states that there are human beings living in a
remote part of Africa who have several ‘horns’, each about four
inches long growing out of their backs, rather as some dincsaurs did
millions of years ago. The article refuses to say where in Africa these
people live because it wants to ‘protect them from interference by the
outside world’. What credence should you attach to this article and
why?
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Example 3

You are learning to drive with a driving instructor who has taught many
of your friends and acquaintances and has a good reputation among
them as a driving instructor. You ask her about a particular driving
problem and she gives you quite categorical advice, saying 'In this sort
of case you must . . ." Again, should you believe her and why or why
not?

Example 4

You are watching an evening TV news programme in which a reporter
is describing the British Government’s new immigration policy, follow-
ing a news conference on the subject given by a Government
spokesman earlier in the day. Should you believe the news report, and
why or why not? To what extent do you think the report is, or is not,
a reliable source of information on this subject?

In each of these examples, the question is similar. It is, ‘Given the
source of the “information” and the context, to what extent should 1
be inclined to belicve it? Is it very likely to be true, very unlikely to be
true, or somewhere in between? And why do 1 think that?” And to
answer thal question, we have to ask a prior question, which is, “How
credible arc these sources on this subject and in these circumstances?’

Before you read on write your own notes in response to the questions con-
tained in examples (1)-(4) above, taking special care to say why you make
the judgement you do.

6.5.2 Discussion of example (1): should you accept the
mechanic’s advice?

Of course, what we really want to know is whether the car is in good
condition for its age and whether it is worth the price. But, since we
arc not expert ecnough to judge these things ourselves, we have 1o get
advice. Now the question is, ‘How credible is the mechanic we have
asked to advise us?’ In Britain there are motoring organisations, like
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the Automobile Association (AA), who are reputable and who will pro-
vide this service for a fee; let us suppose that we have hired such a
mechanic to check our vehicle over. Then, in normal circumstances, we
can be reasonably confident in accepting his advice. This is essentially
because; (i) he has the relevant expertise — he has been trained and
he knows what to look for, (ii) he does not know the sellers — so there
is no pressure on him from that source to hide anything from us, he
has no bias as we might say, and (iii) the organisation for which he
works has a good reputation in connection with providing this
service.

Of course, none of this will absolutely guarantee that his report is
correct — that what he says is true — but reasons (i)—(iii) above give us
good reason to accept his judgement in the circumstances. If it mattered
to us a great deal, we might get someone else with the relevant expert-
isc to check the car too, perhaps a friend or relative (whosc judgement
we also had good reason to trust) and if their judgement agreed with
the AA mechanic’s (corroborating his judgement) this would give us
cven greater confidence in our intended purchase. (If they disagree,
then we have a problem about whom to belicve.)

We cannot be experts about cverything and we often nced to rely on
what other pcople tell us. Think how often you believe something
because you were told it by a teacher, relative or friend, or you saw a
report about it on TV or heard it on the radio or you read it in a news-
paper, textbook, journal or magazine of some kind. Most of what we
learn we learn from other people. That is why it is so important to be
clear about whom to believe and in what circumstances.

6.5.3 Discussion of example (2); should you believe the
magazine report about ‘dinosaur’ people?

On the face of it, this story is not at all credible. There arc several reasons
for saying this: (i)} The claims about human beings having ‘horns” grow-
ing out of their backs is contrary to all (other) evidence about human
beings. We know a great deal about human physiology and we know a
great deal about the variations among different human beings. The
claims about horns growing out of people’s backs conflict with every-
thing else we know and are thus inherently implausible; this is a fact
about the nature of the claim (scc section 7.4). (ii) The magazine is
not a serious scientific journal (which would be careful about checking
its facts) but a popular magazine (which mainly ‘reports” extraordinary
events, events which are contrary to most things we know). Given what
wce know about the magazine, it is more likely to have a reputation for
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telling far-fetched storics than for being able to verify them; this is a
matter of its reputation. (iii) The article refuses to say where these peo-
ple live and thus makes it impossible to check the evidence for this
story, so there is no possibility of corroboration. These are surely
reasons cnough seriously to doubt the truth of this story.

There are two parts to this question:

6.9.1 Suppose the article carried a 'photograph’ of people with ‘horns’
growing out of their backs. How would that affect its credibility?

6.9.2 In the light of our discussions of examples (1) and (2) see if you
want to amend or supplement the answers you gave in response
to Question 6.8 for examples (3) and (4).

6.6 Credibility is different from truth, but helps us
judge what is true

Notice that although we make judgements about credibility in order to
help us decide what is true, credibility and truth are different. To see the
differcnce, supposc that Fred, who has a long criminal record for theft
and is well known to be an habitual liar, is found in possession of a
stolen TV. When he denies having stolen the TV, should we believe him
- does he deserve to be believed? Given his record and, other things
being cqual, he almost certainly does not deserve to be believed - his
reputation means that his credibility is very low and we have no good
reason 1o believe him, though he may be telling the (ruth on this occasion.

Conversely, we may have good rcason to believe someone who tells
us something which is in fact false; for example, supposc that Mary is
well known to us as an cxpert ‘twitcher” (bird-spotter) and suppose
that she identifies a bird which is flying quickly past us as a flycatcher
‘because of that distinctive flight”. Given her expertise, we have good
reason to believe her — her credibility is high, though she may in fact be
mistaken on this occasion.

The general point is that we judge someonc’s credibility on various
grounds (and of course without knowing independently whether what
they say is truc or false) and we do this as a guide to deciding on the
truth of what they say, but this is not an infallible guide.

The question then is how we can tell when to accept another person’s
word (or to what extent we should be willing to rely on their word).
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Though this is often difficult to decide, there are some principles which
can help us, even though they do not guarantee that we make the right
judgement. We do often rely on what other people tell us; this is often
entircly reasonable (and it is a mistake to think, for example, that all
appeals to authority are fallacious, as philosophers have sometimes
suggested), but it is not always safe. So let us now move to thinking
about the principles we should apply in trying to judge the credibility
of sources skilfully.

6.7 To summarise

Chapters 2-5 dealt with the process of understanding reasoning. The
rcmaining chapters deal with evaluating arguments. In this chapter we
explain how to decide whether reasons which are presented in support
of a conclusion are acceptable.

We first distinguish five different kinds of claims — factual
claims, value judgements, definitions, causal explanations and
recommendations — and point out that their differences mean they
have to be evaluated in different ways. We also give you some practice
in recognising these differences.

We then explain some tests for deciding whether a claim is accept-
able. These are:

How certain is it claimed to be?

Docs the context of the claim influence its acceptability?
Docs it require expertise/research to decide?

[s it widely known or believed?

How well does it fit with our other belicets?

Is it from a credible source?

N V1 B W b —

The last question lcads us into an initial discussion of credibility, but
this is such a large subject most of the discussion is reserved for the
next chapter.

Further reading
Ennis (1996, chapters 4 and 5).



Judging the
credibility of sources
skilfully

Since so many of our beliefs are based on what other people tell us, in
writing, on TV or by word of mouth, the critical thinker needs to know
how to decide who to believe and in what circumstances. The criteria
which apply will depend on the case, but relevant considerations will
often include:

® the source’s reputation for reliability (contrast the BBC and the Sun
newspaper),

® whether the source has a vested interest (e.g., somcone accused of
war crimes who denics any responsibility),

® whether there is corroboration of the claim from independent
sources {as when it was claimed that ‘cold fusion” had been
produced),

® whether the source has the relevant expertise/training (as when a
police officer gives evidence in court),

e the nature of the claim itself (as when someone claims to have
witnessed a miracle),

® whether the source can provide credible reasons for the claim they
make (as when someonce claims to have encountered ‘aliens’ from
another planet).

We shall divide what we say on this topic into five sections; thesc will
deal with questions about:

(i) the person/source whose credibility we wish to judge,
(ii) the circumstances/context in which the claim is made which
affect its credibility,



94  Critical thinking

(iii) the justification the source offers or can offer in support of
the claim which affects its credibility,

(iv) the nature of the claim which influence its credibility,

(v) whether there is corroboration from other sources.

Thus, for example, a British policeman (the source) might testify in
court (the context) that he saw (the justification) the defendant pass a
sword through a woman on stage (nature of the claim), and others
might testify that they saw it too (corroboration); or a newspaper
reporter employed on the US National Enguirer (the person) might
report in that newspaper (the context) that he had been informed (the
justification) that the Titanic had resurfaced (nature of the claim), and
that the US Navy had cyc-witness reports about this remarkable event
(corroboration) (such a report was rcally published in the National
Enguirer a few years ago). The division of our comments into these
categories is arbitrary to somc cextent (for example, where should one
put the discussion of vested interest?) but it helps to organise one’s
questioning.

7.1 Questions about the person/source whose
credibility we wish to judge

7.1.1 Do they have the relevant expertise (experience,
knowledge and, perhaps, formal qualifications)?

Supposc you are walking in the mountains with an expert geologist
when vyou find some strange rocks, ‘Yes’, she says, ‘it is not so very
unusual to find evidence of volcanic activity in these mountains
becausce that is how they were formed millions of years ago.” In the nor-
mal course of cvents you believe what she says because of her expertise
— because she has the experience and knowledge to know what she is
talking about. If she then goes on (o tell you that the bird you can sce
gliding in the distance is probably an cagle you may have less reason to
believe her unless you also know that she is an expert on birds too (or
at least on the birds in that arca). In general, if someone has sufficient
experience and knowledge in a given domain, then that gives us good
reason to believe what they say about such matters. Of coursc it doesn’t
guarantec the truth of what they say, but it gives us reason to believe
them in normal circumstances.

Robert Ennis describes a case for which he was a member of the jury
where a pathologist gave evidence to the court and says the jury
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accepted her as an expert because ‘she was a medical doctor regularly
cmployed by the civil authorities to do autopsies. She testified that she
had performed over 200 of them .. .” (Ennis, 1996, p. 58).

Having background expcricnce and knowledge does not guaran-
tec that a person will be right about something. 1t only helps to
make the person’s statement more credible. The person, we then
think, is at lcast in a position to make accurate statements. The
criterion can be stated as follows: The person should have the back-
ground training and experience appropriate for making the statement.
(Ennis, 1996, pp. 58, 59)

As our examples show, having the relevant experience and expertise
to be a reliable source of information is sometimes a matter of having
formal training and qualifications, though often it is not.

Question 7.1

How does this question apply to examples (3) and (4) in section 6.5.17
(You would need to consider other questions before reaching an overall
judgement.)

7.1.2 Do they have the ability to observe accurately
(eyesight, hearing, proximity to event, absence of
distractions, appropriate instruments, etc.)?

Let us introduce another example to illustrate this principle.

Example 1
Consider the following case: there is a crossroads with traffic lights on
both roads and there has just been a collision between a red car and a
white one (all as shown on the diagram). The driver of the white car
accuses the driver of the red car of having
jumped the red light; the red car driver denies
this. A mother and child were waiting to cross
the road as shown on the diagram; the
mother says the red car driver did jump the
red light and the child says he didn't. A
policeman was also watching the junction and | Tigper ana o S
he says the red car driver did jump the red | ™ 7| fwme
light. Now the question is, ‘Why should you

believe or disbelieve and why?’

Traffic lights § Policeman
o

o
o
o

Red car
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Question 7.2

If you need further information in order to decide whether a witness is
credible, then note down the further information which is relevant to decid-
ing the guestion before you read on.

Clearly, in a casc like this we would want to be sure that all the wit-
nesses had good eyesight, were not under the influence of drugs which
distort perception (like alcohol), had a clear view of what was happen-
ing on the junction, and were attending to it — to the extent that these
conditions are not fulfilled the credibility of a witness’s evidence is
reduced. For example, if the mother’s attention was partly distracted
because the child was having a tantrum, her testimony is less reliable.
Again, if one of the drivers was driving under the influence of alcohol,
this would reduce their credibility as witnesses.

Notice that in this example as described, only ordinary human cye-
sight and hearing were employed by those giving cvidence. But,
supposc the driver of the red car had slurred speech and smelled of
alcohol, leading the policeman to suspect that the level of alcohol in his
blood was above the legal limit, then appropriate instruments would be
used to obtain cvidence about the level of alcohol in his blood. This
would require the driver either to breath into a breathalyser or to sub-
mit to a blood test and any evidence that was given about the level of
alcohol in his blood would have to depend on the correct instruments
being used in the prescribed way, and the reliability of the evidence
would depend crucially on this.

There are many situations in which we basc claims not simply on the
evidence of our senses but on the readings of instruments. For exam-
ple, when we buy petrol for our car we normally assume that the gauge
correctly reads the quantity ol petrol we have pumped into our tank,
when we buy vegetables we assume the scales correctly measure the
weight, and so on. It is common in the sciences to use instruments to
measure all manner ol things — spced, energy, distance, wavelength,
viscosity, ctc. — and these always nced to be the right instruments
correctly used if the claims based on their use arc to be reliable.

Sometinies there is dispute about whether someone has used the
appropriate instruments correctly in arriving at a judgement. For
example, breathalyser evidence is often contested. It is also quite com-
nion in science to dispute what others claim to have witnessed, using
various instruments, if their results cannot be corroborated by other
groups of scientists (as happened a few years ago when two well-
known physicists claimed to have found evidence of ‘cold fusion’). A
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classic case of this occurred when Galileo claimed to see the moons of
Jupiter through a telescope in 1610. No onc had used a telescope to sce
such things beforc and many people were sceptical about what
Galileo’s “tube” really showed. We have similar disputes these days
when people claim to have photographed UFOs.

[ Question 7.3 J

Assuming all the witnesses had good eyesight, were not under the influence
of any drugs, had a clear view of what was happening on the junction and
were attending to it (except the child, who was having a tantrum), write
notes on how the evidence is beginning to stack up and why.

7.1.3 Does their reputation suggest they are reliable?

Closely related to the question of experience and knowledge is a per-
son’s (or other source’s) reputation for being honest, or telling the truth,
or being correct. Reverting to an carlier cxample, somcone with a long
criminal record who is well known to be an habitual liar does not

which he denies stealing. His reputation for dishonesty means that his
credibility is very low in a situation like this.

By contrast, the BBC is widely regarded as a reliable source of news
and information about world affairs. 1t has a reputation for accuracy.
This reputation has been established over many years of reporting and
normally gives us good rcason to accept any particular BBC news
report. Of course, this reputation does not mean that the BBC is always
right, but its reputation is based on general agreement that it has mostly
been right in the past.

In contrast to the BBC, many newspapers have a quite different repu-
tation, a reputation for ‘disregarding the truth’ or simply for carclessness,
and this reduces their credibility in the casc of any particular news story,
for example, the magazine we considered in example 2 of section 6.5 was
unlikely to have a reputation for carefully reporting the truth.,

The reputation of academics and teachers is often very important in
deciding whether to accept their views in their arcas of expertise. For
cxample, a teacher may be renowned for her knowledge of mediacval
history and may have established a reputation for reliability in that
domain, and that reputation alone gives us good reason to accept what
she says about her special subject (though she might also be very
unrcliable about some other things, like judging the qualitics of
pcople). By contrast, a physicist may have cstablished a reputation for
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cccentric physical theories which he can not prove and will thus be
suspect when speaking on such matters (but might be very reliable
about some other things, like judging the merits of different cars).

Question 7.4

Think of a couple of examples of pecple or ‘sources’ (like the BBC) you
know and identify the areas in which they have a welljustified reputation
for reliability and those in which they do not.

7.1.4 Does the source have a vested interest or bias?

Think back to example | in section 6.5. Suppose the salesperson tells
you that the car is a bargain. How much credencc should you attach to
her claim? Almost certainly not much because she is very probably paid
by commission on the sales she makes, so she has a financial inter-
est in selling the car rather than in giving strictly truthful
information. You might also imagine a friend urging you not to buy
the car, because she hated such cars after having been injured by one
in an accident. This would not be a case of vested interest, but would
display a bias based on no good reason.

Supposc you are watching a TV report of a civil war which is raging
between two cthnic groups in country X. Suppose also that the com-
mandecr of one side in the conflict has been accused of war crimes by
the Intcrnational Red Cross; during the TV report he denics quite cate-
gorically that he ever gave the orders of which he is accused.
Presumably one should give less credence to his declaration because
he has much to lose if the charge against him is proved true.

Sometimes pcople are paid to say certain things — as when a football
star is paid to advertisc a particular breakfast cereal, saying that ‘it
makes you feel good all day’. Sometimes people are at risk when they say
certain things — as when a witness in a trial is warned by the Mafia not
to say what he knows (maybec they ‘make him an offer he can’t refuse’).
In cases like these, there is often good reason to doubt the truth of what
is said, because the speaker may have something to lose or gain
from doing other than telling the plain, unvarnished truth.

You are listening to a court case in which Rufus, who collided with another
car, is accused of driving at twice the speed limit in the city and with three
times the legal limit of alcohol in his blood. Rufus denies the charges but
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the doctor who attended the accident tells the court that Rufus smelled
very strongly of alcohol and blood tests showed alcohol in his blood at
three times the legal limit. Who is credible and why?

In gencral, the credibility of an informant is weakened if they
appear to have an incentive to do somcething other than simply tell the
truth - if they would gain by doing something clse or lose by telling the
truth. The salesperson who is trying to sell you the car is almost cer-
tainly paid by commission (because most arc), so we assume she has
an incentive to be less than wholly truthful. Similarly with the other
cases — what matters is whether the speakers appear to have an incen-
tive to be dishonest, or to be ‘economical with the truth’, or to ‘varnish
the truth’, ctc. (For example, in the case of the witness who has
actually been ‘got at’ by the Malfia, if therc is no suspicion that he has
been threatened, then there is every reason to belicve him — unless his
credibility can be challenged on other grounds.)

Think of two examples of your own which illustrate how credibility can be
affected by vested interest or bias.

7.2 Questions about the circumstances/context in
which the claim is made which affect its credibility

The same claim might be made in very different circumstances. For
example, someone might say to friends in a bar that he saw A stab B or
he might say this on oath in a court of law. If a reputable, refereed med-
ical journal publishes a report that a cure has been found for AIDS, this
carries more weight than if a report with similar claims is published in a
tabloid newspaper. If a Member of the British Parliament, alleges in
Parliament that Jones has acted illegally, he is protected from prosecution
by ‘Parliamentary Privilege’, so this often reduces the credibility of what
is said (since the author does not risk legal action). Someonc might claim
within hours of B’s death that he had seen A stab B or he might make
this claim many years later; because memory is fallible and for other rea-
sons we tend to attach less credence to claims which are remote in time
from the events to which they refer (though this is not always the case).
Look back to example 4 in section 6.5.1:

You are watching an evening TV news programme in which a
reporter is describing the British Government’s new immigration
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policy, following a news conference on the subject given by a
Government spokesman earlier in the day. Should you believe the
news report, and why, or why not? To what extent do you think
the report is, or is not, a reliable source of information on this
subject? Do you need to know more in order to know how much
credence to give the report? If so, what?

A news report on a reputable news programme warrants far more
credence than a similar story overheard in a bar, just as cvidence given
in a court of law carries more credence than the same claims made in
the course of gossiping to neighbours. In this case, of course, the source
of the report is a Government spokesman who will want to portray the
policy in the best possible light so that may raise questions about its
credibility, but that is another issuc.

7.3 Questions about the justification the source
offers or can offer in support of the claim which
affects credibility

Suppose a close friend tells you that she is quite convinced that aliens
visit the Earth and land here in space-ships. You ask her why she believes
this and she is unable to give any reason; she just says that is what she
believes. On the other hand, she might say she has witnessed just that in
a clearing in the woods; she might say that she knows it sounds crazy,
but she has seen a spaceship land and alicns leave it and walk about.
Alternatively, she might say that though she has never seen any such
thing, she has read many convincing reports from reputable scientists
who claim to have scen this kind of thing and she believes them.

If someone can offer no justification for what they claim, one has lit-
tle reason to take it seriously or to give it any credence. But if they can
give reasons, grounds or evidence, these will often affect the decision
as to whether it is reasonable to believe what they say. However, there
are several different kinds of evidence/[reasons] pcople can produce
and these need to be assessed differently in deciding credibility.

7.3.1 ‘Il witnessed X’ versus ‘she told me X’

Someonc’s justification for her claim (that aliens land on Earth, or
whatever) might be that she has ‘seen it with her own eyes” or
otherwise perceived it with one of her other senses; in this case she
claims to have personal, ‘direct” or “first hand” knowledge of what is
reported. This is obviously very different from reporting what has been
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learned from others and raises quite different questions so far as its
credibility is concerned.

To take another example, I may report that there has been an explo-
sion in the World Trade Center in New York, on the ground that I saw
it reported by CNN; this is obviously quite different from claiming to
have witnessed it myself, but if my source is reliable (and CNN is) then
my claim gains in credibility becausc of that.

Of course, sometimes when one’s justification is that someone else told
you, this may make it unreliable (or unrcliable for somce purposes).
Suppose Jones is accused of shooting his wife and that Mrs Smith may
have been an eye-witness, but our only evidence for this is that Mr Smith
tells us his wife told him she saw Jones do it. Here Mr Smith’s evidence
is what the courts call ‘hearsay” evidence, not ‘direct’ evidence that Jones
shot his wife, and though it may strongly suggest to the lay person that
Jones did it (assuming the Smiths have no dispute with the Jones, etc.),
it would not be admitted in a court of law as evidence that Jones shot
her. And what this suggests is that there are different standards of proof
for different purposes, which of course there are (sce section 8.3).

7.3.2 'Primary’ versus ‘secondary’ sources

The distinction we just made in the previous section corresponds quite
closcly with the distinction made by historians between ‘primary’ and
‘sccondary’ sources. 1If we want to know what it was like during the
Great Plaguc in London in 1665, we could cither go to the British
Muscum and search for documents written by people who experienced
thosc events and wrote about them at the time, or we can read a mod-
ern historian’s account of them. The modern historian makes no
pretence to have lived through the experiences she recounts, but her
rescarches will almost certainly involve reading some ‘first-hand’
accounts of the Plague and somce reputable ‘sccondary’ sources,
accounts written by historians before her.

7.3.3 'Direct’ justification/evidence versus ‘circumstantial’
evidence

The courts make a distinction between ‘direct” evidence and “circum-
stantial” evidence. Direct evidence in favour of some claim X whose
truth is in question is provided when a witness testifies that he or she
witnessed X; circumstantial evidence is contrasted with direct evidence
and is evidence of relevant facts from which the claim in question, X,
may be inferred. For example, suppose Jones is accused of murdering
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his wife by shooting her, then if a witness says, ‘I saw Jones shoot and
kill his wife’, this is direct evidence. But, even if no one witnessed
Jones shooting his wife, there may be evidence of other rclevant facts
from which it can be inferred that he did - for example, there may be
good cvidence that he had a motive (she was having an affair and he
was a very jealous man at the best of times) and that he had the oppor-
tunity (they were together in their bedroom, where he was known to
have kept a gun) and ballistic evidence shows that she was killed by a
bullet from his gun, which was found buricd in the garden of their
house with his finger prints on it. It is sometimes said that circum-
stantial evidencc proves a case by climinating possibilitics. It has been
likened to a rope; with one strand it may be unable to carry much
weight, but with scveral it might be quite strong,.

| Question 7.7 J

Explain the distinction between direct and circumstantial evidence in the
case of the claim that aliens have visited the Earth in a spaceship.

7.3.4 Justifying a claim by direct reference to credibility
considerations

It 1s quite easy to imagine someone justifying her claim to have scen
aliens landing in a forest clearing by saying, ‘I saw it and 1 wasn’t
drunk, visibility was excellent, I have good eyesight and, as anyone will
tell you, I have always been sceptical of such claims when others have
made them in the past — I am not the gullible type’, thus answering
some of the credibility questions we might raise and which we have
discussed in other sections of this chapter. She might go further, say-
ing, ‘What is more, my friend saw it too and scientists who came the
next day to photograph the indentations in the soil where the grass had
been flatiened couldn’t explain the marks any other way.” In this case,
the person is justifying her claim precisely by invoking the very credi-
bility considerations this chapter is about.

To take another example, it is casy to imagine a scientist reporting
some surprising phenomenon and justifying her claim by saying that
she used standard cquipment, which is well known to be reliable in sim-
ilar experiments, that observation conditions were good, that the tcam
who did the work has a good record for carcful scrutiny of experimental
evidence, that her results have subscquently been corroborated in many
respects by other scientists trying similar experiments in different
places, etc. — in short using credibility considerations to justify her claim.
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To give a last example, an expert witness in court might be able to
support her judgement in a particular case not only by evidence directly
relevant to the claim in question, but also by referring to her training
and qualifications, her wide and varied expcrience, her reputation for
reliability, to corroborative evidence, etc. — in short again, to the very
credibility considerations we are talking about here.

How do such considerations apply to the evidence given in the case of the
car accident, example 1 in section 7.1.2?

7.4 Questions about the nature of the claim which
influence its credibility

7.4.1 Is it very unlikely, given other things we know; or is
it very plausible and easy to believe?

If a friend tells you that she just had coffee with some mutual friends
(in the normal circumstances in which people say such things) this will
be casy to believe. But, if she says that she has just had coffee with the
Qucen of England, this will be harder to believe, because very few
people do this. Of course it may still be true, but, in the absence of a
much fuller story and some evidence, this is not a very credible claim.,

Suppose now that the friend says she has just seen a miracle — she has
seen her lover, who had been dead for two days raised up like Lazarus
by a priest who prayed over him. How credible would this claim be?
David Humec (1711-76) the famous British philosopher had much to say
about this kind of claim in his Enquiries Concerning Human Understanding
(first published 1748, section X). Here is part of his argument:

When anyone tells me that he saw a dead man restored to life 1
immediately consider with myself, whether it be more probable,
that this person should cither deccive or be deceived, or that the
fact, which he relates, should really have happened. T weigh the
one miracle against the other; and according to the superiority
which T discover, I pronounce my decision, and always reject the
greater miracle. If the falschood of his testimony would be more
miraculous than the event which he relates; then, and not until
then, can he pretend to command my belief or opinion. (David
Hume, Enguiries Concerning Human Undersianding, scction X, part
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1, para. 91; for more of the argument scc Questions appendix,
passagc 45)

In short, the more unlikely it is that some claim is truc, given what
clse we know, the less its credibility and the more we shall need
persuading before we believe it. This was the case with the story about
people with ‘horns” growing out of their backs.

7.4.2 Is it a basic observation statement or an inferred
judgement?

On the face of it there is a distinction between saying, ‘I saw a man
open the car door using a coat hanger and drive the car away’, and
saying, ‘1 saw a man stcal the car’: in the latter casc the speaker is going
beyond what she actually saw and is inferring that the man’s actions
amounted to theft (though he might have lost his keys, etc.).

Give your own examples of two statements which differ in the way the two
statements in our explanation differ.

7.5 Is there corroboration from other sources?

In our carlicr example 1 (scction 7.1.2) of the car accident, two differ-
ent people, who are quite independent of cach other (the mother and
the policeman) give the same testimony (that the red car jumped the
red light). Let us assume that the evidence of the mother is itsell cred-
ible on its own account and so is that of the policeman (that is, both
had the nccessary facultics to witness what happened, both were
attending to the scene, neither had a vested interest and so on); in that
casc the two picces of evidence corroborate cach other. For evidence to
be corroborative it must be independent, credible and it must support
the claim in question.

Question 7.10

Use the considerations you have studied in this chapter to come to a ver-
dict about whether the red car jumped the red light (example 1). Briefly
state your case, citing the credibility considerations which lead you to
believe or disbelieve witnesses, making clear any assumptions you make.
Obviously, you may draw on your answers to earlier questions.
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Of course, all the preceding criteria apply to one’s own testi-
mony too, to one’s own observations, claims, judgements and
conclusions.

7.6 To summarise

The simplest way to summarise the contents of this chapter is to pres-
ent a thinking map for judging credibility skilfully. In short then, when
judging the credibility of sources, the questions you may need to ask
are shown in the thinking map.

'Thlnk|'}9 |

1 Questions about the person/source:

(a) Do they have the relevant expertise (experience, knowledge,
and perhaps formal qualifications)?

(b) Do they have the ability to observe accurately (eyesight,
hearing, proximity to event, absence of distractions,
appropriate instruments, skill in using instruments)?

(c) Does their reputation suggest they are reliable?

(d) Does the source have a vested interest or bias?

2 Questions about the circumstances/context in which the
claim is made.

3 Questions about the justification the source offers or can
offer in support of the claim:

Did the source ‘witness X’ or was he "told about X'?

Is it based on ‘primary” and ‘secondary’ sources?

Is it based on ‘direct’ or on ‘circumstantial’ evidence?

Is it based on direct reference to credibility considerations?

(a
(b
(c
(d

e S T

4 Questions about the nature of the claim which influence its
credibility:
(a) Is it very unlikely, given other things we know; or is it very
plausible and easy to believe.
(b) Is it a basic observation statement or an inferred judgement?

5 Is there corroboration from other sources?
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Here are some concluding exercises, some of which are quite
extended. Doing one or two of these some time after you have studied
this chapter will help to consolidate the good habits which I hope you
will have developed during working on this chapter.

Question 7.11

7.11.1

7.11.2

7.11.3

7.11.4

7115

7.11.6

Refer back to question 1.8 about Bertha and Cheryl and use cred-
ibility considerations to decide who is being more reasonable.

See the Questions appendix, passage 11. What is your response to
the claims made there?

What is your response to the Questions appendix, passage 41
[Kosovo] in the light of the current chapter?

Answer the guestion set in Questions appendix, passage 42 [AS
level question 1].

Answer the guestion set in Questions appendix, passage 43 [AS
level question 2].

Answer the question set in Questions appendix, passage 44 [AS
level question 3].

Further reading
R. Swartz and S. Parks (1993) or (1994) on credibility.



Evaluating inferences:
deductive validity and
other grounds

We commonly infer all sorts of things from other things we know. For
example, if you know that Mary is a normal newborn human baby, you
might infer that she cannot yet feed herself, walk or talk — and you could
be very confident about such inferences. We also make inferences about
which we cannot be so confident; for example, if you know that John is
an cighteen year old British student you might infer that he is likely to
have a mobile phone (because so many do) but of course you can not be
sure of this in John’s casc. Scientists commonly infer beliefs from their
obscrvations and experiments and sometimes they are very confident
about them and somctimes less so. For example, many experts in the
ficld are very confident that the evidence allows them to infer that birds
evolved from dinosaurs (this has to be an inference since no one could
have watched it happening!). However, the same experts are less sure
whether the evidence allows them to infer that the first birds began to fly
by leaping off high places, like trees, or by running fast from predators
flapping their rudimentary ‘wings’; some cxperts make one inference
from the evidence, some the other, and neither is wholly confident of
their view. To give a last but famous example, Sherlock Holmes was a
great onc for making inferences (which he called ‘deductions’) and for
inferring clever insights from the sorts ol facts most of us do not even
notice; thus, in The Science of Deduction Holmes infers from the pawn-
brokers’ scratched numbers inside a valuable watch that the owner had
gone through successive periods of impoverishment and prosperity — the
former forcing him to pawn the watch and the latter allowing him to
redeem it. Holimes comments on these inferences, “Where is the mystery
in all this?’. Time for us to unravel the ‘mystery” in inferences.
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8.1 What inferences are

In the examples we just discussed people start from one or more
beliefs and ‘move’ from thesc to other beliefs which they take to be jus-
tified by the first ones. In effect they usc arguments of the kind we
have been discussing throughout this book. When we argue a case we
present reasons — which we take to be truc or otherwise acceptable —
and we presenl these as supporting our conclusion, interpretation, deci-
sion or whatever. To put it differently, we infer our conclusion from our
rcasons. Arguments always consist of both reasons and inferences and
‘inferences’ are the moves we make from reasons to conclusions, the
moves in which we say ‘R1 (etc.) therefore [the conclusion]’, or “‘given
these reasons I conclude that . .." with varying degrees of confidence.
Thus, in the argument:

some people have solved their own unemployment problem by
great ingenuity in scarching for a job or by willingness to work
for less, so all the unemployed could do this,

the inference is the move from ‘some people have solved their own
unemployment problem ... to ‘all the unemployed could do this’.
Somecone who presents this argument, as Margarct Thatcher’s
Ministers did, belicves that the first claim justifies the second (and
hence can be inferred from it). Whether it does is another matter — and
is the interesting question.

Identify the inferences in the following passages:

8.1.1 Questions appendix, passage 1.
8.1.2 Questions appendix, passage 3.
8.1.3 Questions appendix, passage 10.
8.1.4 Questions appendix, passage 17.
8.1.5 Questions appendix, passage 36.
8.1.6 Questions appendix, passage 39.

8.2 An initial test for good inferences

Once we are clear what inferences are, we want to be able to judge
when they are good and when they are not. In the previous two chap-
ters we looked at what can be said about judging the acceptability of
reasons, but generally speaking reasons and inferences have to be
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evaluated guite differently. In most cascs, it is onc thing to judge whether
the reasons presented in some argument are truc or otherwise accept-
able; it is quite another thing to judge whether the inferences based
upon those reasons are justificd. Let us illustrate the difference with an
instructive example:

Example 1
Women's brains are on average smaller than men’s, therefore women
are less intelligent than men.

Question 8.2

Before reading on, say whether this is a good or a bad inference/argument
and say why that is your view.

When I use this example with students, nearly everyone says it is a
bad argument, but it is not quite so easy to say why. Pcople tend to say
that they do not know whether the reason is true or false but they are
surce the conclusion is false. When pressed, they say something like
‘even if the reason is true, there is no connection of the kind suggested
between brain size and intelligence, so the reason doces not support the
conclusion’ or ‘even if the rcason is true, I am sure the conclusion is
false, so it cannot be a good argument’. (Perhaps your answer to ques-
tion 8.2 resembled one of these?) Both these responses are right. The
first onc points to the fact that we expect to be able to sce some rea-
sonably sccure connection between reason and conclusion if the one is to
justify the other — a /ink we can understand and accept in the light of
cverything clse we believe. The second says that if the reason is true but
there are rcasons (other relevant considerations) for thinking the con-
clusion could be false it cannot be a good inference.

Both these ideas vyield fests for deciding whether an inference is a
good one. Since the sccond one has been very influential in the history
of thinking about inferences, that is the one we shall introduce here. It
provides us with a rather fierce test for deciding whether an inference
is acceptable but it is a good place to start. The basic idea is that if the
reason{s) do not comipel you to accept the conclusion — if vou can think of
some way in which the reasons could be true and the conclusion false at the same
time — then the inference fails. To set this out in the fairly broad terms
in which we have been dealing with arguments, the test to apply when
judging an inference is:
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Could the reason(s) be true (or otherwise acceplable) and the conclusion
false (or otherwise unacceptable) at the same livne?

If the answer is ‘No’ then the inference — the move from reasons to
conclusion — is a good one and compels you to accept the conclusion if
the reasons are truc. However, if the answer to that question is ‘Yes',
then the inference fails (or is not justified).

To return to our example, the reason is in fact true (if you check this
in a given community, say the UK, you will find that women’s brains
arc on average simaller). However, even allowing for the vagucness of
the conclusion that women are less intelligent than men, it is clearly
false (and this is obvious in any socicty in which men and women have
cqual opportunities to develop their abilitics).

So this is an example of an argument where the reason is true but the
inference from reason to conclusion is unjustified. And the inference is
unjustified because the reason could be true and the conclusion false at
the same time (they are). Taking this as an initial test to apply when
trying to decide whether an inference is justified, it is clearly guite dif-
Jerent from the tests you should apply when trying to decide whether
rcasons arc acceptable.

Apply the test we have just explained to decide whether the inferences you
identified in the passages given in question 8.1 are justified.

8.3.1 Questions appendix, passage 1.
8.3.2  Questions appendix, passage 3.
8.3.3 Questions appendix, passage 10.
8.3.4 Questions appendix, passage 17.
8.3.5 Questions appendix, passage 36.
8.3.6 Questions appendix, passage 39,

As we have just scen, sometimes an argument fails because, though
its reasons are acceptable, the inferences based upon thein fail. By con-
trast, sometimes an argument fails becausc its reasons are unacceptable
cven though the inferences based upon them meet our test for being
good inferences. Here is an example:

If you have memorised the key points in this book you will do
well in the critical thinking examination and you have memo-
rised them so you will do well in the exam.
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It is recasonably clear that if the reasons are truc, the conclusion must
be too, so this is a good infercnce by our test. However the rcason
which says you only need to memorisc the key points in this book to do
well in the exam is certainly false (and perhaps the claim that you have
memorised them is false too?), so this is an argument which fails to
justify its conclusion not because it makes a poor inference, but because
at least one of the rcasons on which it is based is falsc.

Of course, some arguments fail because they are based on unaccept-
able reasons and make poor inferences from them, but the point we
want to make here is the process of deciding whether the reasons are
acceptable and the process of deciding whether the inferences are jus-
tified are quite diffecrent — and use quite different tests. If an argument
fails either or both of these tests it fails to justify its conclusion.
However, if it passes both it succeeds in justifying it. This is such an
important point that it is worth sctting out for reference.

For an arqument to succeed in jusiifying its conclusion il musl meel two
conditions:

(1) ils reasons must be true or otherwise acceptable, and

(fi) the inferences which are then drawn from those reasons must be good ones.

8.3 Some different standards for evaluating
inferences and arguments

We saw carlier that there arc different kinds of rcasons, which have
to be judged differently (for truth, credibility, acceptability as valucs,
definitions or whatever). In the same way, different kinds of infer-
cences have to be judged by quite different standards. The
standard/test we just introduced is onc, but not the only one, as we
shall now explain.

Although, of course, every argument aims to provide support for its
conclusion, somc arguments are meant to be much more ‘conclusive’
than others; they mean to leave less room for objection than other
arguments. Thus, some rcasoning is meant to be what is called
‘deductively valid’. This is the ficrcest standard of all for judging
inferences.

Using language similar to that in our test above, the test 1o decide
whether an inference is deductively valid is this:

Can you think of any way the reason(s) could be truc and the
conclusion false (however unlikely)?
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If the answer to that question is ‘No’, then the inference — the move
from reasons to conclusion - is deductively valid. If the answer is ‘Yes’
then the inference is not deductively valid.

Thus, if an argument is deductively valid, the truth of its rcasons
absolutely guarantees the truth of its conclusion; if the reasons arc
truc, the conclusion must be truc, there are no other possibilities. For
cxample, if it is true that ‘all whales are mammals” and ‘all mammals
give birth to live young’ it must be truc that “all whales give birth to
live young’. Therc is no way the reasons could be true and the conclu-
sion false. So this is a deductively valid argument.

Other arguments have to be judged by quite diffcrent standards. For
cxample in a criminal court the question is whether the case against
the accused has been ‘proved beyond a reasonable doubt’. This is
quite a lierce standard for an argument to mcet; both the reasons and
the inferences in the case must be ‘proved beyond a reasonable doubt’.
Thus, in this case the test to apply to the inferences is:

If the rcasons arc true {(or otherwisc acceptable), is there a
rcasonable doubt about whether the conclusion is true (or other-
wisc acceptable)?

Such a test is clearly not as ficrce as that of deductive validity.
Consider the following casc:

Abc has confessed to murdering Bert. The murder weapon was
Abc’s hand gun and it is covered in Abe’s fingerprints. It was well
known that Abe hated Bert. Despite a thorough police investiga-
tion, there is no cvidence to suggest that anyone clse was
involved. Therefore Abe must have been the murderer.

Clearly, this argument is not deductively valid. One can imagine
ways in which the reasons could be true and the conclusion false (per-
haps Abc is covering for his brother Cain for some reason). Howcever, a
court case which culminated in this summary might well find the casc
against Abe ‘proved beyond a reasonable doubt’,

In civil legal cases the standard which has to be applied is still less
fierce; here the case has to be shown to be ‘more likely than not on
the balance of evidence’. Thus, a juror or judge in such a casc has to
apply a still weaker standard when reaching their conclusion.

Yet again, in many everyday situations we present arguments which
arc meant to be judged by still less fierce standards. For example, they
are mecant to be ‘reasonable’, but not at all conclusive, because the
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issue is not sufficiently important or is not very controversial — and
usually leaves an enormous amount unsaid and assumed. Indced, in
most rcal arguments, a great deal is left unsaid, so it will turn out to be
very important to think carefully about the assumptions which lic
behind most arguments when judging how persuasive they are. We
now explain these ideas in more detail in successive sections (dealing
with assumptions in duc coursc).

8.4 Deductive validity

We dcal first with the standard of ‘deductive validity’, not because it is
the most important in our context, but because it is the casiest to grasp
and understand. Once you are clear about this idca, you will find the
other standards relatively easy to understand.

Here is another example of a deductively valid argument:

Example 2
Andy is taller than Bessie and Bessie is taller than Charlie, therefore
Andy is taller than Charlie.

If you imagine these three people, you can sec that if Andy is taller
than Bessic and Bessie is taller than Charlic, then Andy must be taller
than Charlie; if the reasons arc true, the conclusion must be true. It is
impossible for the reasons to be true and the conclusion false. That is
all it means to call an argument ‘deductively valid’.

Here is another example:

Example 3

We must either take the left turn or the right turn here. If we go left
we shall be delayed by road works and if we go right we shall be
delayed by a road accident. So, either way we shall be delayed.

Clearly, in this example, if it is true that we must go left or right (that
therc are no other options) and that the other claims are true, then we
must be delayed. There is no ¢scaping this conclusion if the reasons are
true. It is impossible for the reasons to be truc and the conclusion
false.

In the previous section we gave an example of an argument which
was not deductively valid (the one about Abc being a murderer). Let
us look at another example:
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Example 4

The painting known as the Mona Lisa, which is in the Louvre in Paris,
is one of the most famous paintings in the world. The way the painter
paints flesh colours is so unique the painting could almost be identified
from that alone, if we were uncertain of its provenance. However,
there has never been any doubt that the painting is by Leonardo Da
Vinci, so it must be.

Clearly, this argument is not deductively valid. Although, ‘there has
never been any doubt” one could imagine some great fraud having been
perpetrated, so the argument is not deductively valid (it is possible for
the reasons to be true and the conclusion false, however unlikely).

Judge which of the following arguments is deductively valid and which is
not. Explain in each case why you make your decision:

8.4.1 Tom hates everyone Mary loves and Mary Joves Tom. So Tom must
hate himself.

8.4.2 The butler was in the pantry. In that case he couldn‘t have shot
the master, who was in his study. So the butler couldn’t have done
it!

8.4.3 Questions appendix, passage 3.

As we have explained, to decide whether an argument is deductively
valid you have to ask whether it is possible (however unlikely) for the
rcasons to be true and the conclusion false at the same time.
Sometimes this is easy to judge (as in most of the immediately preced-
ing examples) but it is worth noting that it is sometimes very difficult
to judge; for just such an example see the Galilco argument in
the Questions appendix, passage 51, which is fully discussed in Fisher
(1988, chapter 6).

8.5 Deductive validity and patterns of argument

We mentioned earlier that therce are different patterns of argument —
that arguments can display different structures (chapter 3).
Interestingly, some patterns of argument are such that any argument
which has that structure will be deductively valid whatever its subject
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matter — whatever it is about. Here is an example of such a
pattern/structure:

If the consumption of petrol by cars across the world is not sig-
nificantly reduced soon, exhaust emissions will continue to
damage the ozone layer. If this happens the incidence of skin
cancer will increase considerably and if this happens dcaths from
skin cancer will incrcasc so if worldwide petrol consumption is
not reduced skin cancer deaths will increasc.

This argument has the shape:
If A then B and if B then C and if C then D, so if A then D.

Though the original argument was quite long, once you display the
structure of its reasoning using the letters A-D to stand for sentences
in the original, it is not too difficult to see that if the rcasons arc true,
the conclusion must be too. Indecd, it is casy to see that this will be
cqually true of any other argument which has the same shape.

Here are two arguments which exhibit other patterns which are
deductively valid:

If the consumption of petrol by cars across the world is not signifi-
cantly reduced soon, exhaust emissions will continue to damage the
ozone layer. Since petrol consumption will not be reduced, car exhaust
cmissions will continuc to damage the ozone layer.

Its pattern is:

If A then B and A is true, so B must be true,

a pattern which is clearly deductively valid; if the reasons arc true the

conclusion must be. This is such a common pattern of argument that it

has a special name — ‘modus ponens’ or ‘affirming the antecedent’.
Here is another argument, with a different structurc:

If some words really did resemble natural sounds (as some theo-
ries about the origin of human language suggest), you would
expect them to be thc same or similar in every language.
Interestingly enough, careful inspection shows that they are not.
Therefore the theorics must be wrong. (Cf. Questions appendix,
passage 31)

This argument exhibits the pattern:
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If A then B but B is false, so A must be false too.

This pattern is also clearly deductively valid. It, too, is so common
that it has a special name, ‘modus tollens’ or “denying the consequent’,

In fact both thesc argument patterns arc very common and very sim-
ple; and they are so simple that people often leave out one of the
premises when arguing, taking it for granted. When you are looking for
assumptions, it can be important to remember this.

Question 8.5

Look at the following examples and decide which ones exhibit a pattern
which is deductively valid and which do not.

8.5.1 If the world’s climate was getting warmer, we would find that
some of the ice at both the North and the South Pole was melting
at an unusually high rate. If the ice was melting, we would see its
effect in the raising of the level of the sea. The world’s climate is
getting warmer so we should find evidence that sea level is rising.
(See Questions appendix, passage 3)

8.5.2 If people who claim to have been abducted by aliens really have
been abducted, then we would need to take reports of UFO sight-
ings very seriously. However, such claims are very unlikely to be
true. Therefore, we do not need to take reports of UFQ sightings
seriously. (See Questions appendix, passage 7)

8.5.3 A group of reputable European scientists has reported that studies
they have conducted do not demonstrate that there is a
significant risk of lung cancer from passive smoking. But this
analysis was commissioned by the tobacco industry. So findings of
the analysis are likely to be incorrect. {See Questions appendix,
passage 11)

8.5.4 If it was true that animals have benefited from toxicity tests on ani-
mals more than the test animals have suffered, these tests might
be justified. Unfortunately for those who countenance such tests,
the benefit to animals cannot be established, so toxicity testing on
animals is not justified. (See Questions appendix, passage 16)

There is much more that could be said about the standard of deductive
validity (and those who want to learn more could read the ‘Appendix:
Elementary formal logic’ in Fisher (1988) or the 'Logic appendix’ in Everitt
and Fisher (1995)) but it is not enormously important in the context of
everyday argumentation, so we are happy to leave you to rely on your
intuitions in this area, and move to a less severe standard. If an argument
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does not meet the standard of deductive validity it might nonetheless be a
good argument for its intended purpose, so let us look now at arguments
which prove their conclusion beyond a reasonable doubt.

8.6 Proved beyond a reasonable doubt

As we noted, the standard of proof which applics in the criminal courts
is ‘proved beyond a rcasonablc doubt’. This is a matter which juries
have to decide. They are not expected to require deductive validity
when deciding whether the evidence proves the case. It will normally
be possible to imagine ways in which the evidence could be true but the
conclusion false {so that the case is not deductively valid) but that is
not the test they have to apply; they have to ask whether there is a ‘rea-
sonable doubt’, not whether there is a ‘possibility’ that the rcasons are
true and the conclusion falsc. Thus, in the example we described in sec-
tion 8.3 about Abc and Bert, it is not difficult to sce that the argument
is not deductively valid but could well be ‘proved beyond a reasonable
doubt’. Here is another example:

On a lovely sunny evening in 1989, Linda Russell and her two
daughters, Megan and Josic (aged 9), were walking home from
school along a lonely country lane near Canterbury, in England,
when they were confronted by a strange man. He tied them up
and attacked them about the head with a hammer, leaving them
all for dead (though Josic survived). After a lengthy police inves-
tigation and subsequent trial, a man called Michacl Stonce was
convicted of the murders. There was no forensic evidence against
him (blood, hairs, fingerprints, and such cevidence). He was con-
victed partly because he had no alibi for the time of the murder
but mainly on the basis of the testimony of two people who had
conversations with him when he was being held as a suspect.
One, Damien Daley, had convictions for robbery, burglary and
assault; the other, an orderly, was Barry Thomson. Both testified
at Stone’s trial that he had confessed to the murders in their
hearing in prison. They were able to give details which were
convincing to the jury.

If you think about this example, it is not too difficult to think of the
sorts of cvidence that Daley and Thomson would have to produce
which would convince a jury ‘beyond a reasonable doubt” that they
were telling the truth,
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Discuss with fellow students (or friends if you are engaged in self study)
what this might be and write a summary of your deliberations.

As it happens, Stonc’s conviction was quashed in early 2001, after
Thompson confessed in a national newspaper that his testimony was a
pack of lies! But it is not difficult to imagine evidence that would cstab-
lish Stonc’s guilt ‘beyond a reasonable doubt”.

Question 8.7

In each of the following examples, assume the reasons given are true or
otherwise acceptable and judge whether you think the conclusion is estab-
lished 'beyond a reasonable doubt’ - giving your reasons.

8.7.1 Although the Earth looks ‘flat’ to us when we are on its surface,
and people believed it was flat until quite recently, we have accu-
mulated an enormous amount of evidence in the last few hundred
years that it is roughly spherical. We can watch ships disappear
over the horizon; ships and planes navigate successfully on the
assumption that the world is roughly spherical; and more recently
we even have pictures taken from space which show that the Earth
is spherical. So it must be roughly spherical.

8.7.2  John has just slipped and fallen about 25 feet from a ladder on to
a concrete path beside his house. Although he seemed to hit the
ground hard, he is still conscious. He is motionless but groaning
horribly and there seems to be blood coming out of his mouth. He
must be seriously hurt.

8.7 Shown to be more likely than not on the
balance of evidence

In civil courts the standard of proof which is used in the criminal courts
does not apply, but a less fierce standard applies, namely that the casc
has to be proved on the balance of the evidence or on the balance of
probabilitics. Thus a civil court can find against somcone even though
there arc doubts about the case which would require the cost to find
them not guilty if it werce a criminal charge.

Similar reasoning occurs in many contexts. For example, in The
Science of Deduction Sherlock Holmes is subjected to a test by Dr Watson.
Watson has hcard Holmes say that it is difficult for someone to use an
object daily without leaving cvidence about his character and habits on
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it that a trained observer could read. He hands Holmes an old watch
‘which has recently come into my possession” and asks Holmes to tell
him what he can about its late owner. Holmes looks at the watch care-
fully, opens it and inspects the works, using the inevitable magnifying
glass. Then, after remarking that there is very little evidence because
the watch was recently cleaned, he says:

‘Subject to your correction, I should judge the watch belonged to
your elder brother, who inherited it from your father.’

‘That you gather, no doubt, from the HW upon the back?’, says
Watson.

‘Quitc s0’, Holmes replies, ‘The W suggests your own name. The
date of the watch is nearly fifty ycars back and the initials are
as old as the watch; so it was madc for the last genceration.
Jewellery usually descends to the eldest son, and he is most
likely to have the same name as the father. Your father has, if
I remember right, been dead many years. It has, therefore,
been in the hands of your eldest brother.

‘Right, so far’, says Watson ‘Anything clse?’

Holmes continues, ‘He was a man of untidy habits — very untidy
and carcless. He was left with good prospects, but he threw
away his chances, lived for some time in poverty with occa-
sional short intervals of prosperity, and finally, taking to drink,
he died. That is all I can gather.’

Watson is amazed and affronted by the accuracy of Holmes’ descrip-
tion, believing Holmes must have known all this from some other
source, but Holmes assures him he never knew Watson had a brother
until he inspected the watch. ‘Then how in the name of all that is
wondcr{ul did you get these facts?” asks Watson, ‘“They are absolutely
correct in every particular” Holmes says he was lucky and remarks that
he could ‘only say what was the balance of probability’. He then
cxplains his reasoning:

‘I began by stating that your brother was careless. When you
obscrve the lower part of that watch case you notice that it is not
only dinted in two places, but it is cut and marked all over [rom
the habit of keeping other hard objects, such as coins or keys, in
the same pocket. Surely it is no great feat to assume that a man
who treats a fifty-guinea watch so cavalierly must be a careless
man. Neither is it a very far-fetched infercnce that a man who
inherits one article of such valuc is pretty well provided for in
other respcects.’
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Watson nods as Holmes continucs:

‘It is very customary for pawnbrokers in England, when they take
a watch, to scratch the number of the ticket with a pin-point
upon the inside of the casc. It is more handy than a label, as there
is no risk of the number being lost or transposed. There are no
less than four such numbers visible to my lens on the inside of
this casc. Inference — that your brother was often at low water.
Secondary inference - that he had occasional bursts of prosperity,
or he could not have redeemed the pledge. Finally, I ask you to
look at the inner plate, which contains the keyhole. Look at the
thousands of scratches all round the hole — marks where the key
has slipped. What sober man’s keys could have scored those
grooves? But you will never sce a drunkard’s watch without
them. He winds it at night, and he leaves these traces of his
unstcady hand. Where is the mystery in all this?’

Notice that there is nothing conclusive about his reasoning, however
impressive it may be. Holmes” reasoning is certainly not deductively
valid. What Holmes and Watson call deductions are not what we have
called deductively valid inferences, but what many people call ‘induc-
tions’. Holmes is arguing from past experience to present judgements,
or arguing, as he says, on the basis of ‘the balance of probabilities’. This
kind of reasoning is not deductively valid and it does not prove its
conclusions ‘beyond a reasonable doubt’, but it can obviously get yvou
quite a long way in many situations!

The same kind of reasoning occurs in many other everyday contexts.
It is also common in scientific contexts, when scientists arc struggling
to understand something. For scientific examples look in any edition of
The New Scientist, Scientific American, Nature or the like; for an engaging
semi-scientific example (originally published in The New Scientist) scc
the Questions appendix, passage 54 [Leonardo da Vinci].

How should we judge reasoning like Holmes’s? Well, it is not casy to
say in gencral. It will often depend on the context. There is no doubt that
arguments which do prove their case ‘to be more likely than not on the
balance of the cvidence” are common cnough in the civil courts. This is a
standard which is frequently applied in the courts without controversy;
of course there are civil cases where judgments are reached which are
controversial, but many are reached which are not. This suggests, given
what we said in chapter 5 about clarifying ideas, that though ‘shown to
be more likely than not on the balance of the evidence” may be a vague
idea, it has a reasonably clear meaning at least in some contexts.
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In particular cases the tests to apply to decide whether the inferences
arc acceptable may depend not only on the context, but also on back-
ground assumptions and on the particular subject matter. For example,
where the rcasoning aims to cxplain the causc of something, this has
to be judged by special standards (and with the aid of some distinctive
questions); similarly, where the reasoning aims at rccommending a
course of action, this too has to be judged by special standards (with
the aid of some distinctive questions). Thus, although it is not casy to
say much in general, about making the judgement that a casce is ‘shown
to be more likely than not on the balance of the evidence’, we discuss
reasoning to causal cxplanations and to recommendations in chapters
10 and 11 respectively, because they arc so common and important.
This will go some way to provide guidance about whether such reason-
ing shows its conclusions to be ‘more likely than not on the balance of
the evidence” in these cases. In short, if you want to decide whether
rcasoning of this kind is persuasive, you have to decide whether
reasonable alternatives have been ruled out and whether what is
concluded fits reasonably well with everything else we know in this
arca. We shall say much more about this later, but, before we do, we
need to say more about the importance of assumptions and context
where judging inferences is concerned, and we shall do this in the next
chapter.

The following arguments are both weak. In each case, say what you can
about whether this is because they have unacceptable reasons or make
unjustified inferences — or both.

8.8.1 Although not all single-parent families are the result of divorce, in
the UK almost a quarter of families with dependent children are
headed by a single parent. This compares with an average figure
of only 14 per cent in the rest of the European Union. These
figures show that divorce has been made far too easy in this coun-
try. (Questions appendix, passage 48)

8.8.2 When a couple works hard at their marriage, they are very unlikely
to find themselves in the divorce court. A low rate of divorce in a
country will therefore indicate couples taking their marriage seri
ously, both for themselves and for their children. A low rate of
divorce is more easily achieved when divorce is made more diffi-
cult. Therefore the Government should change the law
accordingly. (Questions appendix, passage 48)
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8.8 To summarise

We commonly infer all sorts of things from other things we know.
Inferences are the moves we make from reasons to conclusions (where
we take the reasons to support the conclusions), moves we make with
varying degrees of confidence.

For an argument to justify its conclusion its reasons must be true or
otherwise acceptable and the inferences which are then drawn from
those reasons must be good ones.

For an inference to be a good one, we expect to be able to see some
reasonably secure connection between reason(s) and conclusion — a /ink
we can understand and accept in the light of everything else we believe.
The test to usc is some suitable variation on:

Could the reason(s) be {rue (or otherwise acceptable) and the conclusion
false (or otherwise unacceptable) at the same time?

where the variation depends on the standard which is to be applied.
There are several different standards for judging inferences and argu-
ments, including ‘deductively valid’, ‘proved beyond a rcasonable
doubt’, ‘shown to be more likely than not on the balance of probabili-
ties” and ‘reasonablc’.
Thus, the standard for judging whether an inference is deductively
valid is:

Can you think of any way the reason(s) could be true and the
conclusion false (however unlikely)?

but the standard for deciding whether an inference is ‘proved beyond a
reasonable doubt’ is:

If the recasons are true (or otherwise acceptable), is therc a rea-
sonable doubt about whether the conclusion is truc (or otherwise
acceptable)?

and the standard for deciding whether an inference is ‘shown more
likely than not on the balance of probabilities” is similarly reformu-
lated.

‘Deductive validity” is an casy idea to work with (though infcerences
which meet this standard, or aim to, arc not very common in ordinary
argumentation), so we begin with this idea since it helps people to
grasp the other standards for judging inferences.

Some arguments arc ‘deductively valid” just because of the pattern
they display and we explain somce examplces in which this is the casc.
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We do not say anything much about the standard of ‘reasonable-
ness’; it is too general to say much of substance except in particular
cases and contexts.

If you would like a difficult concluding question consider one of the
following passages, identify the inferences being discussed and comment
on how strong they are.

8.9.1

8.9.2

It is often said that although there is no positive evidence for the
existence of a God, nor is there evidence against His existence. So
it is best to keep an open mind and be agnostic. At first sight that
seems an unassailable position. But on second thoughts it seems a
cop-out, because the same could be said of Father Christmas and
tooth fairies. There may be fairies at the bottom of the garden.
There is no evidence of it, but you can’t prove that there aren’t any,
so shouldnt we be agnostic with respect to fairies? The trouble
with the agnostic argument is that it can be applied to anything.
There is an infinite number of hypothetical beliefs we could hold
which we can't positively disprove. On the whole, people don't
believe in most of them, such as fairies, unicorns, dragons, Father
Christmas, and so on. But on the whole they do believe in a creator
God. (See Questions appendix, passage 57 [Dawkins])

It is important not to confuse my view that religious claims are
meaningless with the view that is adopted by atheists, or agnos-
tics. Atheists deny that God exists and agnostics say they do not
know whether He exists. Thus, my view that all claims about the
nature of God are meaningless is actually incompatible with each
of these familiar positions. For if the sentence ‘God exists’ is mean-
ingless, then the atheist’'s claim, 'God does not exist’" is
meaningless too, since only meaningful claims can be meaningfully
denied. As for the agnostic, although he says he does not know
whether ‘God exists” or ‘God does not exist’ is true, he must think
both claims are meaningful because he thinks that the question
‘Does God exist?" is a genuine, meaningful question. Since | have
insisted that such claims (and gquestions) are meaningless, my view
is incompatible with the agnostic’s position too. (Adapted from the
writings of A. J. Ayer, The Existence of God, ed. Hick

Further reading

See Fisher (1988, passim), but especially chapter 2 and the Appendix. Also
Ennis (1996, chapters 5-7).



Evaluating inferences:
assumptions and other
relevant arguments

As we have alrcady seen, when evaluating arguments, explanations
and so on, we have to decide both whether the reasons are acceptable
and whether the inferences arc justified. In simple cases, such as many
of the arguments we saw carlier, judging to what extent reasons sup-
port their conclusions — to what extent the inferences are justified — is
relatively straightforward. But in most rcal arguments there are two
complications with which we must now deal. The first is that therc are
assumptions lying in the background (and perhaps general background
information) which may bc¢ very relevant to what is being argued and
which may nced to be clicited if we are to have a full view of the argu-
ment. The second is that there are often different, perhaps opposing,
considerations from thosc which have been presented by the author
and which need to be taken into account if onc is to evaluate the argu-
ment skilfully. Clearly these two complications may well be related in a
given argument since the author may well be assuming things which
are rclevant considerations or which conflict with other relevant
considerations.

9.1 Implicit assumptions

The rcader may find it helpful to look back to scctions 4.1 and 4.2
before proceeding.

It is often quite easy to know what someone is assuming. For exam-
ple, it is reasonably safe to assume that an environmentalist who is
arguing against building some new motorway across a site of special
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scientific interest will believe various commonly held views about car
emissions and some less common ones about the importance of
distinctive species and habitats, which she takes to be relevant to the
Issue. It can be easy to spot assumptions i texts too; for example,
consider the following:

Being a driving instructor is a challenging and rewarding occu-
pation. One has a great freedom in working for onesclf, and it is
unnecessary to have passed any ‘A’ levels. Therefore, a suitable
job for anyone without ‘A’ levels is that of driving instructor,
(Questions appendix, passage 1)

It strikes most readers very quickly that this picce assumes that if a
‘challenging and rewarding job with freedom to work for yourself’
appeals to you, then to be a driving instructor you need little more than
to ‘have no A levels’! So the implicit assumption here is very obvious.
Furthermore, given that driving instructors need all sorts of special
qualities, like patience and teaching ability, it strikes most people very
quickly that the inference is a poor one because the reasons could be
true and the conclusion false judging by any reasonable standard.
(Incidentally this is clearly an example which bears out what is said in
the last sentence of the opening paragraph above, since this argument
assumes something which is false and which conflicts with other
relevant considerations.)

Sometimes, of course, it is not so easy to tell what is being assumed.
In those cases, how should we proceed to clicit assumptions, especially
when we are concerned about the quality of inferences?

In short, the general strategy is that we should attribute to argu-
ments/explanations and so on those assumptions which:

(a) seem likely in the context (see the environmentalist example), or

(b) which make sense of what is said, or

(¢c) which seem necessary to make the reasoning as strong as possible (if
frue).

The rationale for this strategy is that we are interested in discovering
the truth about issues rather than scoring points off people, so we
interpret reasoning as constructively as we can; this is part of what is
generally known as the Principle of Charity in the critical thinking
tradition (contrast what gocs on in Parliamentary debates!). Let us
begin by explaining how the general rule works with an easy question
which you should answer before continuing.
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Question 9.1

Consider the following argument:

If the world's climate was getting warmer, we would find that some
of the ice at both the North and the South Pole was melting at an
unusually high rate. If the ice was melting, we would see its effect
in the raising of the level of the sea. There is evidence that this level
is increasing, so the world’s climate must be getting warmer.
(Questions appendix, passage 3)

What do you think this argument is implicitly assuming (do you
still agree with your answer to 4.1.1)?

The obvious ‘problem’ with this argument is that there might
be other plausible explanations for the rising sca level. However,
it is also reasonably clear that it is implicitly assuming somecthing
like ‘the [or the only plausible or perhaps even the only possible]
explanation for the rise in sea-level is that the world’s climate is getting
warnier’. So, given our general principle, we should attribute to this
argument one of the implicit assumptions mentioned above. Probably
those who would advance this argument would grant that they are
assuming that this is the only plausible explanation, but we do not nced
to worry too much about that detail; the point is that this assumption
makes the reasoning as strong as possible, it makes sense in the
context, and thus it scems reasonable to attribute it.

Here is a rather different example (derived and adapted from a text
on British history) about King William Rufus:

Little primary evidence from the reign of William Rufus exists
that enables historians to say exactly why he was detested by all
classes of his subjects. However, by comparing the remedial
measures contained in the coronation charter of Henry I, who
succeeded Rufus, with what is known of the law and custom of
the preceding reign of William the Conquecror it is possible to
form some idca of the tyranny of William Rufus.

This seems to be assuming that William the Conqueror was not
‘detested by all classes of his subjects’, that the prevailing law and
custom was changed by Rufus (could he have been hated for quite
different things?) and that the coronation charter of Henry I contained
some measures which we can pick out and say, ‘these were put in
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specifically to remedy some of the things for which Rufus was hated’.
If we attribute these assumptions to the piece, it makes perfectly good
sense and makes a reasonable case for thinking that we might be able
to work out something about the nature of Rufus’ tyranny from this
evidence. If, we think any of these assumptions is false the argument
does not make sense and does not make much of a case for its
conclusion, tentative as it is.

In each of the following examples identify something which is implicitly
assumed and say how making that assumption affects the inference (does
it make it more acceptable or show that it is weak)?

9.2.1 Questions appendix, passage 16.

9.2.2 Questions appendix, passage 33.

9.2.3 If the building burned to the ground there will be only a pile of
ashes and rubble. There is only a pile of ashes and rubble.
Therefore the building burned to the ground.

9.2.4 A teacher is speaking to a colleague about a particular student just
before an exam and says, Jones has worked hard so he will pass
the exam.

9.2.5 Widespread outcrops on Mars of a green rock called olivine sug-
gest the planet has long been too dry and cold for life to flourish
on its surface.

A blend of iron and magnesium silicates, olivine is found inside
some volcanic deposits on Earth, but it does not last long once it
has been exposed. In warm, moist environments it starts
weathering in months, says Roger Clark of the US Geological
Survey in Boulder, Colorado. Yet spectroscopic data shows that
olivine covers over 2.5 million square kilometres on Mars, including
some ancient regions that are heavily cratered or eroded, he told a
meeting of the American Astronomical Society last month in
Pasadena, California.

That means that Mars cannot have been warm and moist since
the olivine was deposited about 1 to 3 billion years ago. (‘Parched
planet’, New Scientist,11 November 2000, p. 31)

9.2.6 Questions appendix, passage 59 [the Noodle’s Oration]
considering only the arguments contained in the first and fourth
paragraphs.
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James Lovelock, author of the Gaia hypothesis (that the Earth is a self-reg-
ulating biosphere geared to preserving life) has recently argued that the
way to power economies without the damage being done to the biosphere
by polluting greenhouse gases is to adopt nuclear power. Look at his argu-
ment in the Questions appendix, passage 52, identify any assumptions he
makes and say how they affect the strength of any inferences he makes.

9.2 Assuming ‘if the reasons are true the
conclusion is’

Before leaving assumptions and how they affect inferences, we should
note that one strategy for attributing assumptions to arguments is less
helpful than you might think. Consider the argument:

Some people have solved their own unemployment problem by
great ingenuity in scarching for a job or by willingness to work
for less, so all the unemployed could do this.

It is clear that you couid add the assumption ‘if some people have
solved their own unemployment problem by great ingenuity in scarching
for a job or by willingness to work for less, then all the unemployed could
do this’, which would convert this argument into a deductively valid
argument. This resulting argument would have the shape, ‘A and if A
then B, so B’ which, as we already saw (section 8.5}, is deductively valid.

However, notice that this addition has not changed the argument
from one which raises doubts to one which does not. If we thought the
original inference was questionable, our doubts must apply equally to
the added, hypothetical assumption. The ‘locus’ of our questions may
have moved to the hypothetical, but they are exactly the same quces-
tions we had about the original infcrence. So adding such an
assumption docs nol greatly advance the process of evaluating an infer-
cnce (though people sometimes find it easier to sce what is going on
when they do this). Notice also that adding such a hypothetical
assumption does nothing to make the original argument any stronger
(old doubts are simply relocated) so it docs not have to be done under
(c) of our gencral strategy. To summarise this point, any inference,
however illogical, can be converted into a deductively valid one just
by adding the hypothetical assumption ‘if the reasons are true so is the
conclusion’, but this does not strengthen the argument.
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9.3 Other relevant considerations

Working out what someone is assuming is often quite ‘creative’,
because you have to be imaginative about what they might have
assumed or you have to do some rescarch into their views (asking them
or rcading their other writings). However, thinking of “other consider-
ations” which are relevant 1o an argument is certainly where critical
thinking becomes the critico-creative thinking we spoke of earlicer
(scction 1.6). Consider an example we looked at earlier {scction 3.5):

R1<Most prospective parents would prefer to have sons>. So
CI[if people can choose the sex of their child, it is likely that
there will eventually be more males than females in the popula-
tion] and R2<This could producc scrious social problems>,
therefore C2[{wc should prohibit the use of techniques which
cnable people to choose the sex of their children].

Answer the following questions before reading on:

9.4.1 Briefly note whether you think this argument is persuasive or not,
saying why?

9.4.2 List any other arguments you can think of which are relevant to the
issue (perhaps you can extend the list you gave in answering
question 6.2).

This argument seems quite telling to many people when they first
cncounter it. However, if we try to think of other relevant considera-
tions, to ‘think outside the box” so to speak, we soon get a different
view. Here arc some other considerations which have occurred to
students with whom 1 have discussed this cxample:

(i) Freedom of choice is very important in some socictics and they
might prefer to give people the choice and then deal with any
resulting social problems.

(ii) 1f prospective parents can choose the sex of their child this may

reduce the tendency in some societies to go on having children

until parents have the sons or daughters they want. This could
reduce the number of ‘unwanted’ children and might also reduce
the rate of population growth (for example in India?).

Some discases are inherited only through the female line (or male

line). Perhaps these techniques could be used to climinate (or

reduce the risk of) such illnesses.

(iii
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These are all reasons which weigh against banning these techniques.
There might be other lines of argument which would count for banning
them; for example:

(i} They might have unwelcome side effects,

(ii) They might be very expensive,

(iii) There might be religious arguments against them (for example,
interfering with God’s will),

and so on. (How many of these did you think of?)

Issues like this are rarely simple. If we are to judge them wisely we
need to be imaginative about what they are assuming and what other
considerations are relevant and make our judgements on the basis of
all of these.

Thus, if you are asked to respond to an argument like this, you first
need to be clear what it says (and assumes) and then you might
respond to its basic reasons (challenging or agreeing with those) and
then ask yourself how well they support their conclusions, but in doing
this it is essential that you think around (or research around) the
subject to take into account all the other relevant considerations.

Herc is another example as an exercise (the argument is usually
greeted with raised eyebrows when students first encounter it but they
have great difficulty in saying what is wrong with it! See what you
think):

Consider the following argument and think of as many ‘other relevant con-
siderations’ as possible to help you evaluate it:

Young people in Britain should not get married. Current statistics
show that 40% of marriages end in divorce and one can safely
assume that many of those couples who remain together are unhap-
pily married. Therefore, it is more likely than not that young people
who marry will divorce or be unhappily married. These are daunting
odds for any young couple.

I sometimes find that when students are trying to think of ‘other rel-
evant considerations’ they are slow to produce ideas or they struggle
because they somehow feel they must only come up with ‘good’ or ‘cor-
rect’ ideas. It can help you overcome this difficulty if you allow yourself
to ‘brainstorm’ possible answers. When you brainstorm, you just quickly
jot down as many ‘possible’ answers as you can, even if they seem silly.
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Later you sift though them deciding which deserve to be taken seriously.
The point about brainstorming is that there are no ‘wrong’ answers.
Your objective is simply to produce as many answers as possible in a
short time — and brainstorming helps to ‘free up” your thoughts. Many
students find it easier to do this, and then quickly sclect the useful ones
from their list, than to think of ‘good” suggestions straight off.

You might like to try this technique on one (or more) of the follow-
ing questions:

Think of as many ‘other relevant considerations’ as you can which might
help you weigh the following arguments:

9.6.1 Questions appendix, passage 21.

9.6.2 These big art exhibitions, which collect paintings from all over the
world, are bad for the paintings. However they are transported,
there is a danger of accidents and resultant damage or destruction
and it can't be good to subject paintings to the changes of pres-
sure and humidity that even carefully controlled travel is likely to
bring. {Cf. question 4.4.4)

9.6.3 Questions appendix, passage 39.

9.5 Overall argument evaluation and presenting a
well-argued case

We have now explained in detail nearly all the steps contained in our
basic thinking map (in section 4.3). We have looked at characteristic
ways in which we reason poorly, we have presented better models and
we have given oursclves practice in adopting these. We have also been
given extensive practice in using the language which is central to the
process of presenting and cvaluating reasoning. The result is that we
should now be able to look at arguments and (perhaps after suitable
research) write much better argued responscs to them than we could
have done previously — because we know what questions to ask and
how to answer them. Referring back to our analogy with the basket ball
game, now is the time to play a whole game.

So let us try applying all the lessons we have learned in a few realis-
tic examples. Once you are comfortable with writing out the structure
of some reasoning you will find you can spot the structure of an argu-
ment quite quickly and easily, so you may not need to write it out. In
what follows I shall discuss examples without spelling out their reason-
ing structure, but what I say should show that I have understood them.
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Here is a (rather British) example. A tabloid Sunday newspaper, the
News of the World, revealed that a scnior judge, Anthony Thornton, had
been involved in a ‘drugs and sex romp with jailbird hookers’. The
judge was immediately summoned to see the Lord Chancellor, Lord
Mackay (the head of the British judiciary), who decided not to dismiss
or discipline him. The following leading article then appcared in a
‘quality” British newspaper:

Example 1
One thing is certain: the Lord Chancellor would not have read the
News of the World last Sunday. No minister has a more austere
approach to Sunday. As a former elder of the Free Presbyterian Church
of Scotland, Lord Mackay is a strict Sabbatarian. Not only does he not
use the telephone on a Sunday but he will not grant interviews to
reporters whose work will be published on a Sunday. Even so, his office
read the Sunday tabloid’s front page splash about a top judge’s ‘drugs
and sex romp with jailbird hookers’. Not surprisingly there was a meet-
ing between the judge, Anthony Thornton, and Lord Mackay on
Tuesday. Somewhat surprisingly, Lord Mackay has backed the judge.
His initial support is important. It is not an offence for adults to con-
sort with prostitutes in private. A sensible judge would avoid such
contacts, not least because of blackmail threats, the risk of ridicule,
and the danger of the prostitutes appearing before his court. But what
is unwise should not necessarily be dismissable. There was no risk in
Judge Thornton's case of any prostitutes appearing before him. As an
Official Referee, he specialises in technical civil cases. By backing the
judge, who denied he had taken drugs or known the women involved
had criminal records, the Lord Chancellor signalled his support for pro-
tecting privacy. He also reduced the risk of future blackmail. The issue
is not over yet. Lord Mackay declined to invite the newspaper to sub-
mit evidence. That was a mistake. He has only heard the defence. Now
the tabloid is threatening further disclosures this Sunday. This may
require a resignation, but Lord Mackay's initial instincts were brave and
right. Lord Mackay's personal integrity is firmly established. This week’s
decision demonstrates his humanity.

What should one make of this argument? It is clcar what is being
argued, that Lord Mackay was right to support Judge Thornton. The
reasoning is clear too; the judge may have been ‘unwise” but what he
did was not a legal offence; there was no danger that his professional



Evaluating inferences: assumptions and arguments 133

position would be compromised; and it is important to protect the right
to privacy. The paper criticises Lord Mackay for not inviting the News of
the World to submit evidence, but apart from that it supports him.

This matter arosc in British context, with all that means for underly-
ing assumptions. You will have your own perspective on what that
implies. Some pcople think British society has a prurient obsecssion
with sex which is quite different from attitudes in many other societies.
Some think the British Establishment takes carc to protect its own
members if at all possible. Whatever the truth about these claims, the
problem here is ¢ssentially whether Judge Thornton has done anything
‘wrong’ so far as his position as a judge is concerned. So the relevant
considerations are about whether he damaged his or others’ capacity to
enforce the law. Merely engaging in the ‘romp’ did not prejudice his
work as a judge (because he specialised in a very distinctive kind of
casc) unless there was a risk of blackmail. However, the publicity given
by the News of the World may have done somcthing to discredit Judge
Thornton as a judge or perhaps the judiciary in general, so we need to
consider that possibility. It seems unlikely that this publicity will have
affected his work as a judge (because he doesn’t have to make judge-
ments in situations in which it might) and the publicity will surely
have removed much scope for blackmail. Perhaps the story shows some
judges to be more ordinary, more possessed of ordinary human frailty,
than the image they might prefer to project, but that does little to dis-
credit the judiciary in general. Some people may take the view that
judges should be dismissed or disciplined if they engage in ‘immoral’
activities like these, but that is not a widely held view. Furthermore, it
is certainly truc that the right to privacy is a problem arca for many
people in modern British life, so it seems right to assert that in a case
like this and to praise Lord Mackay for doing so. Overall, it scems that
this is a reasonable argument.

In responding to this argument I asked the questions in our thinking
map (scction 4.3), analysed it carcfully and evaluated it according to
the questions which should be asked, but I could find no real ground
for objecting to it, so, after carcful consideration, I agreed with its
judgement. Of course, other people might take a different view, but that
would nced to be argued in a similar way.

Let us look at another example, an argument we saw carlier about
‘joyriders” (young people who steal cars and drive them fast and dan-
gerously round British citics):

Example 2
The police force should ban their officers from driving at high speed in
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pursuit of young joyriders who steal cars. Many deaths, both of
joyriders and of innocent bystanders, have occurred as a result of such
chases. The police say that they have policies which are aimed at
preventing danger to the public during car chases, by requiring police
drivers to abandon the chase when speeds become too high for safety.
But the excitement of the chase inevitably makes the police drivers
forget the policy, and disregard public safety. No stolen car is worth a
human life. (Questions appendix, passage 36)

If you wish to respond to this argument you nced to
understand it - what it is arguing for, its reasoning, its assumptions
and so on - and you need to ask the right questions about it. If you
mark it up in the ways we have described earlier it is casy to sce what
it is being argued and if you ask the right questions it is surprising
what a lot you can say in response to this reasoning. Here is a possi-
ble response:

Joyriders: Don’t blame the police

The author argues that the police should ban their officers from driving
at high speed in pursuit of young joyriders who steal cars. She argues
this essentially on the ground that many deaths of both joyriders and
innocent bystanders have occurred as a result of such chases.
Furthermore, she claims that these have occurred because the excite-
ment of the chase inevitably makes police drivers forget the
requirement to abandon pursuit when speeds become too high and
thus disregard human safety.

But the problem is what should replace present policy and practice.
Whilst it is easy to agree that no car is worth a human life, this is not
the issue. The issue is what should be done about joyriders? If they are
not pursued by the police they drive dangerously, risking harm to them-
selves and others, and if they are pursued the same thing happens; the
problem is that they steal and wreck cars and injure themselves and
innocent bystanders as a result of their reckless driving whether they
are pursued by the police or not, so whatever is done, there will be
serious risks.

It would help if we had some reliable figures about joyriding; in par-
ticular, how many and what sort of accidents occur when these
drivers are not pursued and what are the comparable figures when
they are pursued? These might help us to decide whether police pur-
suit increases the likelihood of accidents resulting in injury or death -
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or reduces it. They might also help us decide the extent to which
unreasonable risks are being taken by the police when they pursue
these drivers.

The author claims that "the excitement of the chase inevitably makes
police drivers forget the policy (of abandoning the chase when speeds
become too high for safety) and disregard public safety’. An equally
plausible explanation is that police officers have to make difficult deci-
sions very quickly in dangerous situations and, whatever their training,
mistakes are inevitable. Lives are at risk anyway. The figures might help
us decide whether the present policy is making things worse.

Of course, the present figures will not tell us all we need to know
because if joyriders knew they would not be pursued the problem
would surely get worse, so there are still difficult judgements to be
made. It is all too easy to blame the police for present problems. Why
not blame doctors for the sick and injured people who die in their
care? The real question is, "Would we be worse off without their imper-
fect efforts?’.

Perhaps there are other alternatives which involve less risk. For
example, perhaps cars could be made more secure or perhaps police
pursuit by helicopter would be safer or perhaps ‘spiked mats’ could be
placed in the path of stolen cars. Perhaps we should experiment with
these alternatives.

[ have scet both these preceding questions as exercises to students in
the past and since they have studied the methods presented carlier in
this book, many have produced well-reasoned cases like these — and
most agree that they would have found this very difficult before study-
ing these techniques. The point is that if you ask the right questions
yvou may sec that an argument is quite reasonable or you may sce prob-
lems with a picce which otherwisce looks quite powerful. Remember, of
course, that it is important to apply the thinking map 1o your own
arguments L00.

Now, for an exercise which requires you to apply all the lessons you have
learned so far, answer one of the following questions:

9.7.1  The Questions appendix contains a piece by Richard Dawkins
which concludes as follows, ‘Science offers us an explanation of
how complexity (the difficult) arose out of simplicity (the easy). The
hypothesis of God offers no worthwhile explanation for anything,
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for it simply postulates the difficult to explain and leaves it at that.
We cannot prove that there is no God, but we can safely conclude
that He is very, very improbable indeed.” Using all you have learned
so far, write a response to Dawkins’ argument in no more than
1,000 words.

9.7.2 Choose any topic which interests you and then write a well-argued
case in support of your view on that subject in no more than
1,000 words. You may use any of the passages in the Questions
appendix as a starting point, or write on some other topic or
choose an essay which you have to do in some other subject you
are studying. The point is to use the language of reasoning and to
ask yourself the right questions to produce as well-argued a case
as you can.

You can get a long way with examples like those we have been
considering using our thinking map from section 4.3. However, many
arguments ainl at cstablishing explanations or recommendations and
there are thinking maps which can help focus your questioning in
these casces. For this rcason, we shall conclude our introduction to
critical thinking skills, with two chapters which explain the special
questions which can be especially helpful in these contexts.

9.6 Summary

If you arc going to cvaluate recasoning skilfully you need to judge
whether the inferences are good ones and to do this, besides using the
appropriate standards, you need to look carefully for implicit assump-
tions which it is reasonable to attribute to the arguer or argument and
yvou need to ask whether there are other relevant considerations which
need to be taken into account.

Where assumptions are concerned you should attribute those which
seem likely in the context, make sense of what is said and/or make the
reasoning as strong as possible (since we are interested in getting at the
truth of things rather than in scoring points off pcople). It does not
strengthen an argument to add the assumption that ‘if the reasons are
true, the conclusion must be’ though it may help you in analysing what
is being argued.

We could summarise the lessons of the previous two chapters in the
following ‘thinking map” which derives from and slightly expands our
thinking map in scction 4.3.
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3 Does the reasoning include some important assumptions?
6 (a) Does the reasoning Support its conclusion(s)?
(b) Are there Other Relevant Considerations/Arguments

which strengthen or weaken the case?
7 What is your Overall Judgement?
Are the reasons acceptable and are the inferences
deductively valid?
Is the case proved beyond reasonable doubt?
Is the case shown more likely than not on the balance of
probabilities?
[s the argument reasonable?

Of course, you necd to remember to apply all the questions and stan-
dards we have discussed throughout the book to your own
reasoning, and I concluded this chapter with two examples where 1
tried to be careful to do precisely this in arguing my own response to
two picces of reasoning. You will have to be the judge of how well 1
managed to follow my own injunctions!



Reasoning
about causal
explanations

Much of our reasoning is concerned with causal explanations for
events or states of affairs. For example, the detective in a murder
enquiry wants to know what caused the victim’s death. Government
advisers might want to know what caused a rapid increasc in the infla-
tion rate during a particular period. Doctors want to know what causes
various illnesses in human beings so that they can trcat their patients.
Scismologists want to know what caused the San Francisco carthquake
in 1906 so that they can predict futurce earthquakes. Plant scientists
want to know what causes crops to thrive or succumb to diseasc so that
they can breed discase resistant strains. Historians want to know what
were the causes of the American Civil War. And so the examples could
g0 on.

Whether we are trying to work out an explanation for ourselves or
wishing to assess an explanation which has been offered by somcone
clse, we need to be clear about the kind of reasoning which is appro-
priate where causal explanations of various kinds arc concerned, and
that is what this chapter is about.

10.1 The pattern of reasoning in most causal
explanations

Sometimes it is not at all difficult to identify the cause of something
because we just see what happens (or observe it with other senscs) and
the cause is obvious. For example, if we hit the gatepost with our car
we just see what knocks the post over and what causes the dent in the
car. In this kind of casc the pattern of reasoning which is appropriate
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to justify the causal claim is simply, ‘T saw (and/or felt) the crash so I
know that I knocked the gatepost over and dented the car’

Howevcer, most causes arc less obvious and the reasoning which jus-
tifics accepting less-obvious causal claims needs to be more complex.
Supposc the police find a woman’s body at the bottom of a lake. They
will want to know the cause of death and this may be far from obvious.
Perhaps the obvious suspicion (hypothesis) is that she drowned but
there are other possibilities too and the police will need to be certain -
or as certain as possible about the real cause of her death — so they will
need cvidence which rules out other possibilities and supports just one.
For this reason they will need a pathologist’s report; a pathologist is an
expert who knows what evidence to look for in a case like this. Perhaps
the woman simply fell into the lake and drowned, perhaps she had a
heart attack first and fell into the lake, or perhaps she was murdered
first and then dumped in the lake — and no doubt there are other pos-
sibilities. The expertise of the pathologist consists in knowing what sort
of evidence will show the cause of death — what evidence suggests
drowning, what cvidence suggests a heart attack and so on. Thus, after
carefully inspecting the body and subjecting it to various tests, which
arc standard in his profession, he will write a report for the police say-
ing what evidence he has found and what this leads him to conclude
about the causc of death and how confident he is of his conclusion.

His report might be very straightforward. For example, if the body
has not been in the water for long and all the evidence is clear and
points in the same direction, he may be able to conclude with great
confidence that the cause of death was X (drowning, a heart attack, a
gunshot wound to the head, or whatever). On the other hand, it might
be morc complicated. If the body has been in the water for longer, some
of the evidence might be lost or the evidence might point in different
directions; in that case hc may bc unable to be sure of the cause of
death and his report will again give the evidence, but will explain his
degrec of unccrtainty.

In cither case the pathologist will use a combination of observation
and theory (including hypothescs). On the basis of what he sces
initially (some initial observations) he will guess (hypothesise) some
possible causes of death and will then look for further evidence which
supports or excludes those possibilities. This is fundamentally the
pattern in reasoning about all causal explanations where the cause is
not immediately obvious; there will be many differences of detail in
detective work, historical enquiries and scientific investigations but
this pattern is common: given what you want (o explain, what are the possible
explanations and what evidence will support/rebut each of these? Then, given the
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evidence you have or can find, which explanation is rendered most likely and fils
best with everything else we know and believe? And how confident can we be that
it is the right explanation?

Question 10.1

Say what you can at this stage about the reasoning in Questions appendix,
passage 5.

10.2 An example of causal explanation

Following on from our example of how the pathologist works, let us
imagine that an historian has produced the following argument:

Napolcon must have died of arsenic poisoning whilst in exile on
St Helena. Arsenic can be administered in small doses which will
not be noticed, but will eventually kill the victim. Arsenic poi-
soning leaves traces of arsenic in human hair, and reliable tests
recently showed that Napoleon's hair contained abnormally large
amounts of arsenic. It had been thought that he died of cancer,
but his symptoms included nausca, chills, weakness and increas-
ing corpulence, which cancer specialists say are not symptoms of
cancer. However, these are typical symptoms of arsenic poisoning
according to specialists.

This is typical of the kind of reasoning which occurs in causal expla-
nations. The occurrence of the word ‘must’ shows the intended
conclusion and ‘died of arsenic poisoning’ is clearly a causal claim. The
reasoning then presents evidence for this claim. And, in this case, it
also considers a possible alternative explanation (that cancer caused
Napoleon’s dcath) and argues that the cvidence conflicts with this
alternative hypothesis, but supports the favoured one.

Using the notation we introduced earlier, plus a new symbol AH for
‘alternative hypothesis’, we could make the structure of the rcasoning
explicit as follows:

C[Napoleon must have died of arsenic poisoning whilst in exile
on St Helena] for the following reasons. R1<Arsenic can be
administered in small doses which will not be noticed, but will
eventually kill the victim>. and R2<Arsenic poisoning leaves
traces of arsenic in human hair>, and R3 <rcliable tests recently
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showed that Napoleon’s hair contained abnormally large
amounts of arsenic>. It had been thought AH[that he died of
cancer], but R4<his symptoms included nausea, chills, weak-
ness and increasing corpulence>, and R5 <cancer specialists say
these are not symptoms of cancer>, However, R6<thcse are
typical symptoms of arsenic poisoning according to specialists>.

Then R4 and R5 are the evidence against the alternative hypothesis
and R1, R2, R3, R4 and Ré6 provide support for C.

We shall shortly explain how to judge whether this is good and com-
pelling reasoning, but before we do let us point out some characteristic
weaknesses we tend to display when thinking about causes.

10.3 Characteristic weaknesses in our thinking
about causes

When the causce or causes of an event are not immediately obvious we
may nced to work things out by doing some detective work, a histori-
cal study, a scientific experiment or some other kind of investigation.
Unfortunately, we often do nothing of the kind. We do not proceed
scientifically, historically or whatever; in fact we do not do anything
remotely systematic. Instead, we jump to a conclusion and accept
the first explanation which comes into our heads; we do not cven
cntertain any alternative cxplanations. Most of us do this sometimes;
for example, we jump to a conclusion about why the car will not start,
instead of considering possible alternatives — could it be out of petrol,
could it be an electrical fault and so on. Or we hear a TV news report of
a car bomb explosion in the heart of London and we immediately jump
to a conclusion about the likely perpetrators — without even consider-
ing possible alternatives. Whether jumping to a conclusion matters
depends on the case.

The second weakness we sometimes display when considering the
causes of events is that we fail to consider all the relevant evidence; we
take the bits of evidence which support our favoured explanation and
ignore the others — or we do not even look for conflicting evidence. For
example, cigarette smokers commonly pay more attention to the cases
of smokers who have lived long and healthy lives than to the much
larger percentage of smokers when compared with non-smokers who
have suffered ill-health or died carly from smoking-related discases.

It is worth spelling out these characteristic faults in a way which is
casy to remember, because these are the faults we will be inclined to
slip into and we want to guard against:
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Common faults in thinking about causes

1 We consider only one possible cause and accept it without consid-
ering other possibilities.

2 We attend to only some of the relevant evidence in determining
what causes or caused something.

The answer is clearly to consider several possible causes of the event
or phenomenon in which you arc interested and to ask yourself what
cvidence would favour these various alternatives and then look for the
cvidence.

Remembering the basket ball analogy we used in chapter 1 to explain
how to change your ways of thinking, we now neced a model of good
thinking about causes. The key is to ask the right questions and in the
light of what we have said carlier it is fairly obvious what these should be.

10.4 The basic questions for skilful causal
explanations

It follows from what we have been saying that the basic questions we
neced to ask ourselves when handling causal explanations are these:

"‘Thin\dqg’ "
: M ap o

1 What are the possibilities in this case?

2 What evidence could you find that would count for or
against the likelihood of these possibilities (if you could find
it)?

3 What evidence do you have already, or can you gather,
that is relevant to determining what causes what?

4 Which possibility is rendered most likely by the evidence?
(What explanation fits best with everything else we know
and believe?)
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The first question, “‘What arc the possibilities in this case?’, may
require us to be quite imaginative about other possible explanations.
How imaginative depends on the case. For cxample, if the question is
relatively unimportant, like what caused your current hecadache, we
might be content to think of very few possibilitics, but if the question
is what caused a scrious epidemic of some disease we might need to be
much more imaginative about the possibilities. Notice that this is one
of those points where critical thinking has to be ‘crecative’ and imagi-
native to be good thinking.

Often, in deciding which possibilitics need to be considered, we need
to take into account whatever else is known about the subject. For
cxample, the pathologist investigating the death of the woman found
at the bottom of the lake needs to bring his experience and expertisc to
bear to decide whether it is necessary to consider the possibility that
she killed herself somchow. Our answer to this initial question may
well build in various assumptions so, depending on the importance of
the case, we may need to note thesc too.

With the second question, ‘What evidence could you find that would
count for or against the likelihood of these possibilities (if you could
tind it)?’, again, this may require you to be quite imaginative or may
require you to draw on expertise in the arca. Again, how much carc you
should give to thinking about the evidence which tells for or against
the various possibilitics will also depend on the scriousness or impor-
tance of the case and again you may nced to be alive to the
assumptions you build into your thinking. In short, if the case matters,
we must not only think of alternative possible explanations, but we
must also list some of the things that would support or tell against
these alternatives. This second question may prompt us to look for
information we would otherwise not have considered and this will help
us to avoid making causal judgenients on the basis of too little evidence
(one of the characteristic weaknesses we want to guard against in
thinking about causes).

Question 10.2

Consider the claim that 'working systematically through this text will
increase your critical thinking ability’. What evidence do you think would
show this to be true or false?

The third question, “What cvidence do you have already, or can you
gather, that is relevant to determining what causes what?’, is crucially
different from the second. To answer the second question, you should



144  Critical thinking

so-to-speak ‘look away’ from the rest of the argument which is pre-
sented to ask yourself what on earth would prove the claim you are
interested in (sce Fisher (1988) The Logic of Real Arguments on the
Asscrtibility question). However, once you know what you are looking
for, you have to actually look for it — and of course the evidence may be
very hard to find. Detectives know what would prove that Jones shot
Smith (forensic evidence about the bullet linked to Jones’s fingerprints
on the murder weapon and so on) but it may be very difficult to find
the evidence. Similarly, it is commonly very difficult to find the evi-
dencec we need in science; it was one thing to say what evidence would
support Einstein’s theory of relativity but it was another thing for the
Michelson—-Morley experiment actually to provide the evidence.

The fourth question, “Which possibility is rendered most likely by the
evidence?’, requires you to pull together what evidence you have, given
the alternatives you are considering, to come to the best judgement you
can. This will often mean that you have to come to a tentative conclu-
sion, signalled by saying something like, “This seems most likely but the
evidence is not at all strong.” Sometimes, of course, you will be able to
come to a confident conclusion, for example the pathologist might
report, ‘I am absolutely confident that she died from a heart attack
before falling into the lake.” In the pathologist’s case, he will be able to
bring all kinds of cxpertise to bear, and often the confidence you can
place in a judgement about what causcs what will depend on how
much clse you know about the subject matter and how well the evi-
dence fits together with everything else you know or believe. Judging
causal connections with any degree of confidence often requires bring-
ing together a lot of related knowledge and belief, which is why the last
question is supplemented with the question, “What explanation fits
best with everything else we know and believe?’, to remind us to con-
sider the evidence in that context.

To summarise, for explanatory reasoning to be successful it must:

(i) consider reasonable alternatives, and

(ii) find evidence which (a) rules out other possible explanations and (b)
supporls the favoured explanation,

(i1i) fit well with everything else we kiow.

These are the tests to apply when judging the reasoning used
in justifying causal cxplanations. In this chapter we shall discuss
only relatively simple and easily accessible examples but the same
principles apply if you are considering much more complex or arcane
examples.
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Question 10.3

In the light of the previous guidance, look again at the example about
Napoleon’s death (section 10.2) and write a brief evaluation of the argu-
ment saying whether it is convincing or not (or what its strengths and
weaknesses are).

To reinforce the points we have just been making, let us look at
another example:

It is widely believed by experts in the field that the dinosaurs
died out quite suddenly about 65 million years ago. The most
likely explanation for their destruction scems to be that a large
metcor hit the Earth at about that time. The resulting
explosion would have sent a huge cloud of dust into the upper
atmosphere which would have circulated the Earth for some
years. This would have shut out the sun, thus stopping photo-
synthesis in plants and destroying the dinosaurs’ food supply.
It is also believed that the dinosaurs were cold-blooded so they
necded the sun to keep warm. Either they froze to death or
they starved. The best evidence for this is that an exceptionally
large amount of iridium is found in layers of the sea thought to
have been formed 65 million years ago and iridium is found in
meteors in much higher concentration than on the Earth’s
surface.

If we consider this reasoning with a view to evaluating it skilfully,
we have to ask ourselves whether there are other possible explana-
tions for the extinction of the dinosaurs and what sorts of
considerations would favour or tell against the various options? We
then have to draw on whatever evidence we have to make the best
judgement we can.

Question 10.4

10.4.1 What other possible explanations can you think of?

10.4.2 What evidence would support or refute the possibilities you envis-
aged in 10.4.1?

10.4.3 Assume that what the passage says is true; how strongly does it
support the explanation it offers?

10.4.4 Assume that what the passage says is true and bring in anything
else you know about the death of the dinosaurs to produce the
best argument you can to explain their extinction.
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10.4.5 Suppose we discovered in the fossil record that some species of
plants which require very little light did not die out at the same
time as the dinosaurs. What does that tell us?

10.4.6 Suppose we discover that in fact different species of dinosaurs died
out at different times separated by intervals of hundreds of thou-
sands of years. What does that tell us?

10.4.7 Suppose we discover that there have been other mass extinctions
of species at other periods in the Earth’s history. What does that
suggest?

The last question (10.4.1-10.4.7) should help to emphasise the
importance of being imaginative in evaluating the reasoning provided
in support of causal cxplanations. As we have said before, good critical
thinking often requires creativity and imagination.

Question 10.5

Using the thinking map for Skilful Causal Explanation to guide you, write a
brief evaluative response to the following passage:

An underwater survey of the Witch Ground, in the North Sea off
Aberdeen [Scotland], has discovered a trawler which was probably
sunk by a sudden burst of methane gas escaping from a vent in the
sea floor — known as the Witch’s Hole. When methane — or natural
gas - bubbles through the sea in big enough volumes, it lowers the
density of the water around it to a point at which objects, including
ships will no longer float. “Any ship caught above [such a blow-out]
would sink as if it were in a lift shaft’, said Alan Judd, a marine
geologist from the University of Sunderland who led the Witch
Ground survey expedition. In this case the trawler had sunk ‘flat’
with its hull sitting horizontally on the sea bed exactly over the
Witch's Hole vent. This was consistent with the vessel being sunk by
a methane blow-out; if she had been holed she would have sunk
with the holed end lowest. Even sailors who jumped overboard
wearing life-jackets would sink like stones. The Witch Ground and
the Witch's Hole in particular, have long been known among fish-
ermen as treacherous waters. Methane blow-outs are thought to
have destroyed about 40 oil platforms around the world; the Witch
Ground is just 22 miles from the Forties oil field. (Adapted from
article in The Times, 30 November 2000 by their Science
Correspondent Mark Henderson)
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Question 10.6

Using the thinking map for Skilful Causal Explanation to guide you, briefly
evaluate the following reasoning:

Studies on individuals have attempted to determine whether raising
the consumption of cholesterol affects the level of blood cholesterol.
For example, volunteers drank four pints of milk a day for a period:
their blood cholesterol levels were unaffected. Even more damaging
to the hypothesis that ingested cholesterol can damage the heart are
the results of two recent and independent studies funded by the
British Medical Research Council. One found that men who drink no
milk have ten times as many heart attacks as men who drink more
than a pint a day. The other discovered that men who eat margarine
have twice as many heart attacks as those who eat butter. There are
in fact good reasons why one would not expect blood cholesterol to
vary with diet. First, the liver manufactures three or four times as
much cholesterol as is normally ingested. Secondly, the body itself
regulates the amount of cholesterol in the blood: its level is normally
kept constant regardless of what is eaten, though some unfortunate
people have too high a setting and are likely to die young through
heart attacks. The true causes of high blood cholesterol are not
known. What is known is that although reducing blood cholesterol
levels by drugs reduces heart disease, it does not increase longevity:
people die of cancer instead. There is no solid evidence that choles-
terol intake affects blood cholesterol levels, yet jumping to
conclusions on the basis of insufficient evidence has caused a con-
siderable scare. (Sutherland, 1992, p. 184)

10.5 The language of causal explanations

At this point vou should probably look back at section 3.7 to remind
yourself again of the points made there in some detail. Remember, it is
easy to confuse arguments and causal explanations beccause of the
ambiguity of certain words and phrases like ‘because” and ‘that’s why'.
These words sometimes signal that a reason is being given for a
conclusion but sometimes signal that the author is giving a causal
cxplanation and we provided a test to help you decide which is the
case. With a little practice however, explanations leap to the eye and
you will quickly learn to ask the right questions.

In genceral, the language we use in reasoning about causal explana-
tions is very similar to the language we use in other kinds of reasoning
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(cf. sections 2.3 and 2.5); thus, we use the same language mentioned
there to signal the confidence we have in claims, to criticisc reasoning
and so on. But in cxplanatory contexts, there is special emphasis on
‘hypothesis’, ‘explains’, ‘causes’ and ‘evidence’, so the language we use
tends to include these and related words, like ‘the theory says’, ‘the
facts/data are/suggest/imply’, “is consistent with (or not)” and so on. It
is also common to use verbs or phrases which imply a causal relation-
ship without using the word ‘causce’, like ‘drown’, ‘died from arsenic
poisoning’, ‘died out’, ‘hit’, ‘sunk’, ‘affects the level of blood choles-
terol” to give some examples we have encountered in this chapter. It is
also quite common to rcason ‘by analogy” and to refer to what experts
in the field believe when reasoning about causal explanations. Often,
of course, such language is absent, but it is often implied and it could
be helplul to write it in as we did with the ‘therefore test'.
Consider the language of the following passage:

The distinctive yellow-green colours of Van Gogh’s paintings of
landscapes and domestic interiors may be due to the side cffects
of his taking the drug digitalis. Although there are few medical
records to prove the point, it is gencrally known that digitalis was
commonly prescribed during the time Van Gogh lived. Also, Van
Gogh'’s portraits of the doctor who treated him show the doctor
holding a stem of foxglove, the very plant from which digitalis is
made.

Once you think about it you can see that the author is offering a pos-
sible causal explanation for Van Gogh's distinctive use of colours (‘duc
to the side effects’). It is tentatively put forward (‘may be ..."). We
could call this claim her hypothesis or her conclusion — cither way it is
very tenlatively advanced and the reasons (or pieces of evidence)
offered in its support arc presented as only weak evidence for her the-
ory (‘Although there are few medical records to prove the point .. "),
so overall it is a very tentative argument in support of a thesis.

However, it is an interesting idea; perhaps a painter’s way of paint-
ing could be influcnced by taking certain drugs and perhaps this was
the case with Van Gogh. Of course, as it stands, the case is extremely
weak, but if we wanted to consider the hypothesis seriously it is clear
from our thinking map what questions we should ask. We need to con-
sider whether there are other possible explanations for Van Gogh's use
of those colours (he mixed them himself from unusual ingredients; he
was partly colour blind), and we would need to consider what evidence
would support or conflict with these ideas and then we would need to
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look for it, for example, did Van Gogh suffer from any illnesses for
which digitalis was commonly prescribed, is there any other evidence
that he took digitalis, does taking digitalis have a similar effect on
painters” choice of colours now, do we understand the mechanism at
work, and so on.

Though the language of the passage is not completely transparent a
little thought shows what is being suggested. (‘Perhaps Van Gogh used
those distinctive yellow—green colours in his paintings of landscapes
and domestic interiors because he took the drug digitalis.”) By the cri-
terion we explained in section 3.7 it is clear that this is an explanation
(since it is known that Van Gogh used distinctive colours — that is clear
for all to sce — but it is not known whether he took digitalis).
Furthermore, though it takes a bit of imagination, it is also reasonably
clear what questions we should ask if we want to determine whether it
is a good explanation.

Question 10.7

Bearing these remarks in mind, decide what is being explained and what
is being argued for in the following passage. Is the argument convincing
to you?

Since 1980 [the number of human twin births has} been increasing -
they are up by 42 per cent since that date throughout the developed
world. For every 1,000 births in the developed world 29 are now twin
births. This figure is likely to continue to increase because many of the
extra twin births are caused by fertility treatments which result in
the release of more than one egg during ovulation. This is also why
the whole increase in twin births is taken up by fraternal twins who
come from separate eggs. The rate of identical twins, from division of
the same egg, has remained constant at 4 for every 1,000 births.

So, while the number of twin births is set to increase even further
in the short term as more women seek fertility treatments, there will
be a limit to the number of extra twin births because, first, not all
will seek this treatment and, second, not all women who do will
have twins.

At what point the figure will stabilise we do not yet know, but we
can rest assured that the majority of births will remain as single
births. (‘Twin sets’, New Scientist, 18 November 2000, p.121)

This neat example illustrates the difference between explaining and
giving recasons for a conclusion; the first paragraph explains a
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phenomenon, the sccond gives reasons for a conclusion. It arose from
a qucstion about the increase in twin births and whether this would
continue until all human births were twin births.

10.6 Making things fit together

The thinking map for Skilful Causal Explanation included the
question, ‘What explanation fits best with everything clse we know
and bclicve?’. In general scientists arc trying to construct a ‘web” of
beliefs which best explain how things happen in the world, which
make the best possible sense of our experience, so everything is
intended to fit with everything else. The implication is that the more sci-
ence you know the better you are able to judge whether a given
cxplanation is plausible or not. But you can practise this skill with what-
ever level of knowledge you happen to have. Let us look at an example
to illustrate this:

Compasses will not always point north. Every 500,000 years or so
the carth’s magnetic field flips, swapping the positions of the
magnetic poles. The last time this happened was 780,000 years
ago so we are long overdue for another flip. When it comes it
could be faster than anyone expected.

Geophysical processes tend to be slow, and until recent times
most geophysicists believed that a complete flip would take
around 5,000 ycars. But last year a team of scicntists announced
they had found cvidence in the magnetism of some rocks that
parts of the flip might happen so quickly you could almost see the
compass needle move. So fast indeed that long-haul flights could
be thrown completely off course, and migrating birds, used to
trusting their inbuilt compasses, could be left perplexed. (‘“When
North Flies South’, New Scientist, 30 March 1996, pp. 24-8)

Question 10.8

Before reading on, note what evidence you can think of which might
support/refute what is claimed here (which incidentally is not a
straightforward causal claim - but a claim about a scientific phenome-
non)?

The most dramatic evidence for this comes from a pile of successive
lava flows almost one kilometre thick (and 16.2 million years old) on
Steens Mountain in castern Oregon, USA.
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Lava flows crupting on to the surface of the Earth contain
particles of [iron and other] metal and when the lava cools below
about 580 degrees C these particles become magnetised by the
ambicnt field. This freezes the direction of the prevailing
geomagnetic field into the rock, and from this the scientists can
work out the position of the geomagnetic pole at the time the
rock cooled. Most lava flows take only a matter of weeks or
months to cool — much shorter than the time taken for a
complete flip — and from the flows that formed while a reversal
was under way scientists have concluded that the reversing field
moved fairly slowly. But Steens mountain contains two flows
that appecar to have caught the moving field racing from one
position to anothcr.

When a lava flow is deposited, it cools first at the top and
bottom, and only later towards the centre. If the [Earth’s mag-
ncetic] field is stable while the lava is solidifying, the orientation
within the magnetic particles is the same throughout. But the key
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flows at Steens mountain look very different. The top and bottom
of the flows have exactly the same orientation as the underlying
lava. As you move towards the centre of the flows, the polarity
slowly changes orientation until in the very centre it exactly
matches that of the overlying flows. This is just what you would
expect if the lava flows had caught the field in the act of moving.

The scientists who studied these lava flows and published their
results in Nature concluded that:

at the time the lava was solidifying, the gcomagnetic pole
shifted as much as six degrees a day over a period of 13 succes-
sive days.

Extrapolating from these figurcs the North and South magnetic poles
could flip completely in two to three months — a dramatic contrast with
the 5,000 years scientist formerly belicved it took. The scientists who
published these results are very reputable ‘the best people there are for
this sort of work’ said another geophysicist from the University of Leeds,
and their work was published in a reputable scientific journal, Nature.
The problem for geophysicists is that it is very hard to reconcile this evi-
dence, and the conclusion drawn, with other things they believe about
the Earth’s core and what causcs the Earth’s magnetism. But other pos-
sible explanations of the Steens Mountain evidence, say the occurrence
of onc of the Sun’s periodic magnetic storms, just don’t seem to fit
cither. To make things even more puzzling further similar evidence has
now been found in 12 million year old rocks in New Mexico.

This is an interesting example, partly because it shows how instruc-
tive it can be to ask ‘what would show X?’, but also becausc subsequent
recasoning by the scientists concerned has been largely about what “fits’
with everything elsc we know and bcelieve.

Question 10.9

Review your answer to question 10.1 to see if you wish to revise it in the
light of your work in this chapter.

Question 10.10

Using the lessons of this chapter, write a brief response to the following
passage:
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There is a small area in the middle of the right-hand side of the brain
which produces a curious effect if an epileptic focus develops there.
In such a focus the nerve cells from time to time all fire together:
when they do so, they cause an epileptic seizure. A focus in this par-
ticular area can render the person highly religious, and cause him to
avoid sex in any form and to give up all addictions such as smoking
and alcohol. Remarkably, when the focus is removed and the person
goes back to his previous existence, he may become an atheist, and
return to cigarettes, alcohol and the pursuit of sex. It may be that
the form the Christian religion has taken was in part caused by St
Paul suffering an epileptic attack on the road to Damascus.
(Sutherland, 1992, pp. 10, 11)

10.7 Summary

Much of our rcasoning is concerned with causal cxplanations.
Somctimes we just see what causes something, but mostly we have to
work it out. In the latter case it is comumon for us to slip into onc of two
crrors; cither we consider only one possible causc or we attend to only
some of the rclevant evidence.

To remedy these faults, we neced to ask the right question when
considering rcasoning to a causal explanation. Thesc arc:

1 What are the possibilities in this case?

2 What evidence could you find that would count for or against the
likelihood of these possibilities (if you could find it)?

3 What evidence do you have already, or can you gather, that is
relevant to determining what causes what?

4 Which possibility is rendered most likely by the evidence?
(What explanation fits best with everything clse we know and
believe?)

Examples of reasoning to causal explanations show how these
questions can help us think better about such cascs.

Of course scientists, detectives and many others have to ask
themselves questions very like the ones we have presented here if their
rcasoning about causal explanations is to pass the scrutiny of others.

Further reading

Ennis (1996, chapters 8 and 9). Swartz and Parks (1993) and (1994) on causal
cxplanation.



Decision making:
options, consequences,
values and risks

How often have you said, or heard someone else say, ‘How could I have
been so stupid?” after making a decision which turned out to be a dis-
aster. As with causal explanations, the thinking involved in deciding
what to do - or recommending a course of action, or weighing
someone else’s recommendation - nceds special attention because
it is very common, is often important, and has to be evaluated in a dis-
tinctive way. In carlier chapters we already encountered numcrous
examples of rcasoning which recommended a course of action, for
example the argument that we should not permit prospective parents
to choosc the sex of their child, the argument that young people should
not get married and numerous others.

We are all used to making decisions (or recommending a course of
action), but sometimes we do that less skilfully than we might and the
purpose of this chapter is to cxplain how to do it better and to give you
practice in doing so.

Of course, we make decisions and recommendations about many
matters which are not very important, like what clothes to put on in the
morning before lazing about at home, or what to have for breakfast on
such a day, but in this chapter we are mainly concerned with decisions
and recommendations about more substantial matters, such as personal
ones like which university to go to, which subjects to study, whether to
take a job, whether to become vegetarian and so on, and more ‘policy’
ones like whether cannabis should be legalised, whether boxing should
be banned, whether fox-hunting with hounds should be illegal, whether
parcnts should be punished if their children break the law and so on. In
short we are morc concerned with decisions of a significant kind -
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which merit careful consideration but which we often decide rather
hastily. Sometimes, of course, decisions have to be taken very quickly -
perhaps to deal with an emergency — and then one just has to act. But
often, we do have time to think, and if the decision matters, the ques-
tion is how to make a good decision rather than a poor one. Most of us
have never been taught how to take decisions well — in particular what
questions to ask before deciding — but this is a skill which can be taught,
as we shall show. Whether we are trying to make a decision oursclves or
arc wishing to evaluate someone clse’s decision or recommendation, we
necd to be clear about the kind of reasoning which is appropriate in
such contexts, and that is what this chapter is about.

Question 11.1

Think of a poor decision you made (about a significant matter) and write
down anything you did - or failed to do - in the process of coming to
that decision which caused you to make a poor decision. (For example,
perhaps you did not really think about the decision at allt)

11.1 Common flaws in our thinking about decisions

Most of us have made a poor decision at some time and can put our fin-
ger on some flaw in the process which lead to that decision; either we
simply did not think, or we did not find out some relevant information,
or we listened to our heart and not to our head, and so on. I have often
asked this question in workshops on decision making, and participants
usually come up with a list very like the following:

Did not give the matter cnough thought.

Did the first thing I thought of.

Didn’t think of possible alternatives.

Didn’t consider the consequences of various courses of action.
Needed to get some more information.

Didn't really consider what mattered to me.

Was too hasty.

Was too emotionally involved.

Did what the ‘boss’ said.

Accepted what others recommended without thinking about it.

Maybe your answer to question 11.1 above is included in this list or
maybe you mentioned some other problem. Either way, most people
have no difficulty in recognising these problems where decision
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making is concerned. The question is, “‘What can be done to combat
these weaknesses?’, and the answer is surprisingly simple: if you recog-
nise problems in the process of making decisions then you are half-way
to being able to remedy them. If you think back to our basket ball anal-
ogy in chapter 1, you will realise that you then need a model of good
decision making to emulate. So let us present such a model now.

11.2 A model for good decision making

The model we present here arises out of the list of weaknesses we iden-
tified earlicr. There is nothing very controversial about this model; the
ideas bchind it have been around - in what is sometimes called ‘deci-
sion theory” — for at least fifty years, but most people find that it is a
great help to their own decision making and to responding to other
people’s reasoned recommendations.

11.2.1 Be clear why the decision is necessary

Supposc you are considering whether to become a vegetarian. You might
consider this issue for at least two quite different sets of reasons. On the
onc hand, you might feel this is essentially a moral issue — about the
rights and wrongs of treating animals in a particular way and eating
them. Or you might sec it mainly as a health issue — about the benefits
and hecalth risks associated with eating meat. Of course, you might think
both sets of considerations are relevant, but it is very common for peo-
ple to adopt one perspective or the other. The point is that you nced to
be as clear as possible about the background to the decision, the assump-
tions which lic in the background, the context and so on if you arc to
weigh the case wisely. Although models of good decision-making often
fail to mention this requirement explicitly, it is implicit and getting clear
about why a dccision is necessary helps to focus one’s thinking.
Sometimes being clear about why a decision is necessary means iden-
titying a problem and sometimes it will require you to think carefully
about objectives — what you, or others want to achieve. So, for example, if
you are considering which university to attend, you might realise you
know very little about the institutions you could attend, so that is a prob-
lem. Alternatively someone might advise you to apply for university A
‘because that is the most prestigious place for the subjects in which you
are interested’, but you may feel that this is not necessarily right for you,
so you may need to think carefully about what you want to get from your
university education, what you are looking for — what your objectives are.
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11.2.2 Make sure you consider alternative possible
courses of action

One of the commonest mistakes we fall into when we are faced with
making decisions or considering recommendations is that we fail to
think of some rcasonable alternatives. In fact, most people admit that
they commonly make decisions by first deciding what they want to do
and then rationalising that choice (if you reflect on your own decision
making, you may be surprised how often you do this). The solution is
clear enough. When faced with a decision, you need to pause and ask
yourself what the alternatives are. This sounds easy enough, but it is
quite hard to change old habits, so some practice will be required to
achieve this habit. Not only do most us have the habit of leaping first
and producing the justification afterwards, but most of us find it hard
to be imaginative about what alternatives there are. How important
this is depends on the case.

If the decision concerns something relatively straightforward (like
which route to drive between A and B) it might be necessary to think
of only onc or two alternatives. But if the case is complicated and
important it might be necessary to be very imaginative and inventive
about possible alternatives (for example, whether Truman should have
authorised the use of nuclear weapons on Hiroshima and Nagasaki).
This should remind us of what we have said several times earlier, good
critical thinking often requires creative thinking, imaginative thinking
and ‘thinking outside the box’. Sometimes you need just to think of a
small number of rcasonable alternatives, but sometimes you need to
‘brainstorm’ to think of unusual possibilities — if the case is very impor-
tant and knotty — for example, like the case of Truman and the atom
bomb. Anyway, when reasoning to a decision which matters it is always
important to think what other options there might be.

For an example which illustrates this, look again at an argument we
have already seen (question 9.5):

Young peoplc in Britain should not get married. Current statistics
show that 40% of marriages end in divorce and one can safely
assume that many of those couples who remain together are
unhappily married. Therefore, it is more likely than not that
young people who marry will divorce or be unhappily married.
These are daunting odds for any young couple.

This can secm a powerful argument until you ask ‘What are the
alternatives (to getting married)?” Presumably these are something like
living together on a long-term basis (without marrying), avoiding long-
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term relationships and having a series of short-term relationships, or
avoiding close relationships altogether! But what are likely to be the
consequences of these alternatives? Perhaps we could find statistics
showing how individuals in these other relationship patterns fare;
perhaps long-term relationships where the partners do not marry break
up as often as marriages. Perhaps many of those in a scries of short-
term relationships suffer in ways they would not wish on others. And
perhaps many of those who avoid close relationships suffer
considerable loneliness. Until we know how well these alternatives
work out statistically this argument does not carry much weight.
Perhaps it is just a fact that life is risky whatever you do!

It is not casy to say how many and what alternatives one should
consider when faced with making or evaluating a decision or recom-
mendation; it depends on the case, on how important it is, how much
time is available, whether relevant information is available (or easy or
expensive to obtain), whether you can ‘go back” and change your mind
if things go wrong, and so on. The important point is that cnough
alternatives need to be considered in the circumstances if a decision or
recommendation is to be adequately justified; this might mean only a
small number, or only ‘reasonable’ alternatives, or perhaps
‘imaginative” options too — it depends on the case.

Question 11.2

11.2.1 Imagine you are the teacher who receives the complaint from Hans
about the unfair critical thinking test (section 2.2). Why do you
need to make a decision about what to do? And what alternative
courses of action are open to you?

11.2.2 Suppose you are the Agriculture Minister in the British
Government and an outbreak of ‘foot and mouth’ disease is
reported to you. Why is a decision necessary and what alterna-
tives are open to you?

11.2.3 Imagine yourself in President Truman’s position as he faced the
decision about whether to drop the atom bomb; bearing in mind
whatever you know about that event, list as many options as you
can which you think need to be considered (brainstorming could
help you).

11.2.3 Consider the possible consequences of the various
alternatives

It is very common for people to say of a decision they took, ‘I just didn't
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think about what was likely to happen.” But it is often very important
not to make that mistake and to think about the possible consequences
- both good and bad - of a course of action. For cxample, suppose you
are considering which university to go to; if you do not check out the
syllabus of the various courses which interest you and if you do not
visit the institutions concerned you may well go somewhcere where the
course is not really what you want or where you do not really like the
place or the people. If you had checked out these possible consequences
in advance it could have saved you a lot of disappointment, frustration
and perhaps even failure.

Working out the possible consequences of alternatives may require
some imagination in order to think of consequences which need to be
considered. Some possible consequences will be very obvious and will
immediately spring to mind — for example, before choosing a university,
it is obvious that you must investigate the course syllabus. But it may
require a bit of imagination to think of some possible consequences (for
example, do you need to consider the sporting facilities available at the
university where you are thinking of studying or don’t these really mat-
ter to you?).

Question 11.3

11.3.1 Refer back to your answer to question 11.2.1 and write out the
possible consequences of two of the alternative courses of action
open to you.

11.3.2 Refer back to your answer to question 11.2.2 and set out
the possible consequences of two of the alternative courses of
action open to you (use whatever background knowledge you
have).

11.3.3 Refer back to your answer to question 11.2.3 and, using whatever
you know about the bombing of Hiroshima and Nagasaki, think of
‘possible consequences’ of two important options which President
Truman should have considered in deciding whether to drop the
atom bomb (since this was an issue of enormous importance you
should be as imaginative as you can about possible consequences
and perhaps do some reading on the subject if you know little
about it).

It is also clear that working out the consequences of possible alter-
natives will commonly require some investigation — as in the example
we have been discussing about which university to go to. This certainly
takes time and might cost money (for example, if you have to travel to
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universities to find out about them and their courses). How much
investigation is appropriate depends on the casec — on how important
the decision is, how surc you want to be (some people like risks and
uncertainty) and how difficult it is to find out what you need to know.
In general a decision is reasonable if ‘cnough” of this investigation has
been done in the context, but there is no general rule saying how much
is ‘enough’.

11.2.4 Consider how likely/unlikely and how
valuable/undesirable the possible consequences are

It is very common for people to say things like, “You should (or should
not) do X because otherwise Y might happen.” For example, “You should
be vaccinated against tuberculosis because otherwise you might catch
it.” Here, they are talking about a possible consequence of an action but
they are making no cstimate of how /likely it is, or how serious it would
be but both of these matter a great deal.

Consider, for example, the British National Lottery; for some time this
was advertised with a picturc of someone pointing at the viewer; the
advertisement resembled the First World War Lord Kitchener advertise-
ment where the caption was “Your Country Needs You!’; in the National
Lottery advertisement the caption was ‘It Could Be You!’, meaning that
you could win the National Lottery! Well it is perfectly true that if vou
buy a National Lottery ticket you could win and this would give you mil-
lions of pounds which would be highly desirable to most people. But
what are the chances? How likely is it that you will win? If you buy one
ticket the chance of winning the National Lottery is about 10,000,000 to
1 against! So, yes, you could win but it is very, very unlikely (you are
far more likely to be killed in a car accident!). This example illustrates
the difference between how likely and how valuable a possible conse-
quence of an action is and how important it can be to distinguish
between the two (since they are independent of each other — something
may be very desirable and either likely or unlikely, ctc.)

Of course, we often have to estimate how likcly something is without

being able to give figures like those in the National Lottery case. In such
cases we usc language like ‘very likely’, ‘almost certain’, ‘extremely
unlikely’, ‘as likely as not” and similar phrases. These are vague but
have more content than ‘might happen’ alone.
Note also that when something undesirable might happen it is very
common to speak of ‘risks’; for example, if you have some medical
operation it is common to be told that there is such and such a risk of
undesirable side effects — including possibly decath!
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Question 11.4

11.4.1 What is your view about buying National Lottery tickets for your-
self with your own money (when you are over 18 — the minimum
age for buying them legally). Write a brief case for or against doing
this which takes account of alternatives, possible consequences,
how likely and how valuable these are.

11.4.2 Refer back to your answer in 11.3.3 and, using what you know
about dropping the atom bomb on Hiroshima and Nagasaki, esti-
mate how likely and how valuable/undesirable the various possible
consequences of your two or three options were.

11.2.5 Take proper account of moral or ethical
commitments

Some readers may have found question 11.4.1 (about buying
National Lottery tickets for yourself) a bit problematic because you
are morally opposed to gambling. This may be something you feel very
strongly about or something you believe — but not very passionately. 1f
this is a serious commitment, the only ‘possible consequence’ which
will matter to you is that buying National Lottery tickets would violate
your moral code and this is something you regard as highly undesir-
able, so you will instantly decide against on that ground alone. Other
people, who believe that gambling is immoral but do not fcel very
strongly about it, might work out the consequences of buying tickets,
giving some weight to doing an immoral act, but only some. It would
depend on the strength of their commitment.

In general, you can take account of moral and ethical commitments
in arriving at a decision by including them in the list of consequences
and giving a measure of how undesirable it is for you to violate them.
For example, if you were faced with the awful decision about whether
you or your partner should have an abortion, this would involve moral
considerations for most pcople (about the ‘right to life’ of the foetus or
about a woman'’s ‘right to choose’) and thesc could be included in the
list of consequences with values attached to them which would depend
on how strong your moral commitments were. Similarly, perhaps
President Truman considered the morality of killing many thousands of
innocent civilians if he authorised dropping the atom bomb and the
morality of subjecting many more American soldiers to injury and
death if he did not.
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Question 11.5

What sort of moral considerations do you think would be relevant to decid-
ing the following:

11.5.1 A friend has confided in you, making you promise not to reveal her
secret to anyone else. Other friends very much want you to tell
them her secret. What should you do?.

11.5.2 As in 11.5.1 but what she has told you could affect your other
friends seriously. What should you do?.

11.5.3 You know a school friend is getting deeply into serious drugs.
What should you do?

11.2.6 Weigh up which alternative is best in the light of
the consequences

Once you have considered a reasonable range of options and worked
out their consequences — how likely they are and how valuable/unde-
sirable — then you can make a decision about what ought to be done
which is rcasonably considered.

Here is an example where this technique was applied in my own
casc. Some time ago my daughter complained that our old piano was
worn out and was preventing her from preparing well for her music
exams. There seemed to be a problem, so what was to be done? Herc is
my rcasoning about three options:

Option I: Do nothing. [ watched and listened to her playing; there was
a small chance that she would simply cope with the piano and continue
to enjoy playing; it scemed much more likely that she would become
increasingly frustrated and play less, perhaps losing interest. I didn’t
want to risk this; encouraging her interest in music was very important
to me.

Option 2: Buy a new piano. I took my daughter to play a wide range
of new pianos; she really liked playing some, but these cost far more
than I could afford. I felt sure she would love a good piano and would
keep playing at lcast until she went to university (in two years); that
was very important to me. But we couldn’t afford the ones she liked.
Option 3: Have the old piano ‘restored’. Three companies looked at it
and said it would be very expensive and they could not guarantee success.
A fourth said they could guarantee success; their price was reasonable
and one I could afford; furthermore, they said they could sell it for twice
the cost of restoring it if we didn’t like the result of their restoration
(because it was spccial and unusual). On checking with former
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customers, their credentials were excellent. Furthermore, my daughter
preferred to keep her old piano if it could really be restored. Bingo!

It is clear that arriving at this decision involved considerable investi-
gation; it took quite some time and cost some money (telephoning,
visiting shops and getting estimates), but looking at the options and
working out their likely consequences and the value of these enabled
us to arrive at a well-reasoned decision. Not only was it well reasoned,
it also turned out well, since the restoration was cxcellent and my
daughter progressed musically as a result!

To conclude this section, if we ask the right questions we have a bet-
ter chance of making good decisions than most of us do much of the
time without the aid of such strategies.

11.3 A thinking map for handling decisions/
recommendations skilfully

If we put together the preceding considerations, we can produce a
‘thinking map” which helps us ask the right questions when faced with
making a decision or evaluating somcone else’s case for a recommen-
dation.

1 What makes this decision Necessary? [Objectives?]

[2 What is Recommended and on what Grounds?]

3 What are the Options/Alternatives? (Realistic or unusual?)

4 What are the Possible Consequences of the various options
- and How Likely are they? (On the basis of what evidence
and how reliable is it?)

5 How Important are these consequences - for all those
affected?

6 When | Compare the alternatives in the light of their
consequences, which is best? Is the recommended course best?

[7 How can | carry out this decision? (Contingency plans?)]

ST
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Let us consider how this thinking map works out with an example.
Imagine you are an Inspector of Prisons; a Prison Governor with spe-
cial responsibility for drugs policy in prisons reports to you as follows:

Random drug testing of prisoners was introduced in 1995 in
order to solve the many problems associated with prisoners tak-
ing drugs. Since cannabis can be detected in the body up to a
month after having been smoked, prisoners are tempted to
switch to heroin, which stays in the system for only 48 hours. As
a result, since drug-testing was introduced, cannabis use has
declined by a fifth, whereas heroin use has doubled. Heroin is not
only a much more damaging drug than cannabis, but it is also
extremely addictive. There is evidence that heroin addiction
encourages prisoners to intimidate others in order to pay for the
drug. (Questions appendix, passage 29)

Question 11.6

Before reading on consider what you think should be done.

Following the thinking map your thinking might go something like
this:

There are many problems associated with prisoners taking drugs;
the policy we introduced to deal with this has had some unin-
tended and undesirable consequences, so we need to think again.
If we abandon random drug testing the old problems will very
probably return and we don’t want that. If we continue with the
present policy we shall probably retain a lower use of cannabis
but we shall make some prisoners into heroin addicts and risk
increased intimidation. So, what other alternatives are there? We
could attempt to make it much harder to smuggle drugs into pris-
ons, with more severe penalties; we could do more drug testing
of prisoners and make the penalties fiercer; we could relax our
attempts to control drug taking in prisons and try to contain the
consequences. Perhaps there are other possibilities too. We prob-
ably nced some experiments in different prisons to see what the
likely effects of these are, but drug taking is a problem for us and
we can’t just ignore it.

This thinking does not get very far, but it is on the right track so far
as it goes. Next we need some evidence about likely consequences, etc.
and this will require extensive investigation.
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Question 11.7

Refer to your answer to question 11.1 and use the thinking map to see
how it would have changed your decision-making process and how (if at
all) it would have changed your decision.

Question 11.8

Brietly (about 100 words) review some options and possible consequences
in the case of the arguments contained in two of the following:

11.8.1 Questions appendix, passage 8.

11.8.2 Questions appendix, passage 19.
11.8.3 Questions appendix, passage 25.
11.8.4 Questions appendix, passage 35.

These examples do not allow us to get very far in deciding what to do
because we mostly need rather more information. If we look back to
my ‘piano example’” (section 11.2.6) it is clear that finding the relevant
information can be time consuming and costly. Thus, for example, this
would clearly be the case with the example above about drug taking
among prisoners. In general, the cost of finding the relevant informa-
tion, in both time and money, may be a factor you need to take into
account when trying to decide what to do, and sometimes it will be too
high to be worthwhile. This is a judgement you will sometimes nced to
make and it will depend on how important the decision is, how serious
it would be to “get it wrong’, how costly the extra information would
be and whether there is cnough time available. Leaving those problems
on onc side, let us now explain the connection between our model and
making the ‘right” decisions.

11.4 Decision procedures and making the ‘right’
decision

We pointed out earlier {chapters 6 and 7) that making judgements
about which sources of information arc reliable can be done more or
less skilfully. But we also pointed out that making these judgements
skilfully does not guarantee that we arrive at the truth (that decid-
ing such issues rationally docs not necessarily produce the truth).
Asking the right questions helps us to avoid falling into some familiar
crrors and is more likely to produce the truth, but we can still make
mistakes. The justification for making credibility judgements in the
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way we explained earlicr is that in general this procedure will produce
morec reliable beliefs than not doing so; but this does not mean that in
a particular case we won’t make a mistake.

The same is true with decision making. Most pcople have had the
experience of making some decision carelessly, quickly and without
much thought — and have been lucky because the decision has turned
out well. Equally, it somctimes happens that people have the opposite
experience — in which they consider very carcfully what to do, follow-
ing all the procedures we just explained — and their decision turns out
badly. For example, sometimes people who have taken great care over
deciding whether to buy a particular car, have nothing but trouble with
it and find that it is just a ‘lemon’. Again, the point is that following
good decision-making procedures will help us avoid familiar mistakes
and generally produces better decisions than doing otherwise (acting
on intuition or whatever), but it will not guarantee a ‘good’ decision
(since the best laid plans can go wrong). For a dramatic real life exam-
ple which illustrates the point consider the case of M Raffray and
Madame Calment.

Jeanne Calment, the world’s oldest person died on August 4th
1997 aged over 122. In 1965, as a 90 year old widow, Madame
Calment agreed to bequeath her flat to M Raffray, her family
lawycr in exchange for a monthly pension of 2,500 francs, that
was cquivalent to about £250. He died in 1995 having paid out
£120,000, more than 3 times the flat’s value. On the face of it, M
Raffray made a very reasonable deal in 1965, since no one could
have foreseen that Mme Calment would live so long, but in the
cvent it turned out to be a disastrously expensive deal. (Daily
Telegraph, 5 August 1997)

Clearly then, there are two ways of assessing the quality of a decision.
One is simply in terms of its out-turn. The other is in terms of the
quality of the procedures used in making it. Everyone hopes their
decisions will turn out well, but most people also recognise that things
can go wrong cven with the most rational procedures. The justification
for using the procedurcs we have recommended is not that they will
always guarantec a ‘good’ out-turn, but that they help to save us from
error and generally tend to produce better decisions in the sense of
better out-turns than any other procedure.

Question 11.9

There are two parts to this question.
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11.91

11.9.2

Suppose someone offers you the following bet — they will toss a
coin and if it comes down heads they will pay you £1,000 but if it
comes down tails you will have to pay them £100 (and this will be
done only once). Should you take the bet — assuming it is a stan-
dard coin, that you can afford to lose £100, would like to win
£1,000, and are not opposed in principle to gambling?

With the same scenario as 11.9.1, what should you do if they
agree to do it five times?

Question 11.10

Bearin
Admir

g in mind how decision making can go wrong, try to put yourself in
al Kimmel's shoes (without the benefit of hindsight) and say what

questions he should have asked at various key points:

In the summer of 1941 Admiral Kimmel, Commander in Chief of the
American Pacific Fleet received many warnings from Washington
about the possibility of war with Japan. [His men were not fully
ready so he instituted a training programme, but he did not suspend
peace-time shore leave. As a result,] at weekends there were sixty
American warships anchored in Pearl Harbour and the airports on
Hawaii contained lines of planes wing-tip to wing-tip . . .

On 24 November he was warned by naval headquarters that a
‘surprise aggressive movement in any direction including attack on
Philippines or Guam is a possibility’. Despite a meeting with his staff
he decided not to change his orders. One of [his] staff pointed out
that Pearl Harbour had not been mentioned in the message from
Washington and was therefore not at risk. Although this was clearly
not implied by the message, which referred to an "attack in any direc-
tion’, the meeting came to the conclusion that there was no further
need for action . . . If [Kimmel] thought the message was ambigu-
ous, he should have asked Washington to clarify it. Moreover, he
assumed, wrongly, that the army, which manned the anti-aircraft
guns, was on full alert. He had only to pick up the telephone to
check his assumption, but he failed to do so . . .

Further warnings of war were received on 27 November and 3
December. The latter reported that American cryptographers had
decoded a message from Japan ordering their embassies throughout
the world to destroy ‘most of their secret codes’ . . . Kimmel and his
staff seized on the word 'most’: surely if Japan were going to war
with America they would have instructed their embassies to destroy
all secret codes.
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On 6 December, the day before the battle of Pearl Harbour, there
was more evidence of an impending attack. Kimmel was given
orders to burn all confidential documents on outlying Pacific islands.
Moreover, his chief intelligence officer reported that the location of
Japan’s aircraft carriers was unknown, since for several days it had
been impossible to intercept their radio signals. This information con-
vinced him that they were about to attack: the question was where
... his staff officers reassured him, arguing that the Japanese had
not sufficient strength left over from their operations in the Asiatic
area to attack Pearl Harbour.

Five hours before the Japanese attack, two American mine sweep-
ers saw a submarine which they assumed to be Japanese just outside
Pearl Harbour. Because there was no full alert, this was not reported,
but one hour before the attack, a Japanese submarine was sunk near
the harbour entrance. The officer of the watch reported it to all the rel-
evant naval officers he could contact and the message reached
Admiral Kimmel. Instead of taking immediate action, he decided to
wait for confirmation that the submarine really had been Japanese.
The destruction of the American fleet followed. As for Admiral Kimmel,
he was court-martialled and demoted. (Sutherland, 1992, pp. 131-3)

11.5 To summarise

The thinking involved in making decisions or in recommending a
course of action deserves special attention. We often do this poorly
because we jump to a decision and then rationalise it. If we are to make
decisions well, we need to avoid the common weaknesses in thinking
of this kind, so we nced to be clear what the problem is, we need to
consider a reasonable range of options and their possible consequences
and so on before coming to a decision or recommendation.

In getting clear what the problem is this may necessitate formulating
objectives, though not necessarily. In thinking of possible consequences
we need 1o be as imaginative as possible, but we must then judge carc-
tully how likely they are, and how valuable, to come to a rational decision.
In doing this we may also need to undertake some investigations and
take account of moral considerations. We may then be in a position to
come to a well reasoned, overall decision.

These are simple ideas but they have proved their value over many
years and are widcely used. Charles Darwin says, in his Autobiography
that he used the method of spelling out pros and cons in deciding
whether to marry! I'm not surc how well the method applies in such a
case but it is very useful in many decision-making situations.
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Question 11.11

To conclude this chapter you should use the ideas you have studied here to
help you answer two of the following:

11.11.1 Questions appendix, passage 46.
11.11.2 Questions appendix, passage 47.
11.11.3 Questions appendix, passage 48.
11.11.4 Questions appendix, passage 49.
11.11.5 Questions appendix, passage 50.

Further reading

Swartz and Parks (1993) and (1994); sections on decision-making.
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Questions appendix

This appendix contains a large number of passages on which to practise
your critical thinking skills. They are taken from various sourccs. The
first 32 are stimulus passages in the multiple choice questions in Paper
1 of the new Critical Thinking examination at Advanced Subsidiary (AS)
GCE level produced by the Oxford, Cambridge and RSA Examinations
Board (OCR) in 1999 and 2000. The next eight arc stimulus passages
from the University of East Anglia Test of Logical Reasoning designed by
Alec Fisher and Anne Thomson. American readers will immediately sec
that these passages are very like the stimulus passages to be found in
the Scholastic Aptitude Test, the Law Schools Admission Tests, the Graduate
Record Examination and similar North American Tests.

Following these first 40 passages are some further, mostly longer pas-
sages. Some of these come from Paper 2 of the new Critical Thinking
Examination mentioned above (these are presented with their original
question and their source is cited as Critical Thinking AS (date and paper
number)). Other passages come from newspapers, magazines and so
on. Again, many of these resemble stimulus passages to be found in
some North American tests.

Notice that many of the questions which are to be found in the text
could be tried at different stages of your progress through this course.
For example, you might like to write an answer to onc or more of the
questions in 7.11 before studying chapters 6 and 7 on making credibil-
ity judgements, and then, when you have studied chapters 6 and 7 and
without looking back at what you first wrote, you could writc a second
answer. You (or a tcacher) could then compare the two answers to sec
if you wrotc a really good answer first time or whether you improved
as a result of studying this chapter (or wrote a worse answer!).

Notice also that answers to most of the questions in the text are to be
found cither in the text itself or in the Answers section which follows
(p. 201).
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All the passages used here are reproduced with the kind permission
of the copyright holders.

Passages

The first sixteen passages are stimulus passages from the multiple
choice section of Paper 1 of the Critical Thinking AS examination, 1999.

1

o

Being a driving instructor is a challenging and rewarding occu-
pation. One has great {freedom in working for oneself, and it is
unnecessary to have passed any ‘A’ levels. Therefore, a suitable
job for anyone without ‘A’ levels is that of driving instructor.

There is a growing number of organisations which have been
set up to deal with bullying. The only possible reason for this
is that bullying is on the increase.

If the world’s climate was getting warmer, we would find that
some of the ice at both the North and the South Pole was
melting at an unusually high rate. If the ice was melting, we
would sce its effect in the raising of the level of the sea. There
is evidence that this level is increasing, so the world’s climate
must be getting warmer.

The traditional British approach to food safety has been one
where local health officials only intervene at the level of food
retailing, for instance inspecting premises where food is pre-
pared or sold. However, a much broader approach to the
question is needed. Many of the dangers to our health result-
ing from the food we eat arise from the way it is produced in
the first place, that is the modern intensive farming practices
involved, rather than small-scale organic farming. A national
food safety agency that fails to address the question of tood
production will therefore be unlikely to protect us etfectively
from damaging our health through the food we eat.

The decline in the number of small birds has numerous
causes but the most significant is the growth in the popula-
tion of their predators — mainly magpies. But ultimately it is
human activity which has caused this decline. Magpies or
the other hand have dramatically increased in numbers. This
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increase is due to a ready diet of carcasses of wild animals
killed by traffic. Traffic is a man-made phenomenon.

Opera companies have applied for grants from the National
Lottery to improve their theatres. It seems unfair that lottery
money should be used to subsidise activities which are of no
interest to the typical buyer of a lottery ticket. The money
should be used to benefit such things as sporting activities,
which are enjoyed by a wide section of the population.

If people who claim to have been abducted by aliens really
have been abducted, then we would need to take reports of
UFO sightings very seriously. However, such claims are very
suspect. There are many possible explanations for such appar-
ent abductions, ranging from obvious untruthfulness on the
part of those claiming abduction to hallucinations and tem-
porary paralysis. Given that we can explain these apparent
abductions in ways that do not involve aliens, we do not need
to take reports of UFO sightings seriously.

Making a sport of killing animals is abhorrent to most people
in this country. This alone does not establish a strong enough
case for an outright ban. There needs to be a compelling
reason — over and above public distaste — for legislation to be
justified.

Every year the town of Bridgewater holds its traditional car-
nival consisting of ‘floats” which members of the local
‘Carnival Clubs” have spent several months constructing.
They say they do this to raise money for charity. However the
amount of money spent on constructing the floats exceeds
the amount raised by the carnival.

Employment agencies say that employers arc increasingly
looking for temporary rather than permanent staff.
Furthermore, the Department of Employment says that the
traditional demand for temporary summer staff has almost
disappeared, indicating that employers are using temporary
staff all the year round as part of the work force. Thus it is
clear that a fundamental change is taking place as employers,
content with a higher ratio of temporary to permanent staff,
alter the structure of their work force.
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A group of European scicntists has looked at a number of
studies of the link betwcen passive smoking and lung cancer.
The scientists have said that these studies do not demonstrate
that there is a significant risk of lung cancer for non-smokers
who arc exposed to environmental tobacco smoke at work or
in the home, either from a smoking parent or spouse. But this
analysis was commissioned by the tobacco industry. So find-
ings of the analysis arc likely to be incorrect.

The switchboards of some large companies and public organ-
isations have systems by which incoming telephone calls are
answered automatically and the callers put in a queue. When
telephone callers are caught in one of thesc queues they are
given no idca how long they will have to wait. Callers should
be updated on the current length of the queuec. This is quite
within the capabilities of the technology which runs the
queuing system. At least then there would be some informa-
tion on how much the call will cost, giving the caller a
rational choice of whether to ring off.

Since the majority of people are right handed, tennis players
are more accustomed to playing against right handers than
left handers. This gives left-handed players an advantage as
their opponents often do not know what to cxpect. This is
borne out by the fact that, among the world’s top tennis play-
ers, there is a greater proportion of left handers than there is
in the population as a whole. Players could increase their
chances of success by learning to play with their left hands.

Recent evidence shows that modern cars vary in their ability
to withstand impact. This might suggest that owners of those
cars which did badly in impact tests should be anxious about
their salety. However, anybody travelling in the type of cars
tested can be recassured that they are adequatcely protected.
The degrece of force that was applied to the cars was far in
excess of that experienced in a road accident. Whilst some
cars did better than others, in absolute terms they were all
able to reach a satisfactory standard of withstanding impact
in the event of an accident.

Homelcss people are frequently blamed for being homeless.
They are regarded as being responsible for their own plight as
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a result of managing their finances badly, refusing employ-
ment opportunities and being generally lazy and
disorganised. Young homeless people are told they should not
have left home so soon. These accusations may be true in a
small minority of cases, but all too often they deflect atten-
tion from the shortage of available housing at affordable
prices and the inadequacy of public policies designed to pro-
vide more, and suitable, homes. Many people are homeless
through no fault of their own but are caught in circumstances
that prevent them from obtaining a home of their own. There
are just not cnough affordable homes to go round.

Perhaps the most common response to the call for the elimi-
nation of animals from toxicity testing is the benefits
argument. It runs thus: human beings and animals have ben-
cfited from toxicity tests on animals; therefore thesc tests are
justified. But those who support this argument would have to
cstablish that the bencfits to animals outweighed the distress
and indignity caused to them in the process, and if it did do
we might be on our way to receiving an interesting defence of
toxicity testing. Unfortunatcly for those who countenance
these tests, however, the benefit to animals cannot be estab-
lished and, therefore, the benefits argument fails.

The following sixteen passages are stimulus passages from the multiple
choice section of Paper 1 of the Critical Thinking AS examination, 2000.
Passage 17 is the stimulus passage to question 1, passage 18 is for ques-
tion 2 and so on.

17

18

The outstanding success of Ted’s company, which was
launched against the advice, and without the support, of
bankers, business consultants and financiers, just goes to
show that one person’s vision can prove all the experts in the
world wrong. Anyone thinking of setting up a business,
therefore, should trust their own judgement, and not be
influcnced by the advice of others.

Recent research suggests that our understanding of how
clouds interact with sunlight might be wrong: new mcasure-
ments suggest that clouds absorb four times as much energy
as previously thought. Since existing models of how the cli-
mate functions are based on the original measurements, if
the new measurements are shown to be accurate, models of



Questions appendix 175

how the climate works will need to be completely overhauled.
Climate models are used in our attempts to measure global
warming so, if these climate models are shown to be inaccu-
rate, we will have to revise completely our understanding of
global warming.

19 One in 1,000 people in Britain is cstimated to be a carrier of
the potentially fatal liver disease hepatitis B, although this
estimate is likcly to be far too low. There should be a mass
vaccination programme to eradicate this disease. Seventy five
countries carry out such a programine, and including hepati-
tis B in Britain’s existing vaccination programme would be a
simple matter. The main problem has been given as that of
cost. Each shot of the vaccine costs at present £5 and the total
cost of a mass campaign at this price would be more than £20
niillion. However, this cost would be substantially reduced if
a mass campaign was introduced because the manufacturers
would supply the vaccine at a much lower price for bulk pur-
chase.

20 According to a recent survey, many people believe that about
a quarter of the population will become victims ol violent
crime in the next year, whereas crime statistics show that it is
only about 1 per cent. Furthermore, those with the greatest
fear of crime, namely the elderly, are the least likely to be
affected (since most victims arc young men). The increasing
number of television programmes which show re-cnactments
of crimes add to people’s fears about violent crime by making
it scem more common than it is. It is time that we stopped
making such programmes.

21 The history of the world is full of many cxamples of the
extinction of species, and we should not regard such extine-
tion as a serious environmental problem. 245 million years
ago, 90 per cent of all species vanished; 65 million years ago,
50 per cent of all living things died out, including the
dinosaurs. Much more recently, the influence of humans has
led to many species becoming extinct: in Hawaii, for example,
this influence led to huge losses of species of plants, insects,
and animals. But in each example of extinction we have seen
the lost species replaced by new ones (for instance, mammals
replaced dinosaurs).
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23

24

25

Charging skicrs around £12 extra for carrying their skis or
snowboards on charter flights is unjustifiable in economic
terms, though many tour operators now do it. Their sole
ground is that carrying skis and boards raises costs because
they incur extra handling charges and add to the weight of
the planc and, therefore, to fuel consumption; and they
believe that it is right to charge only those passengers who
choosc to bring their ski-gear. But when a tour operator runs
a charter flight it hires the planc at a fixed price, estimated in
advance, which includes all fuel and handling charges. The
cost of the plane would be just the same cven if nonc of the
passengers brought skis or snowboards.

Every motorist pays the same amount for road tax, regardless
of how much they use the roads: someone who covers only
1,000 miles a ycar pays the same as somecone who covers
20,000. This is surely unfair. The justification for having a
road tax system is that it brings in revenuc for the
Government, revenue which should be used to improve the
road system and to help reduce levels of pollution. But even
more revenuce could be brought in by scrapping the system
and replacing it with an increase in the amount of tax on fuel.
This must be not only a better way of raising revenue but also
a much fairer system. It is a change which thercfore should
be made.

Ovecr the past ten years, there has been a four-fold increase in
the number of people killed in road accidents who are found
to have illegal drugs in their bodies. The rate of increase is
much greater than the corresponding figure for those people
killed in accidents who were found with alcohol in their
blood. This shows that the campaign against drink-driving
has succeeded. Conscequently, the Government ought now to
concentrate on targeting thosc people who drive whilst under
the influence of illegal drugs.

The Government is proposing to allow 14-year-olds to spend
half of their school year at work, if they want to. This is
because many in this age group are scen as being uninter-
ested in what the schools are teaching. But what about thosc
children who have been getting on with their school work
and attending rcgularly? These children will have to watch
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their less conscientious classmates being allowed to get
frequent breaks from the discipline and demands of school
work. The effect will be to create a lot of unrest in the chil-
dren left behind, an unrest which will turn into a lack of
interest in school work. The Government proposal will have
the opposite effect to that intended: it will turn more children
off what schools have to offer.

There is evidence that birds of prey such as kestrels, buzzards
and black kites prefer to hunt for their prey near roads than
in the open countryside. Furthermore, they prefer to hunt
near busy rather than quiet roads. The evidence can be
explained in a number of ways. For one thing, a busy road
like a motorway provides a steady stream of fast-moving traf-
fic which the birds can adjust to more easily than the sight
and sound of an occasional vehicle on quiet roads. For
another, motorways have verges which provide open areas for
hunting, and shrubs of useful perching height. The evidence
shows that plans to expand our road-building programme are
good news for wildlife.

There has been a decline in the rate of many illnesses of old
age. For example, arthritis, dementia, and strokes are all
declining year by year. The causes of this decline include such
medical advances as beta-blockers to control high blood
pressurc and the fitting of hip replacements. There is, how-
ever, another factor. The present generation of sixty and
seventy-year-olds had much better nutrition as children than
did their parents. Good nutrition in childhood is important in
laying the foundations of good health in adulthood. Since
improvements in nutrition have continued over the past sixty
years, we can expect that many of the illnesses of old age will
continue to decline.

The Government has announced that it wants to reduce the
level of ill-health due to stress. A recent study of 8,000 white-
collar workers in America found that men who had
considerable control over the way they carried out their jobs
had a low rate of heart disease, a stress-related illness. Thus
the most stressful jobs are those in which employees have lit-
tle control over the pace of their work and how it is organised.
If the Government is serious about wanting to reduce the level
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of stress-related illness, then it needs to encourage employers
to give their workers high levels of control over their work.

Random drug-testing of prisoners was introduced in 1995 in
order to solve the many problems associated with prisoners
taking drugs. Since cannabis can be detected in the body up
to a month after having been smoked, prisoners are tempted
to switch to heroin, which stays in the system for only 48
hours. As a result, since drug-testing was introduced,
cannabis use has declined by a fifth, whercas heroin use has
doubled. Heroin is not only a much more damaging drug than
cannabis, but it is also extremely addictive. There is evidence
that heroin addiction encourages prisoners to intimidate oth-
ers in order to pay for the drug.

Since the imposition of much higher charges for dental treat-
ment, there has been a significant reduction in the number of
pcople who visit the dentist on a regular basis. In a recent sur-
vey, almost half of those who had not visited their dentist for
at least eighteen months said that the level of the charges had
becn the reason for their staying away. Clearly, if we are to
improve the dental health of the population, we must reduce
the level of charges.

One group of theorics about the origin of human language
suggests that the first words were imitative of sounds in the
natural world. The apparent survival of such words in mod-
ern languages is offered as evidence for this explanation. For
instance, a Welsh term for owl, gwydiliw; pronounced ‘goody-
hoo’, scems to mimic the sound an owl makes. But if some
words really did resemble natural sounds, you would expect
them to be the samc or similar in cvery language.
Interestingly cnough, they are not. Dogs go oua-oua in France,
bu-bu in Italy, mung-mung in Korea. A purring cat goes ron-ron
in France, schnurr in Germany — and so on. These so-called
imitative words arc no more alike than any other synony-
mous words from different languages.

Young drivers (those between the ages of scventeen and
twenty one) have to pay higher insurance premiums than
older drivers because they are scen as a much higher risk.
There is certainly evidence that they have an accident rate
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which is greater than that for other age groups. Drivers aged
between seventeen and twenty one represent 10 per cent of
licence holders and, even though they do less than average
mileage, they are involved in 20 per cent of all accidents. It has
been proposed that, if they agree to have extra tuition after
they have passed their driving test, their insurance premiums
could be lowered. Therefore, in both their interests and every-
one else’s, they should be required to have such extra lessons.

The next eight passages are stimulus passages (numbers 4, 5, 11, 15,
16, 25, 27 and 28) taken from Testing Reasoning Ability, Centre for
Research in Critical Thinking, University of East Anglia, 1993.
Question 33 is number 4 and so on.

33

34

35

The number of crimes committed by people under the age of
seventcen has almost doubled in the last seven years. The
Criminal Justice Act which becomes law this year should
have the effect of reversing this trend. Children who commit
crimes know that the penalties are minimal. But the new Act
will make it possible for parents to be made liable for fincs
and compensation, and for them to be compelled to appear in
court alongside offspring who are under seventeen years of
age. The level of fines will be related to parental income, and
wealthy parents may have to pay up to £5,000 for their chil-
dren’s crimes,

The idea that we should cease to aim for ecconomic growth is
crazy. When should growth have stopped? Presumably the
Stonc Age — surely the most ‘environmentally friendly’ period
ever. Think of all the wildlife and the rain forests. Or perhaps
the Victorian Age? But in those days, before the availability of
affordable transport, you could travel to beauty spots only if
you were rich. Now all those who wish to sce these places can
do so. How can this be bad? One can still find such beautiful
places — all the more so as economic growth takes us away
from the 1950s and pesticides. It would have been a tragedy
if our worries about pollution had made us stop cconomic
growth in that decade.

Despite the appalling mortality rate from polio in the past,
some parcnts choose not to have their children vaccinated
against it, because they think there is now only a low risk that
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their children will become infected with the disease.
Moreover, some believe that there is a more than negligible
risk that the vaccine will have harmful side effects. In their
eyes, a decision to avoid vaccination may appear entirely
rational. But what they do not realise is that if a substantial
percentage of a population is not vaccinated against polio,
there will be regular outbreaks of the disease every few years
as the number of non-immune people increases.

The police force should ban their officers from driving at high
speed in pursuit of young joyriders who steal cars. Many
deaths, both of joyriders and of innocent bystanders, have
occurred as a result of such chases. The police say that they
have policies which are aimed at preventing danger to the
public during car chases, by requiring police drivers to aban-
don the chase when speeds become too high for safety. But
the excitement of the chase inevitably makes the police driv-
ers forget the policy, and disregard public safety. No stolen car
is worth a human life,

If you don’t vote, it won’t make any difference to the election
result. But if everyone like you doesn’t vote, it will make a dif-
ference to the clection result. So you should vote.

For many A-levels, students do most of their work in class,
and they have to accept and learn what their teachers say if
they are to obtain the high grades required for university
entry. Thus it is often the most docile and teacher-dependent
students who succeed. 1t is hardly surprising that such stu-
dents have difficulty in motivating themselves and organising
their time when they go to university, where they are sud-
denly expected to do most of their learning by themselves.
Nor is it surprising that they expect the whole of the required
syllabus to be delivered to them through the medium of lec-
tures and tutorials. Until A-levels are reformed, good tcaching
in universitics is not enough. It is necessary to inculcate the
skill of learning for onesclf.

When prisoners under sentence of death are given the choice
between life in prison and cexecution, 99 per cent of them
choosc life imprisonment. This shows that they fear death
more than they fear life imprisonment. Since one is most
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deterred by what one most fears, it is evident that the threat
of the death penalty is more likely to deter most potential
murderers than is the threat of life imprisonment.

40 There should be an international criminal court of justice
which would take the process of prosecution for war crimes
out of the hands of victors. At present, punishment for
war crimes is bound to appear unfair, becausc the winning
side will be seen as imposing its own values, and ignoring
the point of view of the losing side. An even more serious
reason is that the present system of punishment is
bound to be unfair, in that some guilty people will escape
punishment. People are likely to be brought betfore a court for
war crimes only if the state they served has been defeated in
war.

The following passages come from various sources, which are acknow-
ledged in each case. Sometimes these passages come from the OCR
Advanced Level Critical Thinking examinations of 1999 and 2000 and
in these cases they are presented here with their original question.
Other passages have associated questions in the body of the foregoing
text.

41 The forensic experts who were sent to Kosovo after NATO’s bomb-
ing campaign have been coming to some surprising conclusions. They
were sent to uncarth the evidence of genocide by the Serbs which had
precipitated NATO's action. During the war the US Defence Secretary
said that up to 100,000 Albanians had been killed by the Yugoslav mili-
tary. The British Minister of State at the Foreign Office said 10,000 had
been killed. President Clinton said tens of thousands had been killed on
President Miloscvic’s orders. The UN told experts from fiftecn countries
to expect 44,000 deaths. However, Emilio Perez Pujol, head of a Spanish
team which went home in disgust last month after finding just 187 bod-
ies, said there may be far fewer dead than previous estimates; scveral
sitcs publicised by NATO as possible mass graves turned out to be
empty. Stratfor, an analytical group examining data from Kosovo, sug-
gests that the final toll might be as low as a few hundred. (Adapted
from The Times leader, 2 November 1999)

42 In the following passage you are given somce information about
a situation in which there is a dispute as to what happened.
Using this information, writc out a reasoned case for judging who
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was to blame for the accident. In your answer you should make
clear what assumptions you arc making about what the partici-
pants could have seen, what motives they might have for saying
what they do, what expertise they have and any other relevant
factors.

One of the employees at Dovetail Joinery has had an accident with a
circular saw. Whilst pushing a large piece of wood through the saw, his
hand was seriously injured by the blade. A dispute has now arisen over
who was to blame for the accident.

The injured employee, Ashworth (A), claims that he followed all the
company’s safety procedures but that the owner of the company, Bell
(B), had not ensured that the machine was as safe as possible. (B} is
adamant that the machine was in a perfectly safe condition. If it had
not been, he argues, he would have been told by the foreman (F).

(F) also insists that the machine was always maintained satisfacto-
rily and, to emphasise his point, he has given the written maintenance
record to the tribunal. In addition, (F) claims that, just before the acci-
dent, he saw (A) ‘laughing and joking and messing about with his
workmates’.

One of these workmates, Chandra (C), agrees with (A) that, despite
its regular maintcnance, the saw was not as safe as it should have been
becausc its safety guard was poorly designed and did not function well.
Furthermore, they had told (F) about it.

A health and safety inspection (1), who has inspected the machine,
reports that the safety guard is poorly designed to protect operators in
a number of circumstances which are familiar to operators of circular
saws. (This question comes from the AS Level Critical Thinking examination,
Paper 2, 27 May 1999. Answer time: about 30 minufes.)

43 As the warden of Larkfield Park, you have been called to investigate
an incident involving a fight between two dogs. The fight took place
in the park fifteen minutes ago. Using the information given in the
following passage, write out a rcasoned case for judging which dog
(and therefore which owner), if either, was to blame. In your answer
you should make clear what assumptions you are making about what
the participants could have seen, what motives they might have for
saying what they do, what expertise they have and any other relevant
factors:

The owner of the first dog (A) claims that the second dog attacked hers
‘viciously and without warning’. The owner of the second dog (B)
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denies this, pointing to the injuries on her dog as cvidence that it was
(A)’s dog which attacked viciously. (You can sce that (B)’s dog is indecd
more injured than (A)’s.)

The owner of a third dog (C) says that, about half an hour ago, her
dog had been involved in a fight with (B)'s dog, a fight that was
started, without any provocation, by (B)’s dog. In addition, she insists
on making the point that (A)’s dog ‘always gets on well with hers’.

A jogger (J) tells you that, from a distance, he had seen both inci-
dents in which (B)’s dog is alleged to have been involved. In both cases,
he says, (B)’s dog did seem to be the one that was chasing the other
dog and making the most noisc.

Another dog owner (D), who has just come into the park, says that
he has often walked with (A) and her dog; he finds it impossible to
belicve that (A)'s dog could be vicious. (This question comes from the AS
Level Critical Thinking examination, Paper 2, 27 May 1999. Answer time: abou!
30 minules.)

44 In the following passage you are given some information about a
situation in which there is a dispute as to what happened. Using
this information, write a reasoned casc in which you come to a
judgement as to what did happen. In your answer you should make
clear what assumptions you arc making about what the partici-
pants could have seen, what motives they might have for saying
what they do, what cxpertise they have and any other relcvant
factors.

The appointment of a new ambassador from a South American coun-
try provoked considerable controversy because the ambassador had
been accused by many human rights groups of having been personally
involved in the torture of political opponents some ycars beforc. A
demonstration against his appointment had been organised by the
Anti-Fascist Alliance (AFA). However, this had provoked the group
Rebirth-1933 (known otherwise as R33) to organise a counter-demon-
stration, welcoming the ambassador as ‘a fighter against moral
decline’.

The police had decided to et both demonstrations go ahead, but pro-
vided a very heavy presence in order to keep the two sides apart.
Unfortunately, the number of demonstrators on both sides was greater
than had been expected, and it became difficult to prevent violence
breaking out. One of those hurt was the leader of the AFA, Fran Lee
(F), who suffcred serious head injuries, and had to be taken to the
nearest hospital, wherc she remains in a coma.
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The situation surrounding (F)’s injuries remains unclear. At the time
that she was injured, she was being restrained by a policeman (P) who
claims she was hit by a ‘rock” which also struck his helmet and which
was thrown from a group of R33 demonstrators. Furthermore, (P)
insists that he was one of a group of police who were trying to ensure
that she did not get attacked by some R33 members who had got very
close to her. On the other hand, a well-known lawyer and
human-rights activist (A), who was with her at the time, claims that
(F) was injured by the police, especially (P), using their batons with
unrcasonable force against her and other AFA members. A TV news
crew (N), whose camera was damaged in the melee, said that they had
filmed several police using their batons heavily on (F) and other AFA
members just before she was grabbed by (P). Though R33 leaders deny
that she was hit by something thrown by one of their supporters, an
R33 member (M), who refused to be identificd, boasted in an interview
to the BBC of having “split Lee’s head with a brick’. Another witness, a
Dutch tourist (D), who had taken shelter from the violence in a
doorway, says she certainly saw police using their batons strongly to try
to separate people, but she did not see any missiles being thrown. A
hospital spokesperson (H) said, ‘Frances Lce sustained a fractured skull
which appears to have been causcd by at least one very scvere blow to
the head.” (This question comes from the AS Level Critical Thinking examina-
tion, Paper 2, 24 May 2000. Answer time: abou! 30 niinutes.)

45 The following is a difficult piecc of reasoning about credibility con-
siderations — and miracles:

... there i no species of reasoning more common, more useful, and
cven necessary to human life, than that which is derived from the testi-
mony of men, and the reports of eye-witnesses and spectators . . . [But]

Suppose . . . that the fact, which the testimony endeavours to estab-
lish, partakes of the extraordinary and the marvellous; in that case, the
evidence, resulting from the testimony, admits of a diminution, greater
or less, in proportion as the fact is more or less unusual . . .

[Now] supposc that the fact which [witnesses] affirm, instead of
being only marvellous, is really miraculous . . .

Nothing is esteemed a miracle, if it ever happens in the common
course of nature. It is no miracle that a man, scemingly in good health,
should die on a sudden: because such a kind of death, though more
unusual than any other, yet has been frequently observed to happen.
But it is a miracle, that a dead man should come to life; because that
has never been observed in any age or country . ..
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The plain consequence is . . . ‘“That no testimony is sufficient to estab-
lish a miracle, unless the testimony be of such a kind, that its falsehood
would be more miraculous, than the fact, which it endeavours to estab-
lish” . .. When anyone tells me, that he saw a dead man restored to life,
I immediately consider with myself, whether it be more probable, that
this person should cither deceive or be deccived, or that the fact, which
he relates, should really have happened. I weigh the one miracle
against the other; and according to the supcriority, which I discover, 1
pronounce my decision, and always reject the greater miracle. If the
falsehood of his testimony would be the more miraculous, than the
event which he relates; then, and not till then, can he pretend to com-
mand my belief or opinion. (David Hume, Enquiries Concerning Human
Understanding, Section X, Part 1, para. 91)

46 Write a critical evaluation of the argument which is presented
below, introducing any further arguments you judge to be relevant.
Your evaluation should show that you are clear about the structure
of the argument (for example, which claims are reasons, conclu-
sions and assumptions) but no credit will be given for merely
paraphrasing the argument.

Children

It is widely assumed that education is a crucial part of children’s
development but it nceds to be remembered that three-quarters of their
waking hours are spent outside school. This time out of school is full of
potentially useful experiences.

Unfortunately, however, access to these cxperiences has been
iircreasingly diminished becausc parents want to protect their children
from harm, whether from traffic or from molesting strangers. For
cxample, although most children own a bicycle, few arc allowed to use
it as a means of transport, in spite of the fact that it is an idcal way of
making children fit. Thus, in twenty or thirty years, the incidence of
heart disease might rise sharply owing to children of today having had
insufficient exercise during the critical early years.

In the carly 1970s, only 14 per cent of junior school children were
driven to school; now, it is 64 per cent. Parents obviously had their
concerns more in perspective twenty five years ago. This huge percent-
age increase represents thousands of isolated children, stuck inside
cars. Such isolation, it has been claimed, could lead to various bchav-
ioural problems.

The number of crimes committed against children is actually very
low. Parents should acknowledge this and then they would sec that the
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increasing control of children’s lives is very damaging by denying
opportunities for them to take risks, make mistakes, and suffer the
consequences.

Children always used to play on the streets; children always used to
walk or cycle to school or to see their friends. They should be allowed to
do so again. (This question comes from the AS Level Critical Thinking exami-
nation, Paper 2, 27 May 1999. Answer lime: about 30 minutes.)

47 Write a critical evaluation of the argument which is presented
below, introducing any further arguments you judge to be relevant.
Your evaluation should show that you are clear about the structure
of the argument (for example, which claims are reasons, conclu-
sions and assumptions) but no credit will be given for merely
paraphrasing the argument.

Free Willy

The film Free Willy was a very effcctive way of highlighting the plight of
a captive killer whale (or orca). People were rightly concerned that such
creaturcs should not be kept in captivity, and this concern became rcal-
ity when £7.5 million was raised from the public in order to relcase the
orca star of the film, Keiko, back into the Atlantic.

It makes a lovely story, of course. But, just think of it: £7.5 million to
return one animal into the wild. The animal lovers who sent their
moncy could have used it to far greater effect. For example, it could
have secured for cever the turtles and scabirds of a marine reserve in
Tanzania, or it could have stopped the decline of the bullfinch in this
country.

Even if they just wanted to use the money for whales, it could have
helped the campaign to restrict (or even stop) commercial whaling.
Would those who sent their money for Keiko's releasc be happy if he
swam free but alonc in the vastness of the Atlantic?

But there are causes beyond that of animal welfare. A very good
example is the campaign to save the sight of people in the developing
world by funding simple operations. £7.5 million would have helped
thousands of such people.

The sentimentality that leads people to spend £7.5 million on saving
a single animal is misplaced.

It is obvious that future projects which raise this sort of money
should be spent in ways that improve the welfare of as many animals
(or pcople) as possible. (This question comes from the AS Level Critical
Thinking examination, Paper 2, 27 May 1999. Answer time: about 30
minules.)
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48 Write a critical evaluation of the argument which is presented
below, introducing any further arguments you judge to be relevant.
Your cvaluation should show that you are clear about the structure
of the argument (for example, which claims are reasons, conclu-
sions and assumptions) but no credit will be given for paraphrasing
the argument.

Divorce

Although not all single-parent families arc the result of divorce, in this
country almost a quarter of families with dependent children are
hcaded by a singlc parcnt. This compares with an average figure of only
14 per cent in the rest of the European Union. These figures show that
divorce has becn made far too easy in this country.

The significance of these figures is emphasised by the fact that there
are almost three million children in single-parent families. When cou-
ples split up, this will commonly cause distress and confusion for the
children, and seven out of cvery ten divorcing couples have children.
Such distress and confusion could ecasily lead to psychological
disturbance in these children’s later life.

Divorce is not just a personal tragedy for the individuals involved; it
is also a huge cost to the nation. The marriage guidance organisation
Relate estimates that divorce costs the country at least £2 billion a year.
Onc major item in this cost is the hundreds of millions of pounds spent
on legal aid. (And why should we pay for this? If pcople are prepared
to spend an average of £8,000 on a wedding, they should pay for their
own divorce.) Another large item is the cost to the National Health
Service, which has to treat those suffering from a wide range of stress-
related disorders.

When a couple works hard at their marriage, they are very unlikely
to find themselves in the divorce court. A low rate of divorce in a
country will thercfore indicate couples taking their marriage seriously,
both for themsclves and for their children. A low rate of divorce is more
easily achieved when divorce is made more difficult. Thercfore the
Government should change the law accordingly. (This question comes
from the AS Level Critical Thinking examination, Paper 2, 27 May 1999.
Answer fime: about 30 minutes.)

49 Write a critical evaluation of the argument which is presented
below, introducing any further arguments you judge to be relevant.
Your evaluation should show that you are clear about the structure
of the argument (for example, which claims are reasons, conclu-
sions and assumptions) but no credit will be given for merely
paraphrasing the argument.
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A recent offer by a tobacco company to fund a chair of international
relations at a university provoked considerable opposition. Such oppo-
sition, however, was unjustifiable.

It is accepted by most people that tobacco, being both dangerous and
addictive, is responsible for much illness and many deaths worldwide.
But cars are probably more dangerous when we look at the deaths, dis-
ability, and illness they cause from both accidents and pollution. It
could be argued that skis and parachutes are just as dangerous to their
users as tobacco is to its. And what about the health problems associ-
ated with dairy products like butter?

If we are to refuse to have any dealings with tobacco companics,
what about companies such as British Aerospace and Rolls-Royce
which make armaments? After all, smokers have a choice as to whether
or not to smoke, whereas civilians killed or injured by armaments have
no choice over their involvement with the product. Just because a com-
pany makes a dangerous product is not a reason to refuse to associate
with it.

Those who are opposed to the tobacco company’s offer have to face
the fact that, since tobacco products are legally produced, sold, and
bought in this country, the company is doing nothing wrong.
Furthermore, by offering to give money to a university, it was doing
something bencficial to possibly thousands of people.

Those opposed to the offer have an additional problem. Unless they
argue that tobacco should not be taxed, they are inconsistent in accept-
ing government money (raised from smoking) to pay for universities,
whilst refusing money direct from the company. What is the difference?

Tobacco companies should be treated like any other companics. In
consequence, offers of funding from them, like that from any other
companics, should always be gratefully accepted. (This question comes
from the AS Level Critical Thinking examination, Paper 2, 24 May 2000.
Answer time: about 30 minutes.)

50 Write a critical evaluation of the argument which is presented
below, introducing any further arguments you judge to be relevant.
Your cvaluation should show that you are clear about the structure
of the argument (for example, which claims are reasons, conclu-
sions and assumptions) but no credit will be given for merely
paraphrasing the argument.

It has been argued recently that we ought to have a right of access to
most of the countryside. But there are many problems associated with
this proposed ‘right to roam’.
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Firstly, a MORI poll has shown that 92% of people in this country
say that, to protect wildlife, they would support restrictions on the
right to roam. This evidence shows that very few pcople in this coun-
try want unrestricted rights of access. Furthermore, there is already
access to thousands of miles of footpaths. Why would people need
even morce?

Another problem is that crime in the countryside is increasing.
According to a Norfolk farmer, the cost of reported theft, vandalism and
livestock rustling has increased by over 200 per cent ovcr the past ten
years. The true cost of rural crime must be much higher because a lot
of theft will go unreported. Indeed, the problem of rural crime will get
worse, With the widespread introduction of CCTV cameras, thieves and
vandals will find operating in towns and citics more difficult, and thus
head to the countryside to commit their crimes.

The problem of access is emphasised by the growing trend
towards free-range methods of farming animais. The urban population
can’t have it both ways: if they want animals to be reared using
free-range mcethods, they can’t also demand a right to roam amongst
them.

In support of their case, the right 1o roam campaigners usc the evi-
dence of European countrics such as Germany, Switzerland, and
Norway which have considerable rights of rural access. But the cvi-
dence of African countries such as Kenya, which have some of the
finest game reserves in the world, points the other way. In these
reserves access by visitors is strictly controlled.

Given all the problems, it is clcar that an unrestricted ‘right to roam’
cannot therefore be justified. (This question comes from the AS Level
Critical Thinking examinalion, Paper 2, 24 May 2000. Answer lime: about 30
minutes.)

51 Suppose (as Aristotle believed) that the heavier a body is, the faster
it falls to the ground and suppose that we have two bodies, a heavy onc
called M and a light one called . Under our initial assumption M will
fall faster than ». Now suppose that M and # are joined together thus
M + m. Now what happens? Well, M + wm is heavier than M so by our
initial assumption it should fall faster than M alone. But in the joined
body M + m, m and M will cach tend to fall just as fast as before they
were joined, so m will act as a ‘brake” on M and M + m will fall slower
than M alone. Hence it follows from our initial assumption that M + m
will fall both faster and slower than M alone. Since this is absurd our
initial assumption must be false. {From Galileo’s Dialogues Concerning
Two New Sciences)
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52 James Lovelock, author of the Gaia hypothesis (that the Earth is a
self-regulating biosphere geared to preserving life) has recently
argued that the way to power economies without the damage being
done to the biosphere by polluting greenhouse gascs is to adopt
nuclear powcr.

‘The recal dangers to humanity and the ecosystems of the earth from
nuclear power arc almost negligible. You get things like Chernobyl but
what happens? Thirty-odd brave firemen died who needn’t have died
but its general effect on the world population is almost negligible.

What has it done to wildlife? All around Chernobyl, where pcople are
not allowed to go becausc the ground is too radioactive, well, the
wildlife docsn’t care about radiation. It has come flooding in. It is one
of the richest ecosystems in the region. And then they say: ‘what shall
we do with nuclear waste?” Lovelock has an answer for that, too. Stick
it in some precious wilderness, he says. If you wanted to preserve the
biodiversity of the rain forest, drop pockets of nuclear waste deep into
it to keep the devclopers out. The lifespans of the wild things might be
shortened a bit, but the animals wouldn’t know, or care. Natural sclec-
tion would take carc of the mutations. Life would go on.

‘I have told [British Nuclcar Fuels] that I would happily take the
full output of onc of their big power stations. I think the high-level
waste is a stainless steel cube of about a metre in size and I would be
very happy to have concrete pit . . . that they would put it in.” He says
he would use the waste for two purposes. ‘One would be home heat-
ing. You would get free home heat from it. And the other would be to
sterilise the stuff from the supermarket, the chicken and whatnot, full
of salmonella . . . Just drop it down through a hole. [And] they would
be welcome to take pictures of my grandchildren sitting on top of it'.
(The Guardian: Saturday Review, 16 September 2000, p. 1)

53 ACUPUNCTURE

What’s the answer?

Despite this wealth of problems, there is hope. Good RCT’s [ran-
domised controlled trials] can be done on acupuncture. But the sort
that arc needed are ‘pragmatic trials’, which reflect everyday practice.
A few hundred migraine patients, for ecxample, could be allocated at
random to different types of treatment, onc of which would be
acupuncture. This would let practitioners tailor the treatment to suit
cach patient and to assess its long-term effectivencss. This leaves the
problem of how to take the patients” experiences into account. Many
trials focus on measuring changes in physiology, such as blood pressure
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—‘hard data’ that can be measured objectively. ‘Soft” data, like the sense
of pain or ‘feeling better’, is subjective, and harder to define. Yet this is
what really matters to patients.

Room for hope

Trials should thercfore include patients” experiences of how cffective
treatment is. In fact, patients arc the bridge between acupuncture and
orthodox medicine. Just as acupuncture needs to be subjected to good
trials, so Western methods of rescarch should be adapted to the nceds
of good acupuncture - and of patients. If acupuncturists can prove
themselves to sceptical doctors and NHS managers, we might all bene-
fit. This would clear the way for Eastern and Western medicine to join
forces, and a much wider range of NHS trcatment could become avail-
able. (“Acupuncture’, Health Which, June 1996)

54 Leonardo da Vinci

[T have engaged in practical] research, covering some thirty years, into
Leonardo da Vinci’s painting methods. By successfully attempting to
recrcate the distinctive effects that Leconardo achieved in the Mona
Lisa, 1 have come to realise that when depicting flesh arcas, he
departed from the specific rules then laid down for producing resistant
oil paint films. In these zones, his method was more akin to the tech-
niques of the watercolourist than to those of the painter in oils. It
consisted of a very gradual, deliberate build-up of successive layers of
ultra-thin, overdiluted glazes. (I call this technique ‘micro-
divisionism’.)

For these rcasons, the glazes in arcas of paint wherc Leonardo
was depicting flesh are extremely thin and, in all probability,
porous, friable and powdery. Therefore, the varnish lying on these
areas acts as a useful reinforcement. Any attempt to remove this
integrated varnish by solvents and scalpels could seriously endanger
Leonardo’s own work. Since the last stages of artistic ‘finessing” form
the upper layer, the most crucial effects are also the most vulnerable
ones.

In 1994, thc Louvre in Paris considered clcaning Leonardo’s
The Virgin and Child with St Anne. As a consultant to the museum,
1 was able to point out in advance these physical and aesthetic
vulnerabilities. My testimony was listened to and accepted by
the Louvre’s committee for restoration. Happily, the project was
dropped, but other experts challenged my views — in particular David
Bull, head of painting conscrvation at the National Gallery of Art, in
Washington.



192  Critical thinking

Although Bull agreed that the surfaces produced by Leonardo are
‘paper-thin” and finely manipulated, he doubted that they would be
fragile structurally. He reccommended that the varnish be removed.
Bull contends that Leonardo achieved his impalpably vaporous cffects
not by delicate brush-work, but much more robustly by sprcading
paint with his fingertips and, cven, with the palm of his hand. I reject
this hypothesis. It might, at first glance, scem to rest on hard physical
evidence — namely the traces of fingerprints found on certain of
Leonardo’s paintings. In reality, it reveals a misreading of evidence and
a misconstruing of technical practice.

[ am familiar with the method of work that Bull suggests, and
in my attempts to ‘recconstruct’” Leonardo’s art I have experimented
with it over several years. It is a process which I abandoned when
I realised that no matter how skilled or practised the hand, the
master’s famous sfumato effects, characterised by an extremely
gradual transition between areas of different colour or shade, could not
be so obtained. It might be argued that the failure was my own. But,
having tried to create the effects with both brush and hand, and
comparing them at length, I can justifiably claim sufficicnt expertise on
the issue.

Those who continue to champion ‘fingerwork’ have yet to demon-
strate the practice. My ‘practical’ position is widely supported by
historical evidence and scientific pointers, but nowherc in Leonardo’s
extensive theoretical writings on painting does he mention anything
like the method which Bull adduced.

In fact, the fingerprints are only encountered in unfinished sections —
which is to say those that have not received the delicate multilayered
treatment described above. The ‘fingerwork’, self-evidently, served as a
quick method of laying down an intermediate stage, and not as a final
effect. The more fragile of these two distinct types of work is the more
complex and subtle one (that is to say, ‘micro-divisionism’), which
means that restoration must be equally delicate and cautious. (Extracted
from ‘Let’s keep the Mona Lisa smiling’, New Scientist, 11 May 1996, p. 48,
by Jacques Franck, an art historian specialising in the techniques of old
masters, in Suc-cn-Brie, France)

55 1t is important to note, however, that thinking is always
thinking about something. To think about nothing is a conceptual
impossibility. The importance of this simple point is that it raises seri-
ous questions about the meaning of such commonly heard claims as ‘I
tcach thinking’, or ‘I teach students to think.” One may well ask ‘About
what?” Nor would the claim that one taught ‘thinking in general’ or
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‘thinking about everything’ be any more helpful. For to think about
nothing in particular is cquivalent to not thinking at all. And to think
of ‘everything in general’ is incoherent.

... it is a matter of conceptual truth that thinking is always thinking
about X, and that X can never be ‘everything in general’ but must
always be something in particular. Thus the claim ‘I teach my students
to think’ is at worst false and at best misleading.

Thinking, then is logically connected to an X. Since this fundamen-
tal point is rcasonably casy to grasp, it is surprising that critical
thinking should have become reified into a curriculum subject and the
teaching of it an area of expertise on its own . . .

In isolation from a particular subject, the phrasc “critical thinking’
ncither refers to nor denotes any particular skill. Tt follows from this
that it makes no sense to talk about critical thinking as a distinct sub-
ject and that it therefore cannot be profitably taught as such. To the
extent that critical thinking is not about a specific subject X, it is both
conceptually and practically empty. The statement ‘T teach critical
thinking’, simpliciter, is vacuous bccausc there is no gencralised skill
properly called critical thinking. (McPeck, 1981, pp. 3, 4)

56 Pascal’s Wager

Either there is a Christian God or there isn’t. If you believe in Him and
live a Christian life, then if He exists you will enjoy eternal bliss and if
He doesn’t exist you will lose very little. On the other hand, if you don’t
believe in Him and don’t live a Christian life, then if He doesn’t exist
you will lose nothing, but if He does exist, you will suffer cternal
damnation! So it is rational to belicve in God’s existence and live a
Christian life.

57 Richard Dawkins, ‘The more you understand cvolution, the more
you move towards atheism. (This is an edited version of Dr
Dawkins’ speech at the Edinburgh International Science Festival on
15 April 1992. Reprinted from the Independent with the permission
of Dr Dawkins.)

As a Darwinian, somcthing strikes me when 1 look at religion.
Religion shows a pattern of heredity which I think is similar to genetic
heredity. The vast majority of pcople have an allegiance to one particu-
lar religion. There are hundreds of different religious sccts, and every
religious person is loyal to just onc of these.

Out of all the sects in the world, we notice an uncanny coincidence:
the overwhelming majority just happen to choose the one their parents
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belonged to. Not the sect that has the best evidence in its favour, the
best miracles, the best moral code, the best cathedral, the best stained-
glass, the best music: when it comes to choosing from the smorgasbord
of available religions, their potential virtues seem to count for nothing
compared to the matter of heredity.

This is an unmistakeable fact; nobody could seriously deny it. Yet
people with full knowledge of the arbitrary nature of this heredity,
somehow manage to go on belicving in their religion, often with such
fanaticism that they are prepared to murder people who follow a dif-
ferent one.

Truths about the cosmos are true all around the universe. They don't
differ in Pakistan, Afghanistan, Poland or Norway. Yet we are appar-
ently prepared to accept that the religion we adopt is a matter of an
accident of geography.

If you ask people why they are convinced of the truth of their reli-
gion, they don’t appeal to heredity. Put like that it sounds too obviously
stupid. Nor do they appeal to cvidence. There isn’t any, and nowadays
the better educated admit it. No, they appeal to faith. Faith is the great
cop-out, the great excuse to evade the need to think and evaluate evi-
dence. Faith is belief in spite of, even perhaps because of, the lack of
cvidence. The worst thing is that the rest of us are supposed to respect
it: to treat it with kid gloves.

If a slaughterman doesn’'t comply with the law in respect of cruelty
to animals, he is rightly prosecuted and punished. But if he complains
that his cruel practices are necessitated by religious faith, we back off
apologetically and allow him to get on with it. Any other position that
someone takes up can expect to be defended with reasoned argument.
But faith is immune. Faith is allowed not to justify itself by argument.
Faith must be respected: and if you don’t respect it, you arc accused of
violating basic human rights.

Even those with no faith have been brainwashed into respecting the
faith of others. When so-called Muslim community leaders go on the
radio and advocate the killing of Salman Rushdie, they are clearly com-
mitting incitement to murder - a crime for which they would ordinarily
be prosccuted and possibly imprisoned. But are they arrested? They are
not, because our secular society respects their faith, and sympathizes
with the deep hurt and insult to it.

Well I don’t. I will respect your views if you can justify them. But if
you justify your views only by saying you have faith in them, I shall not
respect them.

I want to end by returning to science. It is often said ... that
although there is no positive evidence for the existence of a God, nor is
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there evidence against His existence. So it is best to keep an open mind
and bec agnostic.

At first sight that scems an unassailable position, at least in the weak
sense of Pascal’s wager. But on sccond thoughts it seems a cop-out,
becausc the same could be said of Father Christmas and tooth fairies.
There may be fairies at the bottom of the garden. There is no cvidence
of it, but you can’t prove that there aren’t any, so shouldn’t we be agnos-
tic with respect to fairies?

The trouble with the agnostic argument is that it can be applied to
anything. There is an infinite number of hypothetical beliefs we could
hold which we can’t positively disprove. On the whole, people don’t
believe in most of them, such as fairies, unicorns, dragons, Father
Christmas, and so on. But on the whole they do believe in a creator
God, together with whatever particular baggage goes with the religion
of their parents.

I suspect the reason is that most people ... nevertheless have a
residue of fecling that Darwinian evolution isn’t quite big enough to
explain everything about life. All I can say as a biologist is that the feel-
ing disappears progressively the more you read about and study what
is known about life and evolution.

I want to add one thing more. The more you understand the signifi-
cance of evolution, the more you arc pushed away from the agnostic
position and towards atheism. Complex, statistically improbable things
are by their nature more difficult to explain than simple, statistically
probable things.

The great beauty of Darwin’s theory of evolution is that it explains
how complex, difficult to understand things could have arisen step by
plausible step, from simple, casy to understand beginnings. Wc start
our cxplanation from almost infinitcly simple beginnings: pure hydro-
gen and a huge amount of energy. Our scientific, Darwinian
explanations carry us through a series of well-understood gradual
steps to all the spectacular beauty and complexity of life.

The alternative hypothesis, that it was all started by a supernatural
creator, 1s not only superfluous; it is also highly improbable. It falls foul
of the very argument that was originally put forward in its favour. This
is because any god worthy of the name must have been a being of
colossal intelligence, a supermind, an entity of enormous sophistica-
tion and complexity. In other words, an entity of cxtremely low
statistical probability — a very improbable being.

Even if the postulation of such an entity explained anything (and
we don’t need it to), it still wouldn’t help becausc it raises a bigger
mystery than it solves.
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Science offers us an explanation of how complexity (the difficult)
arose out of simplicity (the easy). The hypothesis of God offers no
worthwhile explanation for anything, for it simply postulates the
difficult to explain and leaves it at that. We cannot prove that there is
no God, but we can safely conclude that He is very, very improbable
indeed.

58 The all-party Parliamentary Pro-Life Group’s report which claims
that foetuses may feel pain from the 10th week of development is the
latest in a number of attempts by those who oppose abortion to claim
that foetuses suffer.

‘Foetal pain’ is an issue with an agenda. Despite the claims of the Pro-
Life group, there is no ‘new science’ to show that foetuses suffer pain
during abortion. In fact, the weight of evidence is rather that they are
incapable of suffering — at least in the earlier stages of pregnancy during
which the overwhelming majority of abortions occur.

No one can doubt that foetuses, from early on in their development,
respond to physical stimuli. Experts know that when blood samples are
taken from a foetus in late gestation, the procedure causes a rise in stress
hormones associated with pain. But writing in The Lancet, the authors of
a recent paper discussing this phenomenon were careful to stress that ‘a
hormonal response cannot be equated with the perception of pain’.

When, at the request of the Department of Health, Professor
Maria Fitzgerald reviewed current scientific knowledge on foetal
pain, she confirmed that the development of the brain and the
nervous system rules out foetal perceptions of pain, at least prior to 26
weeks’ gestation. True pain experience, she suggested, could develop
only ‘postnatally, along with memory, anxiety and other brain
functions’.

Fitzgerald is professor of neurobiology in the Department of
Anatomy and Development Biology at University College, London, so
you would have thought her paper would have resolved it. But no.
Those who wish to make a case that the foetus does feel pain, in par-
ticular during abortion, scrabbled to find counter argument. And so the
discussion goes on.

It is worth asking: why has it become such an issue? Members of the
Pro-Life group are opposed to all abortions, whether or not they cause
pain to the foetus. Even if it could be demonstrated beyond all doubt
that foctuses do not feel pain, they would still object to an abortion. For
them, the issue is that abortion is wrong, however and whenever it is
done. They are against it in principle. So why not oppose it in principle?
Why focus on such an esoteric issue as foetal pain?
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Increasingly, the anti-choice movement tries to shift public discus-
sion from why women cnd pregnancies to sow they are ended. Those
who opposc abortion stress the consequence of the procedure for the
foetus, never the consequence of the pregnancy for the woman. The
anti-choice lobby know that most women are touched by images of
baby-like foetuses floating serencly in amniotic fluid and spelling out
in graphic detail how an abortion is performed is far more likely to win
them support than a graphic description of the reasons why a woman
feels she needs to end her pregnancy.

By raising the issue of foetal pain, those who oppose abortion in prin-
ciple are trying to reset its agenda. They turn attention to the possible
suffering of foetuses to shift attention from the actual suffering of
women secking abortion. In the abstract debate about foetal pain, it is
important that the undeniable, manifest pain of women is never for-
gotten (Ann Furedi, Director of the Birth Control Trust, The Guardian, 22
July 1996.).

59 The following passage was written by Sidney Smith as a kind of
summary review of Jeremy Bentham’s, The Handbook of Political
Fallacies. The text is an imaginary speech by a Member of
Parliament (the Noodle) which commits a large number of the fal-
lacies Bentham discussed in his book. The exercise for you is to find
all the mistaken lines of argument you can. This will require some
interpretation of the text because its language is rather antiquated
but cxpress the fallacies in modern language — you will then see
how common they are today!

THE NOODLE’S ORATION

What would our ancestors say to this, Sir? How docs this measure tally
with their institutions? How does it agree with their experience? Are
we to put the wisdom of yesterday in competition with the wisdom of
centuries? (Hear, hear.) Is beardless youth to show no respect for the
decisions of mature age? (Loud cries of Hear! hear!) If this mecasure is
right, would it have escaped the wisdom of those Saxon progenitors to
whom we are indebted for so many of our best political institutions?
Would the Danc have passed it over? Would the Norman have rejected
it? Would such a notable discovery have been reserved for these mod-
crn and degencrate times?

Besides, Sir, if the measure is good, I ask the honourable gentleman
if this is the time for carrying it into execution — whether, in fact, a
more unfortunate period could have been sclected than that which he
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has chosen? If this were an ordinary measure, I should not oppose it
with so much vehemence; but, Sir, it calls in question the wisdom of an
irrevocable law — of a law passed at the memorable period of the
Revolution. What right have we, Sir, to brecak down this firm column,
on which the great men of that day stamped a character of cternity?
Arc not all authorities against this measure: Pitt, Fox, Cicero, and the
Attorney- and Solicitor-General?

The proposition is new, Sir; it is the first time it was ever heard in this
house. I am not prepared, Sir — this house is not prepared, to receive it.
The measure implies a distrust of His Majesty’s government; their dis-
approval is sufficient to warrant opposition. Precaution only is requisite
where danger is apprehended. Here the high character of the individu-
als in question is a sufficient guarantee against any ground of alarm.

Give not then your sanction to this measure; for, whatever be its
character, if you do give your sanction to it, the same man by whom
this is proposed, will propose to you others to which it will be impos-
sible to give your consent. 1 care very little, Sir, for the ostensible
measure; but what is there behind it? What arc the honourable gentle-
man’s future schemes? If we pass this bill, what fresh concessions may
he not require? What further degradation is he planning for his
country?

Talk of evil and inconvenience, Sir! Look to other countries — study
other aggregations and societics of men, and then see whether the laws
of this country demand a remedy, or deserve a panegyric. Was the hon-
ourable gentleman (let me ask him) always of this way of thinking? Do
[ not remember when he was the advocate in this house of very oppo-
site opinions? I not only quarrel with his present sentiments, Sir, but 1
declare very frankly, I do not like the party with which he acts. It his
own motives were as pure as possible, they cannot but suffer contami-
nation from those with whom he is politically associated. This measure
may be a boon to the constitution, but T will accept no favour to the
constitution from such hands. (Loud crics of Hear! hear!)

[ profess myself, Sir, an honest and upright member of the British
Parliament, and 1 am not afraid to profess myself an enemy to all
change, and all innovation, I am satisfied with things as they arc; and
it will be my pride and pleasurc to hand down this country to my chil-
dren as I received it from those who preceded us.

The honourable gentleman pretends to justify the scverity with which
he has attacked the noble Lord who presides in the Court of Chancery.
But I say such attacks arc pregnant with mischicf to government itsclf.
Opposc ministers, you oppose government; disgrace ministers, you
disgrace government; bring ministers into contempt, you bring
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government into contempt; and anarchy and civil war are the conse-
quences.

Besides, Sir, the measurce is unnecessary. Nobody complains of disor-
der in that shape in which it is the aim of your measure to propose a
remedy to it. The business is one of the greatest importance; there is
need of the greatest caution and circumspection. Do not let us be pre-
cipitate, Sir; it is impossible to foresee all the consequences. Everything
should be gradual; the example of a neighbouring nation should fill us
with alarm!

The honourable gentleman has taxed me with illiberality, Sir. I defy
the charge. I hate innovation, but I love improvement. I am an enemy
to the corruption of government, but [ defend its influence. I dread
reform, but I dread it only when it is intemperate. I consider the liberty
of the press as the great palladium of the constitution; but, at the same
time, I hold the licentiousness of the press in the greatest abhorrence.
Nobody is more conscious than I am of the splendid abilitics of the hon-
ourable mover, but I tell him at once, his scheme is too good to be
practicable. It savours of utopia. It looks well in theory, but it won't do
in practice. It will not do, I repeat, Sir, in practice; and so the advocates
of the measure will find, if unfortunately, it should find its way through
Parliament. (Cheers.)

The source of that corruption to which the honourable member
alludes is in the minds of the people; so rank and extensive is that cor-
ruption, Sir, that no political reform can have any cffect in removing it.
[nstead of reforming others, instead of reforming the state, the consti-
tution, and everything that is most excellent, let cach man reform
himself! Let him look at home, he will find there cnough to do, with-
out looking abroad, and aiming at what is out of his power: (Loud
cheers.) And now, Sir, as it is frequently the custom in this house to end
with a quotation, and since the gentleman who preceded me in the
debatc has anticipated me in my favourite quotation of the ‘Strong
pull and the long pull’, T shall end with the memorable words of the
assembled barons — ‘Nolumus leges Angliae muturi.’
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Chapter 1

1.1

1.2

1.3

1.4

1.5.1

1.5.2

1.6.1

This is entirely your own answer.

On Dewey’s account critical thinking requires ‘active, persistent
and careful consideration (etc.)’ and it is clear this passage dis-
plays these qualities, whether you agree with its claims or not.

Your new definition should pick up on all or most of the points
made so far, that critical thinking (i) is ‘active’ (you construct
your own answers, you do not just accept what others tell you),
(ii) is ‘persistent” (you weigh alternatives and take time to con-
sider the issues, you do not just decide quickly without
thinking), (iii) centrally involves giving and evaluating reasons,
{(iv) concerns both what we believe and what we do and (v)
involves dispositions as well as skills.

‘Great. Now we’ll play basket ball again, but this time, guard
your opponents well and when you get a chance to pass, try to
do it in the way you just practised — and if you get a chance to
shoot, don’t forget what we practised there too.’

You reflect on your current way of doing something; watch
while a good model is shown; then practise doing it yoursclf,
trying to do it in the way shown in the good modecl. The fourth
stage is when you deploy the skill in real situations, monitoring
what you are doing and trying to do it well.

This is for you to say.

This depends roughly on whether you have to work things out
or just let it “wash over you'.
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1.6.2

1.6.3

1.6.4

1.6.5

1.7.1

1.7.2
1.7.3

1.8.1

1.8.2
1.8.3

Critical thinking

Even if you are reasoning your way through to a conclusion, if
this is a ‘mechanical’ process requiring little judgement, inter-
pretation and so on, it involves very little critical thinking.

This depends on how much ‘figuring out” he is doing, trying to
work out what his opponents will do and how to outwit them;
this could involve a lot of critical thinking.

Provided you do not just make a snap decision, but investigate
the alternatives, get the information you nced to judge which
will suit you best and so on, this could involve a great deal of
critical thinking (sec chapter 11).

If you have to ‘figure things out’ from the guidance you are
given this might involve a lot of critical thinking, but if you arc
just blindly following the instructions it does not.

The differcnces between the two imagined cases arc that in onc
case Andy questions evidence from a source which has a vested
interest, looks for relevant evidence from independent sources
and weighs the pros and cons reasonably skilfully (allowing for
the costs of doing this and the time available); in Case 2 Andy dis-
plays ‘reflective thinking’ before buying his car, but not in Case 1.
‘Yes’ to all of parts of this question.

Only in Case 2.

In this case, the issue is how to interpret a TV ncws report
{about the reported accuracy of certain US weapons). On the
face of it, Bertha is simply swallowing what is presented to her,
and does not even want to question it when her friend raises
doubts. The question then is whether Cheryl has reasonable
grounds for being sceptical and the cvidence is that she has if
what she says is true. In this case, Bertha is not thinking criti-
cally, but Cheryl is.

Broadly ‘yes’ for Cheryl, but broadly ‘no’ for Bertha.

Same as 1.8.2.

Chapter 2

2.1.1

This is simply a descriptive passage. It does not give reasons for
a conclusion (though we naturally make various inferences as
we read it).

This passage does give reasons for a conclusion; it gives reasons
for thinking we may have to revise completcly our understand-
ing of global warming.
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2.5.1

252

253

254

2.5.5
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This does not give reasons for a conclusion. It describes a possi-
ble “solution’ to a problem but there is no rcasoning.

This passage gives reasons for the conclusion that certain prob-
lems can only be addressed by international action.

This passage is largely just descriptive though it does report
Gall’s basic reason for his basic conclusion.

This passage gives reasons for the conclusion that the only way
to deliver ‘thinking schools” is to assess thinking skills and dis-
positions directly.

This passage does not contain reasoning to a conclusion. As the
sketch goes on to say, this exchange is not an argument but is
simply abusc!

Answered in the text immediately following the question.
Answered in the text immediately following the question.

Answecered in section 2.4, but give your own answer before read-
ing that answer.

We mark the argument indicators in bold. To show which sen-
tences are rcasons and which are conclusions, let us use the
notation R1<....>, R2<....>, and CI[...], C2[...], etc,
(and notice that a sentence can be both a reason and a conclu-
sion). Given this, a natural way (though not the only possible
way) to construe the reasoning prescnted for the various con-
clusions is as follows:

R1<During the football game he commiitted a serious foul> so
Cljhe deserved to be sent off.]

R1<Women’s brains arc on average smaller than men’s>
therefore C1[{women are less intelligent than men].

R1<The butler was in the pantry>. R2<In that case he could-
n’t have shot the master, who was in his study>. Hence C1[the
butler couldn’t have done it!].

Cl]The sovercignty of Parliament is open to abuse by any
Government] as R1 <power in Britain is too centralised>.
C1[The Green Movement is mistaken in thinking we should
recycle materials like paper and glass| because RI1<paper
comes from trees, an casily renewable resource, and glass is
made from sand, which is plentiful and cheap>.
Furthermore, R2<in some American cities recycling schemes
have been abandoned because they are too expensive>.
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2.5.6

2.5.7

25.8

2.6

Critical thinking

Note that R2 is an explanation (see section 3.7) and it is plau-
sible to say that both R1 and R2 are being presented as rcasons
for C1.

R1<The traditional British approach to food safety has been
one where local health officials only intervene at the level of
food retailing, for instance inspecting premises where food is
prepared or sold>. However, C2{a much broader approach to
the question is needed]. R2<Many of the dangers to our health
resulting from the food we eat arise from the way it is produced
in the first place, i.e. the modern intensive farming practices
involved, rather than small-scale organic farming>. CI[A
national food safety agency that fails to address the question of
food production will therefore be unlikely to protect us cffec-
tively from damaging our health through the food we cat]. (You
might find this casier to see after reading scction 2.4 and doing
question 2.7.1.)

R1<The outstanding success of Ted’s company, which was
launched against the advice, and without the support, of
bankers, business consultants and financiers>, just goes to
show that Cl[one person’s vision can prove all the experts in
the world wrong]. C2[Anyone thinking of setting up a business,
therefore, should trust their own judgement, and not be influ-
enced by the advice of others].

R1<There has been a decline in the rate of many illnesses of old
age. For example, arthritis, dementia, and strokes arc all
declining year by year>. R2<The causes of this decline include
such medical advances as beta-blockers to control high blood
pressure and the fitting of hip replacements>. R3<There is,
however, another factor. The present generation of sixty- and
seventy-year-olds had much better nutrition as children than
did their parents>. R4<Good nutrition in childhood is impor-
tant in laying the foundations of good health in adulthood>.
Since R5<improvements in nutrition have continued over the
past sixty years>, Cl[we can expect that many of the illnesses
of old age will continue to decline].

Again, using the notation introduced in the answer to question
2.5, a natural way (though not the only possible way) to con-
strue the reasoning presented for the various conclusions is as
follows:

(a) RI<Most parents want their children to have successful
careers> and R2<education is essential to success>, so CI1[it
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is the duty of parents to give children the best possible
education. ]

(b) R3<it is the duty of parents to give children the best possi-
ble education> and R4<it is also in the country’s cconomic
interest to have a highly educated population> so C2[the
Government should help parents to provide for their children’s
education].

(c) R5<the Government should help parents to provide for
their children’s education> therefore C3[all parents should
receive financial help towards the cost of their children’s
education],

(d) Ré<all parents should receive financial help towards the
cost of their children’s education> so C4{the low paid should
receive tax credits and those who are better off should receive
tax relief].

R1<The traditionai British approach to food safety has been
one where local health officials only intervene at the level of
food retailing, for instance inspecting premiscs where food is
prepared or sold>. However, R2<many of the dangers to our
health resulting from the food we eat arisc from the way it is
produced in the first place, i.e. the modern intensive farming
practices involved, rather than small-scale organic farming>.
Therefore Cl[a national food safety agency that fails to
address the question of food production will be unlikely to
protect us effectively from damaging our hcalth through the
food we eat] so C2{a much broader approach to the question is
nceded).

R1<The decline in the number of small birds has numerous
causes but the most significant is the growth in the population
of their predators — mainly magpies>. R2 <Magpies have dra-
matically increased in numbers due to a ready dict of carcasses
of wild animals killed by traffic>. But R3<Traffic is a
man-made phenomenon> therefore Cljultimately it is
human activity which has caused this decline in the number of
small birds].

R1<Recent evidence shows that modern cars vary in their abil-
ity to withstand impact>. However, R2<The degrce of force
that was applicd to the cars was far in excess of that experi-
enced in a road accident>. Therefore C1[Whilst some cars did
better than others, in absolute terms they were all able to reach
a satisfactory standard of withstanding impact in the event of
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an accident]. So C2[anybody travelling in the type of cars tested
can be rcassured that they are adequatcly protected] and
C3lowncrs of those cars which did badly in impact tests should
not be anxious about their safety].

R1<Homcless people arc frequently blamed for being home-
less. They are regarded as being responsible for their own
plight as a result of managing thcir finances badly, refusing
employment opportunities and being gencrally lazy and disor-
ganised. Young homeless people arc told they should not have
left home so soon. These accusations may be true in a small
minority of cases, but all too often they deflect attention from
the shortage of available housing at affordable prices and the
inadequacy of public policies designed to provide more, and
suitable, homes>. R2<Therc are just not cnough affordable
homes to go round>. Therefore C2[Many people arc home-
less through no fault of their own but are caught in
circumstances that prevent them from obtaining a home of
their own].

R1<245 million yecars ago, 90 per cent of all species vanished;
65 million years ago, 50 per cent of all living things died out,
including the dinosaurs>. R2<Much more recently, the influ-
ence of humans has led to many species becoming extinct: in
Hawaii, for example, this influence led to huge losses of species
of plants, insects, and animals>. R3<But in cach cxample of
extinction we have seen the lost species replaced by new ones
(for instance, maminals replaced dinosaurs)>. Therefore
Cl1[the history of the world is full of many examples of the
extinction of species, and we should not regard such extinction
as a serious environmental problem].

‘Thus” is simply a conclusion indicator. ‘Indicating’ suggests a
rather tentative inference in this context,

‘Since” and ‘so” are straightforward argument indicators; “sug-
gests’ is tentative.

‘This is an unmistakeable fact; nobody could seriously deny it’
shows that Dawkins is very confident of his claim.

Numerous argument indicator words, ‘because’, ‘so’ etc., arc
uscd straightforwardly. ‘At first sight this secims an unassailable
position . .. But on second thoughts it scems a cop-out” shows
a considerable measure of confidence in his position.

Thesc are for you to do.
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Chapter 3

3.1.1 Questions appendix, passage 3 is side-by-side reasoning.

3.1.2  Questions appendix, passage 11 is side-by-side reasoning.

3.1.3  Questions appendix, passage 17 has a chain structure.

3.1.4 Questions appendix, passage 30 is side-by-side reasoning.

3.1.5 This argument has a chain structure.

3.2.1 Questions appendix, passage 21 is side-by-side reasoning.

3.2.2 Questions appendix, passage 28 has a chain structure.

3.2.3  Questions appendix, passage 36 is side-by-side rcasoning.

3.2.4 Questions appendix, passage 38 has a mainly chain structurec.

3.3.1 Joint.

3.3.2 Not joint.

3.3.3 Joint.

3.4.1 (a) Rl<Recent research suggests that our understanding of

how clouds interact with sunlight might be wrong: new meas-
urements suggest that clouds absorb four tintes as much cnergy
as previously thought> and R2<existing models of how the cli-
mate functions are based on the original measurements>,
therefore C1[if the new measurements are shown to be accu-
rate, models of how the climate works will nced to be
completely overhauled].
(b) C1 = R3<if the new measurements are shown to be accu-
ratc, models of how the climate works will need to be
completely overhauled] and R4<Climate models are used in
our attempts to measurc global warming> so, C2[if these cli-
mate models are shown to be inaccurate, we will have to
completely revise our understanding of global warming].

3.4.2 (a) R1<One in 1,000 people in Britain is estimated to be a car-

rier of the potentially fatal liver discasc hepatitis B, although
this estimate is likely to be far too low> and R2<Scventy five
countrics carry out {a mass vaccination} programme, and
including hepatitis B in Britain’s cxisting vaccination pro-
gramme would be a simple matter>., R3<The main problem
has been given as that of cost>. However, R4 <this cost would
be substantially reduced if a mass campaign was introduced >
therefore C1[There should be a mass vaccination programme
to eradicatc this disease].

(b) R5<Each shot of the vaccine costs at present £5 and the
total cost of a mass campaign at this price would be more than
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£20 million> so C2 = R3 [The main problem has been given as
that of cost].

(c) C3 = R4 [this cost would be substantially reduced if a mass
campaign was introduced] because Ré6<the manufacturers
would supply the vaccine at a much lower price for bulk pur-
chase>.

(a) R1<Over the past ten years, there has been a four-fold
increase in the number of people killed in road accidents who
arc found to have illegal drugs in their bodies> and R2<The
rate of increase is much greater than the corresponding figure
for those people killed in accidents who were found with alco-
hol in their blood>. This shows that C1[the campaign against
drink-driving has succceded]. Consequently, C2[the
Government ought now to concentrate on targeting those pco-
ple who drive whilst under the influence of illegal drugs].

(b) R3 = Cl<the campaign against drink-driving has suc-
ceeded> consequently, C2[the Government ought now to
concentrate on targeting those people who drive whilst under
the influence of illegal drugs].

(a) Rl1<When prisoners under sentence of death are given the
choice between life in prison and execution, 99 per cent of them
choose lifc imprisonment>. This shows that Cl[they fear
dcath more than they fear life imprisonment].

(b) R2 = Cl<{prisoners under sentence of decath} fear death
more than they fear life imprisonment> and R3<one is most
deterred by what one most fears>, therefore C2[it is cvident
that the threat of the death penalty is more likely to deter most
potential murderers than is the threat of life imprisonment].

(a) R1<Radioactive elements disintegrate and eventually turn
into lcad> therefore CI[If matter has always existed there
should be no radioactive clements left].

(b) R2 = Cl1<If matter has always existed there should be no
radioactive clements left> but R3<there are still uranium and
other radioactive clements around > therefore this is scien-
tific proof that C2[matter has not always existed].

R1<If the civil population cannot be defended in the event of
nuclear war, we do not need a civil defence policy>. But R2<we
do need a civil defence policy if ‘deterrence’ is to be a convinc-
ing strategy>. Therefore Cl[dcterrence is not a convincing
strategy].

Left to you.
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3.54 Left to you.

3.6.1 The councillor is presumably arguing for the conclusion, ‘we
should get new, bright high-level sodium lights’. It is not clear
quite whether ‘Because our street lights are too dim, we have
more accidents and more crime than we should’ is an explana-
tion or an argument; if it is accepted that ‘our street lights are
too dim’ it is an argument. If it is accepted that “we have more
accidents and more crime than we should’ then it is probably
an explanation. Similarly with ‘they are so low that they are
casily and often damaged by vandals’'.

3.6.2 Explanation.

3.6.3 Explanation.

3.6.4 Explanation.

3.6.5 Argument (but you could read it as an explanation).

3.6.6 The seismologist is explaining the 1906 San Francisco carth-
quake and arguing that another is due soon.

3.7.1 (i) They can’t really do it to raise money for charity. (ii) They
can’t give much to charity. Perhaps others too.

3.7.2 (1) If enough parents refuse vaccination they will put their chil-
dren at real risk of contracting polio. (ii) The medical
authorities should publicise these risks and urge parents to
have their children vaccinated.

Chapter 4

4.1.1 The (or ‘the most plausible’) explanation for the rise in sca level
is that the world’s climate is getting warmer.

4.1.2 A typical buyer of a lottery ticket is not interested in opera.

4.1.3 Regular visits to the dentist are necessary for improvements in
dental health.

4.1.4 Lower insurance premiums will encourage young people to
drive safely.

4.1.5 Some parents will be able to prevent their children from com-
mitting crimes.

4.2.1 Yale is a very prestigious university in the US so most people

would assume its report was reliable. The American Federal
Drugs Administration has a reasonably good reputation in the
US for being careful about the safety of drugs, so Americans
will tend to assume the FDA’s judgement is sound. (There is no
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4.2.2
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4.3

4.4.1

comparable Government agency, with a comparable reputation,
in the UK, where BSE and other scares have given rise to quite
different assumptions about food and drug safety.) One would
need to investigate these matters — and perhaps the ‘culture of
litigation” which exists in the US - to know what other
assumptions could be attributed in virtue of context.

This argument was published at a time when Railtrack, the
company responsible for the railway track in the UK, imposed
draconian speed restrictions on much of the British railway sys-
tem following a serious rail accident. They did this because, as
they admitted, much of the track was unsafe and nceded to be
replaced. Because many rail journeys took much longer, many
people travelled by car instead, causing more congestion and
road accidents than usual. Kalentsky is assuming that it would
be a good thing to reduce the extra toll on the roads cven if
there was slightly higher risk of accident on the railways, that
the Government had the power to lift the speed restrictions,
and that people would understand that this was a rational
thing to do to reduce the overall level of injury and death.
(Kalentsky is a very interesting writer who often argues very
clearly for unusual views.)

Investigation will show you that this argument was much
influenced by Charles Darwin's Origin of Species and was written
not long after the French Revolution, when many ‘upper class’
and wealthy people in Europe were afraid revolution might
come to them. It assumes that what happens in the plant and
animal worlds also happens with human beings, that there is
not much scope for science and technology to increase food pro-
duction ctc., that redistributive policies could not work and that
birth control could not have a significant impact on population
growth (sce Fisher, 1988, chapter 3).

The reasons arc plausible in the UK context and the argument
scems reasonable. Attitudes to cars and railways arc very dif-
ferent in the US. Investigation would probably show that nearly
everyone in America cxpects to have a car and to travel freely
by road, that the Mid-West is not very crowded and its roads are
not generally crowded, so the reasons do not apply there and
the argument will probably seem irrelevant.

Mostly left to you, but this argument surely assumes that at
lcast some parents will be able to influence their children
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against committing crimes they would otherwise have commit-
ted. Presumably many children who get into crime have bad
relationships with their parents, so this Act will be ineffective
with them.

Left to you.

Left to you.

This argument clearly assumes that therc are no compensating
benefits to the paintings - such as carning cxtra revenue which
can enable their owners to provide better for their care and nor-
mal keeping. Nothing is said about that possibility, but we really
necd to quantify the risks and bencfits to decide this issue. It is
a weak argument at present.

Left to you.

Chapter 5
5.1.1-5.1.3

5.2.1

5.2.2

5.3.1

Left to you. Try your answers on fellow students.
Discussed in section 5.1.

In this case the problem is to explain a term which has a pre-
cise mathematical meaning to a child. If you do not know what
a ‘polygon’ is, you could look in a dictionary or a mathematics
book or ask someone you would cxpect to know (like a mathe-
matics teacher). If you do know, the best way to explain this
idea to a child would probably be to say something like, ‘It is a
figure which has many straight sides {(“poly’”” mcans “many”’
and “gon” means ““angle”’) like these’ and then draw a penta-
gon (a five-sided figure), a hexagon (a six-sided figure) and so
on, and cxplain that the word ‘polygon’ enables us to talk about
lots of different figurcs, with different numbers of sides. More
or less help might be needed depending on the ease with which
the child grasped the idea.

A natural resource like coal or oil is used up and does not get
renewed, the water that flows in a river gets renewed. Curiously
I find that people in different parts of the world view this exam-
ple differently; those with plentiful supplies of water (like the
UK) think it is different from other natural resources, whereas
thosc with limited water supplies (like Singapore) think it is
very similar.

Someone who had never heard the phrase; the members of a
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jury; a university law seminar discussing recent decisions in
some criminal cases. The rest is left to you.
Left to you.

My Shorter Oxford English Dictionary tells me that circumstantial
evidence ‘tends to establish a conclusion by inference from
known facts which are otherwise hard to explain’. So the cir-
cumstantial evidence would suggest Jones stole the paintings if
we discover that Jones is not a wealthy man, that many of the
paintings were reported stolen years ago, that Jones has no
proof of purchase, that his fricnds did not know he had these
paintings and that his explanations of how he camc by them
are vague, uncheckable or provide no proof that he got them
legitimately. This would probably suffice for everyday purposes
though, of course, in a court of law greater precision would be
needed.

To say that the conclusion of an argument necessarily
follows from its reasons, means that if the reasons are true
then the conclusion must also be true; or, to put it another
way, it is impossible for the rcasons to be truc and the
conclusion false. For example, if someone argues as follows:
‘All students work hard and all those who work hard deserve
to succeed, thercfore all students deserve to succced” the
conclusion necessarily follows from the rcasons; this claim
says nothing about whether the reasons are true (do all stu-
dents work hard?); it simply says if they are truc then the
conclusion must be. As such the argument may fail to con-
vince you of its conclusion even though it neccssarily follows
from its rcasons.

To say that a conclusion does not necessarily follow from
its rcasons mecans that the recasons could be true and the con-
clusion false; or, to put it another way, it is possible for the
reasons to be true and the conclusion false. For example, if
somceone argucs, ‘The weapon which killed Smith was found in
Jones’s house and had his fingerprints on it; Jones hated Smith
and cannot provide an alibi for the time of the murder; there-
forc he must have killed Smith’, the conclusion does not
necessarily follow (it may be a very compelling argument but it
does not necessarily follow).

A dictionary or encyclopaedia will give you a phrase like,
‘Democracy is government of the people, by the people, for the
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people. The essential thing is that the government is elected by
the people and can be replaced by others if the people are dis-
satisfied.” This simply reports common usage (it is a reported
definition); it may still be too vague to make it casy to decide if
certain countrics are democracies though some examples might
help. Presumably, if any country is a ‘democracy’, the United
States is, as are various western European countries; certainly
Hitler’s Germany was not, Franco’s Spain was not, and modern
Saudi Arabia is not. A politics text would no doubt give you
much more detail.

Left to you.

In a famous study of poverty in the United Kingdom, Peter
Towsend gave the following definition, ‘Individuals, familics
and groups in the population can be said to be in poverty when
they lack the resources to obtain the types of diet, participate
in the activities and have the living conditions and amenitics
which are customary, or at least widely cncouraged or
approved, in the societies to which they belong” (Poverty in the
United Kingdom, 1979, p. 31). This criterion was defended in
terms of general usage, but also as usable for empirical
research and has been widely acknowledged for its usefulness.
No doubt there is a history of other usages before and since
which could help you.

Left to you.

This may scem plausible at first, but the student evaluation
form may be mecasuring how much the students like the
teacher and surely someone could be a good teacher without
being greatly liked or could be liked without being a good
teacher. They might be popular, fricndly and give high grades
but might be relatively ineffective at getting students to lcarn
what the course is about; surely we should not count such a
person a good teacher. Thus, in the terminology favoured by
philosophers, a good score is neither a necessary condition for
being a good tcacher nor a sufficient condition either (for an
instructive discussion of this example see Scriven, 1976, p.
127).

Left to you.

It secms necessary to be human, male, unmarried and of mar-
riagcable age to be a bachelor. But are these sufficient? Left to
you.
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Here is a possible response:

It is easy to sec what is being argued here, but what do ‘sensi-
tive’ and ‘fully developed human being” mecan? Most of us
probably feel we could describe situations in which individuals
were sensitive or insensitive, human or inhuman. The diction-
ary tells me that ‘being sensitive” means ‘being aware of and
responsive to other people’s feelings’. This is obviously a matter
of degree and even though it may be true that many men have
difficulty in being sensitive to others, many are reasonably sen-
sitive. Whatever the author means by ‘fully developed human
being” this would probably include a reasonable degree of sen-
sitivity to others (if someone was utterly insensitive this would
surely make them less than fully human) but you do not need
to be enormously sensitive to be human. For example, is the
employer who makes employees redundant being ‘insensitive’
or failing as a ‘fully developed human being’? And how scnsi-
tive do you want your soldiers to be? Are tough, thick-skinned
political lecaders less than fully developed human beings?
Perhaps women do generally find it easier to be sensitive to oth-
ers but surely the responsibility for being sensitive must be
placed squarely on the person concerned. Yes, perhaps others
can help but the inference that women have a special responsi-
bility to help men is very weak. I am assuming that this whole
argument relates to Britain at the present time, where there is
much debate about the relationship between men and women,
including their respective rights and responsibilities; perhaps it
has more force in other societies.

Left to you.
Left to you.

People should pay for road usc according to the mileage they
COVCL.

Technically, it means that, of all those who die from mesothe-
lioma, half will die within eight months of diagnosis and the
other half will die after that. The next thing Gould wanted to
know was ‘What are my chances of being in the half of people
who live longer than eight months?” At the time of writing, he
is still alive.

5.11.6

Left to you.
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Chapter 6

6.1

6.2

6.3

6.4

6.5

6.6

Discussed in the text immediately following the question.
Discussed in a later chapter but do not look ahead yet.
Discussed in the text immediately following the question.

1t is difficult to say what evidence would show that ‘TV violence
affects behaviour” because so many factors come into play.
However, if the claim is that watching TV violence makes more
people more violent than they would otherwise be, it might be
possible to measure levels of violence in otherwise similar
groups who have very different TV habits (with some groups
tending to watch morc violence than others). 1t might also be
relevant to find people who say they are influenced by what
they saw on TV, some being made more violent and some being
put off violence. One only has to suggest these possibilities to
think of complications, so perhaps this claim cannot really be
shown to be true or false!

‘TV advertising works’ is left to you.

‘People should be free to watch what they please.” We live in a
socicty which puts a high value on allowing pcople to make
their own choices about how to live their lives — provided they
do not harm others — so this principle will give strong support
to the claim made here. However, by that same principle, if we
could show that watching certain kinds of TV programmics had
undesirable effects — inclining some people to harm others -
this would tell against this claim. But we just saw that this
could be very difficult.

Factual claim: ‘Many trials focus on measuring changes in
physiology, such as blood pressure.” Easily verified by checking
trial reports.

Recommendation: ‘Trials should include patients” expericnces
of how effective treatment is.” To evaluate this we need to check
whether it is possible and whether it could produce uscful
results in this context.

Definition: ‘hard data’ cquals data which can be measured
objectivcly, like blood pressure; contrasted with ‘soft data’, like
the sense of pain or feeling better. It marks a reasonably clear
distinction to the layman; we could check with doctors whether
this distinction works reasonably well.
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6.9
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Dawkins is claiming with great certainty that ‘religion shows a
pattern of heredity which . . . is similar to genetic heredity’. He
made his claim originally in a great public lecture which was
subsequently published in The Independent. 1t does seem true
that most people remain in the faith in which they are brought
up, at lecast in broad terms of remaining Christian, Moslem,
Hindu, Buddhist and so on. Perhaps people change sects more
within their broad religious category, say changing from Church
of England to Roman Catholic, but the broad claim seems true
within my experience of people’s religious beliefs and seems to
fit well with everything else I know. The rough analogy with
heredity also captures something of the unreflective nature of
most pcople’s religious commitment in my experience. So, for
these reasons, 1 regard it as acceptable for the purposc of this
argument.

This picce claims that ‘good randomised controlled trials can be
donc on acupuncturc’. 1t then explains how this could be done,
with ‘pragmatic trials’, and concludes that positive results could
benefit us all. It makes these claims fairly cautiously, but Health
Which is reasonably reputable, so this counts in favour of what
is claimed. However, 1 cannot quite see how ‘pragmatic trials’
could distinguish real effects from imagined ones; maybe this
would be a problem; this really needs cxpertise (in designing
medical trials) to decide whether they could work. So the jury
is out for me and 1 do not accept the claims made here about
pragmatic trials.

This report was in the New Scientist so that lends it credibility.
The marinc scientists who reviewed the plan are likely to have
the relevant expertisc and were probably independent, so that
lends credibility to their views. So I accept that Norsk Hydro’s
plan was probably flawed. This exercisc is really all about cred-
ibility — with which we are about to dcal.

Discussed in the text immediately following the question.

Left to you.

Chapter 7

7.1

(C) She is very likely to have the relevant expertise to be highly
credible.
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(D) The reporter will probably have the expertise to pass on
what was presented. This may depend on the TV channcl.

Partly answered in the text immediately following the question,
but you may have your own questions.

Most people say at this point that the red and white car drivers
can not be given much credence because they have too much to
lose or gain (even though they can see well, etc.). The police-
man and mother seem to be credible witnesses at this stage
(though we may need to know a bit more) and the child is not.

Left to you.

Rufus probably has much to lose if he is convicted, so (although
he may be telling the truth) we generally treat such testimony
rather sceptically in the absence of other evidence — because he
has a vested interest. The doctor presumably has nothing to lose
from reporting accurately what she found - she has nothing to
gain or lose, no vested interest — in giving evidence one way
rather than another. She also has the relevant expertise and the
court context adds weight, so her evidence is highly credible.
Rufus is in trouble!

Left to you.

Direct evidence would come from someone saying, for example,
that they had scen little green men walking out of a spaceship
on to the lawn in their garden. Circumstantial evidence for the
same claim might be indentations and scorch marks where the
spaceship was alleged to have landed and taken off, what looked
like footprints of small men on the lawn surface and forensic
evidence from the grass that unusual chemical compounds had
come into contact with it. Perhaps you can think of more.

The mother might say, ‘I wanted to cross the road safely with
my child so, although he was having a tantrum, I was holding
his hand tightly and attending carefully to the traffic and the
traffic lights. I have good eyesight, visibility was excellent, 1
drive myself so I know what to look for and I don’t know the
two drivers or the policeman.” The policeman might say, ‘I was
on duty. I was attending to the junction; I have good eyesight
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and visibility was excellent. T have also received extensive train-
ing in how to observe and report accurately what I observe and
on my responsibilities when giving evidence in court.’

‘The Sun crosses the sky from cast to west” versus ‘The Sun
orbits the Earth’, or ‘The gate is open and the sheep are on the
road’ versus ‘“The sheep have escaped from their field.’

I assume everyone had good visibility, was not under the influ-
ence of drugs of any kind and was attending to what happened,
except the child, who was having a tantrum. I also assume that
none of the witnesscs knew any of the other witnesses (except
of course the mother and child). I also assume that the traffic
lights were working correctly and normally.

We cannot attach much credibility to cither of the drivers
because they have a vested interest. Nor can we attach any
weight to what the child says (he was not attending to what
happened). I assumec the mother was a driver and knew what
to look for; given everything clse we assumed about her, her
evidence is highly credible. I assume the policeman was undcr
no particular pressure to get convictions. Then, given his
expertise and everything else we have assumed, his evidence is
highly credible too. Furthermore, we have two independent
witnesses saying the same thing so their evidence corroborates
cach other’s. This makes a very strong casc for believing that
the red car did jump the red light.

Left to you.

The tobacco industry stands to gain from such results, so we
need to know how independent the scientists were. If they were
rcputable, independent scientists who were free to publish
whatever they found and werc under no pressure to find results
helpful to the tobacco industry, their results are credible. If they
were tobacco industry scientists or scientists who had some
other kind of vested interest, their results deserve less credence.,
Left to you.

Here is a possible answer — based on particular assumptions:
The owner of the company (B) probably has much to lose (he
may have to pay compensation or suffer in other ways) if he is
held to be responsible for A’s injury, so this reduces the credi-
bility of his testimony. For the same reasons, the foreman’s (F)
credibility is threatened — however he is able to produce a
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maintenance schedule which corroborates his claim that the
machine was always maintained satisfactorily, so this point
seems well proven.

(A) has much to lose (or gain) so the credibility of his claim
that he followed all the safety procedures is not high, because
of his vested interest. (C) is a workmate of (A), so his credibility
is reduced since he is probably biased in favour of his
workmate.

We assume that the health and safety inspector (I) docs not
know any of those involved, or at least has no relationships
with them which would bias him for or against anyone (other-
wise he should not be giving his professional judgement). Thus
he is independent and has no vested interest in arriving at one
judgement rather than another. We also assume he has the rel-
evant training and expertise to judge this issue (otherwisc why
is he involved?). Furthermorc, he must be able to justify his
judgement professionally so his reputation is at risk too. On
these assumptions, (I) is a highly credible witness and his
judgement suggests that the company which designed the saw
and its guard is ultimately responsible for the accident.
Interestingly, (C) claims to have told (F}) that the saw guard
‘was poorly designed and did not function well’. If (C) had the
relevant expertise (was familiar with the problems of opcrating
circular saws) and if (F) knew this, it would suggest that (F)
failed to act on reliable advice and that would make (F) to
blame.

Left to you.

Here is a possible answer — based on particular assumptions:

I assume from the context that this is set in London. The police-
man (P) probably has much to lose if he is found to have
harmed Fran Lee (F) with a baton blow, so this greatly reduces
his credibility. The ‘well-known lawyer and human rights
activist” (A) was probably sympathetic to the AFA but we do not
know his views about the police, so it is hard to estimatc if there
was any bias regarding them. He will obviously know the law
and how it works and his profcssional reputation is at risk if he
says something which turns out to be false, so this lends credi-
bility to his testimony. 1 shall assume the TV news crew were
from a reputable ncws company (BBC or ITV say) and this
lends credibility to their evidence. Furthermore, if there is any
possibility of rescuing some of their film, this could provide evi-
dence concerning the accuracy of what they say, so this puts
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their reputation at risk, which again increases their credibility.
No doubt the R33 leaders would deny blame because they have
much to lose if they are found to be partly to blame. Equally the
R33 member who boasts that he threw the brick refuses to be
identified and therefore is not very credible. I shall assume the
Dutch tourist could see much of what was happening; presum-
ably she has no vested intercst or bias and was merely an
impartial observer so all that lends credibility to her testimony.
No doubt the hospital spokesperson is independent and speaks
with the relevant expertise behind her, but her testimony does
not help us decide who struck ‘at least one severe blow’ to Fran
Lee’s head. On balance and given the assumptions [ have made,
several credible witnesses, (F), (N) and (D) corroborate onc
another and their evidence suggests fairly strongly that (P) —
and perhaps other police — were responsible for the hecad
injurics to Fran Lee.

Chapter 8

8.1.1

8.1.2

8.1.3

8.14

8.1.5

The inference is simply the move from the first two sentences,
taken as side-by-side rcasoning, to ‘a suitable job for anyone
without ‘A’-levels is that of driving instructor’.

The inference is the move from everything before “so’, taken as
joint reasoning, to ‘the world’s climate must be getting
warmer’.

The inference is the move from the first two sentences, taken as
side-by-side reasoning, to ‘it is clear that a fundamental change
is taking place as employers, content with a higher ratio of
temporary staff to permanent staff, alter the structure of their
work force’.

This contains two inferences, the first is the move from, ‘The
outstanding success of Ted’s company, which was launched
against the advice, and without the support, of bankers, busi-
ness consultants and financiers’ to ‘one person’s vision can
prove all the experts in the world wrong’. The second is the
move from ‘one person’s vision can prove all the experts in the
world wrong’ to ‘Anyone thinking of setting up a busincss
should trust their own judgement, and not be influenced by the
advice of others.’

The inference is the move from everything clse {probably best
construed as joint reasoning) to ‘The police force should ban
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their officers from driving at high speed in pursuit of young
joyriders who steal cars’.

This contains two inferences. the first is from ‘when prisoners
under sentence of death are given the choice between life in
prison and execution, 99 per cent of them choose life
imprisonment’ to ‘they fear death more than they fear life
imprisonment’. The second is from ‘they fear death more than
they fear life imprisonment” and ‘one is most deterred by what
onc most fears’ taken jointly to ‘the threat of the death penalty
is more likely to deter most potential murderers than is the
threat of life imprisonment’.

Discussed in the text immediately following the question.

Clearly a poor inference by our test.

As it stands a weak inference by our test. If we add the assump-
tion that ‘there is no other possible explanation’ it becomes a
good inference by our test.

A weak inference by our test.

Not sure what to say about the first inference. Perhaps Ted was
just lucky (so his success was not due to his ‘vision’) — but still
he was successful, so provided we do not put too much stress
on the reference to ‘vision” (but construe that as a reference to
vision, luck and hard work) this is good inference by our test.
The second inference is poor by our test; what worked for Ted
probably will not for most people.

Not so easy to judge by our test; depends on whether there are
any alternatives; sce discussion in scction 9.5, Example 2.
Left to you.

Deductively valid. If Tom recally hates everyone Mary loves,
then if she loves him he must hate himseclf. Of course, if it
means Tom hates everyone Mary loves other than himself, then
it is not deductively valid.

If “in that case he couldn’t have shot the master’ means ‘if the
butler was in the pantry he couldn’t have shot the master” then
the argument is deductively valid; if the reasons are true the
conclusion must be.

Clearly not deductively valid. However, with the added
assumption ‘there is no other possible explanation’, which
means in effect ‘if the sea level is rising, the world’s climate
must be getting warmer’ it is deductively valid.
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Deductively valid.
Deductively valid.
Not deductively valid.
Deductively valid.

Perhaps Daley and Thompson were both able to give details
about the murder which no one could know cxcept the mur-
derer and the police. Perhaps the prosecution was able to show
that Daley and Thompson could not have discussed their own
cvidence with each other so it was given independently and
thus corroborated what the other said (sce chapter 7 on corrob-
oration). Perhaps they were able to convince the jury that they
had no ‘motive’” other than to tell the truth in this case because
they had nothing to gain or lose by giving or not giving their
evidence against Stone. These — and perhaps other facts you
thought of — could surcly convince a jury that the case was
cstablished ‘beyond a reasonable doubt”.

Left to you.
Left to you.

You probably do not know whether the figures arc correct and
so cannot comment on the acceptability of the reasons, but the
inference is clearly weak; there could be all sorts of social fac-
tors causing all sorts of differences, so the reasons could be true
and the conclusion quite unwarranted.

Left to you.

Dawkins begins by considering the following inference:
‘although there is no positive evidence for the existence of a
God, nor is there cvidence against His existence. So it is best 10
keep an open mind and be agnostic.” This has seemed a very
rcasonable inference to many people, but Dawkins argues that
there are many similar inferences which no one accepts; for
example, ‘although there is no positive evidence for there being
fairics at the bottom of the garden, nor is there evidence against
their existence, so it is best to keep an open mind and be agnos-
tic’. He contends that since the second (fairies) infcrence
impresses almost no one, the first shouldn’t either. Although it
is clear that ncither inference is deductively valid, the question
is whether they nonetheless have some force. Though almost
no one suggests that the ‘fairics inference” has any weight,
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some people think the onc about God’s existence is very strong
— because the consequence of being mistaken (and wrongly
believing God does not cxist) might be so scrious (perhaps even
involving cternal damnation!) (For closely related inferences,
sce Pascal’s Wager, Questions appendix, passage 56.)
Argument indicator words make the structurc of this argument
very clear. Ayer’s basic rcason is that ‘all claims about the
naturc of God arc mcaningless’. From this he infers that the
sentence ‘God cxists’ is meaningless. From this and the belief
that ‘only meaningful claims can be meaningfully denied” he
infers that the sentence ‘God docs not exist” mwust be
meaningless too. He then infers from the fact that the agnostic
thinks ‘Docs God exist?” is a meaningful question, that the
agnostic must think ‘God exists” and ‘God does not exist” are
meaningful sentences. Thus, he infers, his view contflicts both
with atheism and agnosticism.

These are all hard inferences to fault; if it is true that ‘all
claims about the nature of God are meaningless” it is hard to see
how his other conclusions could be false. Thus, if you dispute
Ayer’s conclusions you have to challenge his basic rcason.
Philosophers and theologians have been doing this for a long
time!

Chapter 9

9.1

9.2.1

9.2.2

9.2.3

Discussed in the text immediately following the question.

This appears to assunie that only the benefits to animals from
toxicity testing will count towards the benefits argument. The
benefits argument also counts the benefits to humans in
weighing the casc for toxicity testing, so the author is mistaken
in inferring from ‘the benefit to animals cannot be established’
to ‘the benefits argument fails’.

This assumes that at lcast some parents will be able to prevent
their children from committing crimes. Presumably many
children who commit crimes have bad relations with their
parent(s), thus their parents may have great difficulty in influ-
encing them, so this may show the inference to ‘the Criminal
Justice Act . . . should have the effect of reversing this trend’ to
be flawcd.

On the face of it, this inference commits a classic fallacy, since
it has the pattern “if A then B and B is true so A is true’ which
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9.24

9.25

9.2.6

is a common mistake. However, in this case, it is surely rcason-
able to attribute the assumption, ‘there is no other plausible
explanation for the pile of ashes and rubble’ and this is very
likely to be true, so adding this assumption shows the infcrence
to be a good one (by any recasonable standard) and not a fallacy
at all. (For a more extensive discussion of the significance of
this example see Everitt and Fisher, 1995, p.171.)
It is not cnough to add the assumption ‘if Jones has worked
hard he will pass the exam’; this makes the argument deduc-
tively valid, but any questions about the original inference will
now have to be asked of the assumption. For the inference to
succeed the speaker must be assuming that Jones is clever
enough, that he has been well taught, that the exam is no more
difficult than usual, that Jones will not collapse with exam
nerves, and the like (since thesc are all ways in which the infer-
ence could misfire). So if all or most of these assumptions are
true the inference is a good one, but if some are false it is weak.
The inference ‘Mars has long been too dry and cold for life to
flourish on its surface’ seems to be based on the assumption
that “life requires warmth and water’. Since (I think) this is
true of cvery form of life we know, this seems a reasonable
inference. Some people may wish to insist that other forms of
lifc are ‘possible” and they will think this is a weak inference.
In the first paragraph the Noodlc is surely assuming that if our
ancestors did not think of some ‘measure’ it can not be a good
one (or at least that policies and practices which have been in
place for some time arce gencrally better than new ones)!
Identifying this underlying assumption shows how wecak his
inference is. Perhaps the measure he is discussing is a poor
measure, perhaps it is not; but the inference from the fact that
it is new to the conclusion that it is poor is hopeless. Apart from
anything else, circumstances change over time and the measure
has to be weighed on its merits. (However, note that it is sur-
prisingly common for older people to say to younger pecople, ‘1t
was good enough for us, so it should be good enough for you’!)
In the fourth paragraph the Noodle is assuming that if the
measure is supported, then further and less reasonable meas-
ures will be proposed and these will have to be accepted. This is
often called the ‘thin-end-of-the-wedge” argument or the ‘slip-
pery slope” argument. The Noodle would almost certainly have
argued that women should not be given the vote because they
would then demand even more — and these additional demands
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would have to be accepted! Again the inference is hopeless and
the mecasure has to be weighed on its merits. Again this is a very
common pattern of inference which has little merit!

Left to you.

Left to you.
Discussed in the text immediately following the question.

Discussed in section 11.2.2.

Here are some ‘other relevant considerations” which students
have suggested: (i) Perhaps the extinction of species is simply a
‘natural’ process and we should not interfere with it. (ii) If we
accept the argument, many species might quickly disappear. For
example, pandas and tigers are thrcatened with extinction
because of the loss of habitat and some species of whales are
threatened because of over hunting. Surely we simply do not
want to lose these species and perhaps thousands or cven
millions of others? (iii) We might like to climinate some specics,
like mosquitoes, which are responsible for spreading disease.
(iv) Losing some species might produce great changes in ccosys-
tems (for example losing whales might have a big impact on
oceans) — and some such losses might harm us (other such
losses might benefit us). (v) Genetic material might be lost for-
ever and we do not yet know how significant that loss might be.
(vi) It usually costs money and resources to keep species in exis-
tence (because, for example, habitats have to be preserved and
guarded) so we may face some hard choices about the use of
scarce resources. {vii) The loss of some species might particularly
impoverish human life. Surely we have much to gain from a
species-rich environment, including being able to extract uscful
genetic materials and simply being able to wonder at its variety
and beauty! (viii) It would be wonderful if there were still some
dinosaurs around — in somewhere like Jurassic Park!

Perhaps you thought of other considerations too and you
might feel you need to do some research about some of these
before being able to resolve this question to your own
satisfaction.

Here are some ‘other relevant considerations':
(i) It must surely be possible nowadays to make containers
which, like aircraft ‘black boxes’, arc almost indestructible in
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9.6.3

9.7.1

9.7.2

the event of a crash, thus reducing the risk to paintings being
transported by air. (ii) It must also be possible to construct such
containcrs so that they can properly regulate the atmosphere in
which the painting is transported. (iii) Paintings arc often ‘at
risk” in their home galleries — from excessive humidity, poor
security (some famous paintings have becen attacked by van-
dals), over-zealous cleaning and even from flooding. (iv) Home
galleries are often too impoverished to maintain paintings in
the best possible atmosphere and security. (v) Many pcople
attend these big art exhibitions — which brings in a grecat deal
of moncey - so this money could help impoverished ‘home’ gal-
leries protect and look after the paintings. (vi) Many people get
cnormous pleasure from these big art exhibitions and they
incrcasc interest in such paintings throughout the world and
this is good for the paintings.
Again, perhaps you thought of other considerations too.

Left to you.

Largely left to you, but if you skim the piece looking for argu-
ment indicator words, you will quickly find the following, and
these will help you locate quite a few of Dawkins” arguments:

So it is best to keep an open mind and be agnostic [about the
existence of God].

... because the same could be said of Father Christmas and
tooth fairies.

... so shouldn’t we be agnostic with respect to fairies?

... the reason is that most people have a residue of feeling
that Darwinian cvolution isn’t quite big enough to explain
everything about life.

... because any God worthy of the name must have been a
being of colossal intelligence, a supermind, an entity of enor-
mous sophistication and complexity.

... because it raises a bigger mystery than it solves.

... for it simply postulates the difficult to explain.

. we can safely conclude that He [God] is very, very
improbable indeed.

Applying other techniques, like the ‘therefore’ test, will then
help you understand the rest of Dawkins” arguments (which he
mostly displays very clearly). Doing these things and applying
the other lessons we have practised should help you to write a
response which genuinely focuses on the issues.

This is entirely for you to answer.
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Chapter 10
10.1-10.2 Left to you.

10.3

10.4.1

10.4.2

10.4.3

[t is clear that this example about the decath of Napoleon
exhibits the right structure, it considers two alternatives and
provides evidence which tells against the cancer option and
provides quite a lot of evidence for the arsenic poisoning
option. Whether this is a good and persuasive argument
depends on whether there are other possibilities which should
have been considered and other evidence which should have
been taken into account or looked for. For example, perhaps we
need to check whether there arc other ways the arsenic could
have got into Napoleon's hair (say through a hair dressing that
was commonly uscd then?). Or is there any other cvidence
about his behaviour before his death which might suggest
other possible causes of death? For most of us the argument
will be convincing cnough if we have good reason to believe
that the experts are right about what his symptoms signity and
no other experts have had good cvidence for other possible
causes of his death. Of course, somconc who researches
Napolcon’s death for a PhD thesis, will nced to investigate the
cvidence and what other experts have said very carefully, but
most of us have to rely on experts in a situation like this.
Incidentally, this explanation [its well with something else 1
know, namely that horscimen used to give their horses small
doses of arsenic before they entered a show to make their coats
shine!

Pcrhaps there was colossal volcanic activity on Earth at
that time which threw enormous quantities of dust and poi-
sonous fumes into the air. Perhaps somec diseasc swept the
dinosaurs away. You may be ablc to think of other possible
explanations.

Evidence of colossal volcanic activity could be shown by huge
lava Ilows of the correct date over a huge part of the Earth (as
is the case in India). T do not know enough about how diseasc
might be revealed as the cause; perhaps experts could say what
to look for in fossils.

Presumably, there arc no dinosaur fossils later than 65 million
years old? What is said fits well with everything else 1 know and
believe, so the rcasoning seems quite strong. You may know
more and have a different view,
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Left to you.

Maybe some dinosaurs could have survived on these plants; we
need to know how extensive the plants were and whether at
least some specics of dinosaurs ate them to know whether this
evidence conflicts with the explanation we have been offered
for the death of the dinosaurs.

This scems to render the meteor explanation less likely (unless
we can find evidence of other colossal meteors arriving at the
right times). Perhaps we nced to look for different explanations
for different extinctions.

Left to you.

1t is reasonably easy to mark this passage up so that you can see
what is going on:

An underwater survey of the Witch Ground, in the North Sca
off Aberdeen, has discovered CI[a trawler which was probably
sunk by a sudden burst of methance gas escaping from a vent in
the sea floor — known as the Witch’s Hole]. R1<When mecthane
— or natural gas — bubbles through the sea in big enough vol-
umes, it lowers the density of the water around it to a point at
which objects, including ships will no longer tloat>. R2<’Any
ship caught above {such a blow-out] would sink as if it were in
a lift shaft'>, said Alan Judd, a marine geologist from the
University of Sunderland who led the Witch Ground survey
expedition. R3 <In this case the trawler had sunk ‘flat” with its
hull sitting horizontally on the sea bed exactly over the Witch's
Hole vent>. R4 <This was consistent with the vessel being sunk
by a methane blow-out>; R5< if it had been holed[AH] she
would have sunk with the holed end lowest>. Even sailors who
jumped overboard wearing life-jackets would sink like stones.
R6<The Witch Ground and the Witch's Hole in particular, have
long becen known among fishermen as treacherous waters>.
R7<Methanc blow-outs are thought to have destroyed about
40 oil platforms around the world; the Witch Ground is just 22
miles from the Forties oil field>.

Docs the report consider other reasonable possibilities?
Could therc simply have been a great storm? Could a
submarine have caught in the trawler’s nets and dragged it
down (as happened in another famous case)? What evidence
would show for or against these possibilities? A storm would
probably have allowed the trawler time to send a Mayday
message and might have allowed the men time to put on safety
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clothing or launch a safety raft; a methanc blow-out might be
too sudden to allow any of these? We should look for evidence
on these? On the submarine theory, the nets would have to be
out; werc they? Presumably there is no evidence of the trawler
being holed? If the arca is known to be treacherous presum-
ably this is becausc other ships have been lost there so
shouldn’t we expect to find other ships nearby similarly
unholed, sitting ‘flat” on the bottom, ctc., if this explanation is
to be completely convincing?

Marking this up is casy so we leave that to you. This picce
provides threc picces of evidence and two other reasons against
believing that ‘consumption of cholesterol affects the level of
blood cholesterol(Ch)’. Assuming the cvidence is from rcliable
sources (and the MRC is reputable) they tell against Ch.
Assuming the other reasons arc true too, they also raise
questions about Ch. If what this says is true it is interesting and
persuasive to me. Back to cating butter!

The picce explains why the number of ‘twin births” has
incrcased and why the increcase is entirely due to increased
numbers of ‘fraternal twins’. It then argues that these will
continue to increasce ‘because more women will seek fertility
trcatments’ but will stabilise — with most births still being
single births. Given the figures, it scems a plausible argument.

Discussed in the text immediately following the question.

[0.9-10.10 Left to you.

Chapter 11

11.1

11.2.1

11.2.2
11.2.3

Left to you.

Hans has complained that your test was unfair. That gives you
a problem. Three options are (i) re-mark the paper then discuss
the result with Hans, (ii) refer the test paper to a colleague for
scrutiny and Hans’s paper for re-marking, (iii) do nothing.
Left to you.

Here are some options: (i) threaten the Japanese Government
with the use of the bomb, (ii) try to negotiate peace, (iii)
demonstrate the power of the bomb to the Japanese on an
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11.5.1

11.5.2

11.5.3
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uninhabited area, (iv) don’t usc the bomb but continue thc war
with conventional arms, (v) drop the bomb on military targets,
(vi) drop the bomb on citics, (vii) abandon the war.

(i) If you re-mark the paper and discuss the result with Hans,
you may change your mark or confirm it; it you discuss it with
Hans he may be persuaded of the correctness ol your final mark
or not; if he is not he may appcal; other students may be
affected by the reasonableness of what you do.

(ii) 1f you do nothing you will be saved some work; Hans may
appeal and other students may be disaffected.

Left to you.

(iii) if you demonstrate the power of the bomb to the Japanesce
on an uninhabited arca this will avoid killing thousands of
innocent civilians (which will happen if dropped on cities); may
persuade them to surrender (but they have fought fiercely
despite huge losses so maybe it won't); will limit your scope for
further attacks (because you have only two of these bombs);
may cost you further American soldicrs lives as the conven-
tional war drags on (and this may cost you votes in the next
clection).

(iv) if you don’t use the bomb but continue the war with
conventional arms, this will certainly cost you far more
Amcrican scrvice men’s lives (the Japanese fight very fiercely
and don’t yicld easily); it will be costly in conventional arms
too; the war will probably drag on for much longer than it
would if you use the bomb; all this may cost you votes in the
next election.

Left to you,

The obvious moral principle here is that you should not break
promiscs. Most people act on this principle much of the time
(otherwise trust would soon break down), but it might depend
on the case.

This is a moral dilemma; on the one hand, most pcople believe
that you should not break promises but, on the other, also most
people believe you should save friends from harm if you can. It
will depend on the seriousness of the case.

Left 1o you.

Discussed in the text immediately lollowing the question.
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Left to you.

Here is a possible brief response: “We could leave things as they
are, try to educate people or ban killing animals for sport. The
first option causces a lot of suffering to animals, gives pleasure
to those who engage in these sports and disgusts many other
people. If it is abhorrent to most pcople in the UK the third
option would spare their feelings, but some pcople would lose
their hobbies and cven livelihoods and they would feel very
aggricved. It is important to be tolerant of others and let people
live their lives as they choose but cruelty to animals should not
be tolerated. Trying to educate people against this activity is a
slow process; many animals would suffer in the process and
such a policy might not succeed in eliminating this activity.’
Left to you.

Lelt to you.

Here is a possible brief responsc: “We could lcave things as they
are, try to educate people or compel parents to have their children
vaccinated. Becausc more and morce parcnts are worried about
the risks from vaccination, the first course carrics a substantial
risk of polio outbreaks, with resulting injury to children, perhaps
even death. Perhaps education could succeed in persuading more
parents to have their children vaccinated, but many are increas-
ingly suspicious of Government claims about health. Compulsion
would generate passionate hostility from some parents, is
contrary to our traditions and would probably produce martyrs.
We need reliable research on the risks of all options.

You have becn made an offer so you have to decide. There are
two options; you take the bet or you don’t (maybe you could try
to negotiate try too!). What are the likely conscquences? If you
win, you get £1,000; if you lose you lose £100, so you have a
50-50 chance of winning ten times what you risk losing. If you
valuc the possibility ol winning £1,000 more than you hate the
idea of losing £100 it is rational to accept the bet, but the out-
come might be that you lose £100. That's life! (c¢f. Sutherland,
1992, p. 5f).

it is very likcly that the coin will land heads at least once, so the
chance of losing any money is tiny and the chance of gaining
quite a lot is very considcrable!

Left to you.
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11.11.1 Left to you.

11.11.2 Here is a possible answer which covers some of the points
which could be made: Spending £7.5 million pounds to return
one captive killer whale to the ocean does scem an
extraordinary waste of money, especially when you consider the
other things for which the moncey could have been used.
Howecver, 1 shall argue that it was right to do this and that there
arc other lessons we should learn from this phenomenon.

in the first place, since this money was raised for a very
specific purposc, namely to return Keiko to the wild, it had to
be spent doing preciscly that — at least. You cannot campaign to
raisc moncy for a cause and then usc the moncy for some quite
different cause. In general, people want to know their money
gocs in support of the causc for which they gave it. Doing
otherwisc might well be illegal, but even if it is not, it would
rightly gencrate fierce opposition from those who donated
money. Furthermore, if money which had been donated for
some good causc were used for other purposes, this would
undermine people’s readiness to give moncy in other cases.

For all these reasons, Keiko had to be returned to the wild —
though any moncy left over could have been used for related
causcs, in keeping with the donors” concerns. Notice that the
moncy did not just return Keiko to the Atlantic; it also gave
further publicity to a cause which donors cared about — treating
animals well in general and perhaps saving whales in
particular. It was a symbolic act and it is hard to quantify thc
effects of such acts.

So, there really were no alternatives. But having said that,
what lessons can be learned from this phenomenon? The whole
experience suggests to me that other good causes need their
own Free Willy type films in order to move people. Consider the
case of saving the sight of thousands ol pcople in the
developing world by funding simple operations; surely it would
be possible to make a film which would highlight the plight of
such people and thus move others to want to help? Then a
campaign to raisc funds to restore the sight of such people
might be similarly successful. Perhaps it would have to be a
sentimental film, but the problem is to move those who can
afford it to help thosc in need.

Of course, there arc many possible objections to my proposal;
it might be casier to raise money for animals than for pcople;
perhaps Free Willy was a very special film; perhaps people will
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give money for a particular whale (or person) and not so readily
for whales (or people) in general; perhaps there is only limited
scope for this kind of campaign to work; and so on. But, having
said that, it will be clear from all the reasons I have given that
[ reject the author’s conclusion in the Free Willy picce and
recommend that other good causes try to get studios to make
moving, perhaps sentimental, films which they could then usc
to support their own campaigns.

Of course there are many other possible responses to this
picce.

11.11.3 Left to you.
11.11.4Here is a possible answer which covers some of the points
which could be made:

The problem here is to decide whether to accept money for a
good cause (in this casc to fund a university chair of
international relations) when the money comes from a tobacco
company. If we do so, the company may get good publicity out
of its donation, the university may appear to condone the sale
of tobacco and campaigns to reduce smoking may feel
weakened. It is hard to know how likely these effects are, but
perhaps the university could both accept the money and state
its opposition to smoking. That would be a matter for negotia-
tion with the company. If the university docs not accept the
money, perhaps the chair of international relations will not be
appointed, but again we need to know how likely that is.

The implication of this piece is that the campaigners object to
accepting moncey from a source which “is responsible for much
illness and many deaths worldwide’. But the author challenges
that argument by saying that cars arc probably just as
responsible for illness and death (from accidents and pollution)
and that armaments companies make ‘dangerous products’, but
in neither case do we refuse to associate with such companics.
With these and other examples he scems to want to say there is
no way to draw a line here. However, the cases he mentions
differ from cigarettes in key respects. Cars bring many benefits
and are not addictive; furthermore, we simply do not yet know
how to manage without them and we are trying to reduce the
harm they do. Armaments companies are necessary too, given
the way the world is, and we try to regulate them closely to
reduce the harm their products do, especially to innocent civil-
ians. As to butter, it is not addictive and people are free to cat it
or avoid it as they wish. No onc thinks skis and parachutes are
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like cigarettes and these examples show how the author has
lost sight of the issuc!

The author also argues that what tobacco companies do is
entirely legal and their donation could bencfit thousands of
people. Being legal docs not make it right but it is important to
distinguish between this and money obtained illegally (say
through drug trafficking) and it is true that many could bene-
fit from the donation.

The author’s fourth argument, that there is no difference
between accepting a donation from the tobacco company and
accepting moncy raiscd through taxes (including those on cig-
arcttes) is disingenuous. Companies give moncy because they
expect favourable publicity and direct gain from their donation;
money raised in taxcs cannot be traced to any particular source.

Though T think the author’s arguments for accepting dona-
tions from tobacco companies are mostly poor, T would argue
that we should accept the money, for the good that could be
done with it, provided this doecs not prevent us from continuing
to campaign against an activity which causes much ill health
and decath. In the Preface to his play Major Barbara, George
Bernard Shaw puts a similar argument for getting the ‘cannon
founder's” money into the hands of Major Barbara, the
Salvation Army officer.

11.11.5 Left to you.



Glossary

Critical thinking usecs ordinary English. Virtually all the language
which is used in this book can be found quite casily in a good English
dictionary. That is deliberate. Critical thinking simply requires us to use
ideas and distinctions which are alrcady available to most sixth form
students who understand ordinary English. There is no need lor jargon
and although a few scmi-technical terms (like ad hominem, hypothetical,
converse, etc.) can be helpful, most of the language we need in order to
cngage in even high-level critical thinking is ordinary language.
However, it is necessary to be clear headed about the use of this lan-
guage, hence the nced for this Glossary. The Glossary cxplains the
meanings of terms and phrases as an aid to keeping students” thinking
properly focused, but there is no intention that the usage explained
here should differ from (clcar-headed) ordinary usage.

Analogy: Somctimes it is helpful to think about onc matter by recog-
nising that it is like another, more familiar one. For example people
sometimes explain what the movement of molecules in a gas is like by
saying that they move like a large number of snooker balls bouncing off
onc another (but in three dimensions rather than just two). If someone
rcasons ‘by analogy’, they say ‘A is very like B in a number of respects
so A is (probably) like B in another respect which interests us’; for
example, in chapter 1 1 say that critical thinking is like basket ball in
that it comprises various skills, so you can (probably) improve your
critical thinking ability in the same way that coaches teach basket ball.

Argument: In the context of critical thinking, the term ‘argument’
refers to a set of claims, some of which are presented as reasons for
accepting somc further claim — the conclusion. The rcasons arc pre-
sented with the aim of persuading the hearer or reader to accept the
conclusion. Many clear examples are provided in the text above; in
cach of these some basic claims arc put forward as reasons which
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support further claims — the conclusions. Reasons may be factual
claims, value judgements, definitions or interpretations (for example,
see Question 6.3) and there is a similar variety among conclusions.
Arguments can vary enormously in their structure and content, but
they always contain a sct of claims which are presented as rcasons for
accepting somce further claim - a conclusion and they are always
intended to persuade their audience.

There is an everyday sense of ‘argument” which means roughly ‘quar-
rel’ but this is a quite different usage.

Argument indicators: These are the words we commonly use to
show that reasons are being presented in support of a conclusion; they
arc words like therefore ..., so ..., thus ..., hence ..., consequently ...,
which proves that . . ., I conclude that . . ., it follows that . . .(where the dots
are the conclusion) and because . . ., since . . ., the reasons are . . ., the evi-
dence is ... (where the dots indicate rcasons (see cxamples .. .). Of
course, there arc many other phrascs in English which play a similar
role (cf. section 2.3).

Assumption: We commonly call a belief an assumption when it is
clearly accepted or ‘taken for granted’ by a speaker or writer but is not
stated or made explicit by them; for ecxample, somconc engaging in a dis-
cussion about miracles may fail to mention that he belicves in the
existence of an omnipotent Christian God, but this may be obvious
from other things he says. This is the most important usage of assump-
tion in our context (sce section 4.1).

Note also that in ordinary usage we sometimes call an explicit claim
madc by a speaker or writer an assumption, either (i) because we wish
to note that the speaker or writer has given no reasons for accepting it or (ii)
because we wish to challenge the claim. Thus, if someone was arguing the
case for believing in miracles and clearly and explicitly based their case
on the claim that there is an omnipotent Christian God, one might say
(i) ‘but this is only an assumption; why should I accept it?” or (ii) ‘but
this is only an assumption; I don’t belicve it at all”.

Belief: This term is used in an entirely everyday sense; it refers broadly
to the claims/sentences that an individual person holds to be true or
right. There are many different kind of beliefs, including scientific
claims (‘the Earth goes around the Sun’), religious beliefs (‘God cre-
ated man in His own image’), moral principles (‘it is wrong to break
promises’), prudential beliefs (‘it is better to buy a house than to rent
in the UK’) — and many others. 1f an individual A believes a claim P, P
may be true or false, scientific, religious, moral, mystical or whatever;
it may be harmless or pernicious, plausible or not, and much more — it
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may cven be meaningless or vacuous. Many arguments throughout the
text express the beliefs of their authors.

Conclusion: If rcasons are presented for accepting some other belief,
C, then C is called a conclusion (of that argument). Thus the conclusion
of example 2 in section 4.1 is ‘all the unemployed could solve their
unemployment problem by great ingenuity in scarching for a job or by
willingness to work for less’. If rcasons are given for one conclusion,
which is then used as a rcason for a further conclusion and so on - in
a chain of rcasoning — the last is called the main conclusion and the
carlier ones in the chain arc sometimes called intermediate
conclusions. Thus, in the first example in section 3.5, the main
conclusion is ‘we should prohibit the use of techniques which cnable
people to choose the sex of their children” and “if people can choosce the
sex of their child, it is likely that there will eventually be more males
than femalces in the population” is an intermediate conclusion.

Notice that a conclusion docs not necessarily come at the end of a
picce of reasoning. It may be stated at the beginning, then argued for
(there are many cxamples in the text). The conclusion of a picce of
rcasoning might be a factual claim (‘so he must be the murderer’), a
rccommendation (‘so you ought to buy this car’), an interpretation (‘so
Iago should be scen as a trecacherous villain’) a decision (‘so I shall take
the job’) ctc.

Consistent/Inconsistent: Two claims arc consistent provided they
could both be true or correct at the same time. They are inconsistent if
they CANNOT both be true or correct at the same time. Thus, ‘Mt
Everest is 29,000 feet high” is consistent with ‘Mt Everest is in Nepal’
but is inconsistent with ‘Mt Everest is 15,000 metres high.” The Ten
Commandments arc consistent with cach other but not with ‘Do
whatever you want to do regardless of others.” People are consistent
provided the things they say could be true or correct together; they are
inconsistent if this is not the case. Somcetimes inconsistency is fairly
obvious, as in the Mt Everest example above, but sometimes it is morc
deeply buried in what people say and believe. Here is a less obvious
cxample of inconsistency, ‘People strive only to obtain praisc. When
certain behaviour brings approval, a baby will try to continue in that
way. But, what if your baby’s bchaviour disappoints you? The less
attention you give this behaviour the better; children love drama and
may repeat their misbehaviour just to witness your explosion.’

Contradiction: Strictly spcaking someone contradicts themselves if
they say or belicve ‘A is truc” and ‘A is false’ at the same time, for
cxample, ‘Mt Everest is 29,000 ft high” and ‘Mt Everest is not 29,000 ft
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high.” Sometimes contradictions are very evident in what a person says
or believes (as in the Everest example) but often they are deeply buried.
If somcone contradicts themselves they are clearly inconsistent (since
their claims cannot both be true) but inconsistent claims could both be
false, so inconsistency does not necessary imply a contradiction.
However, these two terms are commonly used to mean much the same
(sce the Oxford English Dictionary).

Converse: The term converse is usually used to refer to the ‘opposite’
(in a certain sense) of an hypothetical. The converse of any hypo-
thetical “If A then B’ is simply the hypothetical “If B then A’. Thus the
converse of “If fire is burning then oxygen is present’ is “If oxygen is
present; then fire is burning.” Notice that in this example although the
initial hypothetical is true, its converse is not. Sometimes the converse
of a hypothetical is true and sometimes not.

Counter-example: General claims may be challenged by finding
counter-cxamples. Suppose someonc claims that ‘all politicians are
dishonest’; if we can find one or more politicians who are honest then
these are counter-examples to the general claim and it is shown to be
mistaken. Whether counter-examples greatly weaken a general claim
depends on the case; in this case, the proponent of the original claim
might just say ‘'OK, nearly all politicians are dishonest’” and this may
serve his purposce just as well. To challenge this further claim would
require quite a few more counter-examples. In another example,
consider the gencral principle that ‘it is always wrong to break a prom-
is¢’; if you can then describe a situation in which it seems right to break
a promisc this will be a counter-example to the general principle. For
cxample, if breaking your promise will save the lives of many innocent
people in a war situation, this might well be the right thing to do and
this would be a counter-example to the general principle.

Disposition: If you say that somcone has a ‘sunny disposition” you
mecan that they are inclined to be cheerful; confronted with situations
which might worry or displeasc other people, such a person is more
likely to react cheerfully. So dispositions arc behaviour patterns; they
arc a propensity to behave in a particular way; a kind of habit. In our
context this idea matters because we do not want students just to be
good at doing critical thinking tasks when they are set, but we hope
that they will become disposed to use the techniques explained and
practised here.

Entails: In contexts where a casc is being argued or discussed, this
term is often used to mcan something like ‘is a logically incscapable
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conscquence’. For example, a company’s Finance Director might say of
his company’s finances, ‘The planned investment programme will
entail heavy borrowing’ meaning, ‘We don’t have sufficient cash to
finance this investment ourselves and the only way to finance it will be
by heavy borrowing.” In everyday contexts, ‘entails’ is often used more
loosely — so that there is a substantial overlap between the common
usage of ‘entails” and ‘implies” (sec Imply/Implication).

Fallacy: The central usage of this term is to refer to a pattern of reasoning
which is mistaken and which people commonly use. For example it is
surprisingly common for people to arguc ‘B came after A so A caused B’
{(as in, ‘I got my cold after Mary so I must have caught it from her').
Another such pattern is what is called the ‘ad hominem fallacy’, where
you arguc against whal somcone says not by addressing their claims but
by attacking them (as in ‘We should not listen to the complaints of pris-
oners because they are convicted criminals’). It can be quite difficult to
recognisc when a picce of reasoning is genuinely a fallacy. The term fallacy
is also more loosely used to refer to any error in reasoning.

Hypothesis: This is a claim which is put forward “for considcration” or
to be investigated, rather than being presented as true. For example, sci-
entists investigating the death of the dinosaurs put forward the
‘hypothesis’ that an enormous meteor crashed into the Earth at about
the time the dinosaurs became extinet. Subscquent investigation has
confirmed this hypothesis to a large extent — there is strong evidence
that such a meteor landed in the Gulf of Mexico — so the hypothesis has
moved from being an hypothesis to being widely belicved to be true
(though whether it caused the extinction of the dinosaurs is more open
to question).

Hypothetical: This is a sentence which has the general form ‘if A then
B” where A and B arc sentences. For example, ‘If you work hard at this
course then you will get a good grade’ is a hypothetical; so is the
sentence “if people can choose the sex of their child, it is likely that
there will eventually be more males than females in the population’.
There arc many cquivalent ways of expressing hypotheticals in English,
for example, ‘suppose we continue to damage the ozonce layer; in that
casc therc will be far more casces of skin cancer’, or ‘unless we stop
damaging the ozone laycr, there will be far more cases of skin cancer’;
there are many others too (sce section 3.6).

Imply/Implication: There is an everyday sense of these words which
nicans roughly ‘suggests’ or ‘leads me to believe’, as when the detective
says, ‘the evidence implics that Smith was present at the murder’.
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However, the word ‘imply” is often used more strictly to mean ‘if . . .
then ...” For cxample, if someonc says, ‘the presence of fire implies
that there must be oxygen present’, they could equally well say, ‘if there
is firc then oxygen must be present’. In general, to say that ‘A implics
B’ is to say somcthing like ‘if A then B’, either strictly as in the oxygen
example or more looscly as in the detective example. To say that ‘A
cntails B’ is usually to say ‘A implics B” in this strict usage of ‘implics’
{scc Entails).

Inference: In cveryday usage, when people speak of an inference they
sometimes mean a ‘gucss’ based on the information they have, or the
conclusion they have reached — again based on other things they
believe. For cxample, after reviewing the cvidence a detective might
say, ‘The infcrence is that we should question Jones again about this
case.” In our context, the usage is derived from logic, where it mcans
the ‘step’ from reasons to conclusion, the ‘move’ from one to the other.
Thus, if somcone argues, ‘Some people have solved their own uncem-
ployment problem by great ingenuity in searching for a job or by
willingness to work for less so all the unemployed could do this’, the
inference is the move from ‘some pcople have ... to “all the uncm-
ployed could do this’. Though the recason presented in this argument
has often been true, the inference to the argument’s conclusion is
much more questionable. Other instructive examples arc given in
scveral chapters, especially chapters 8 and 9.

Knowledge: In its cveryday usage this term is used in scveral ways.
Onc usage refers to knowing some fact (as in ‘John knows that
chemotherapy will make his hair fall out” or ‘John knows that the
Earth is 93 million miles from the Sun’); another refers to knowing how
to do something (as in ‘John knows how to ride a bicycle’); another
refers to being acquainted with an object, place or person (as in ‘John
knows New York’).

If someone claims to know the fact, for example, that ‘The Earth is
93 million miles from the Sun’, then this is something they take to be
true. If they are not sure about its truth they will tend not to say they
‘know” it, but will probably say they ‘suspect it is true’ or it is their
‘opinion” or somce such alternative to ‘know’.’

Of course, people c/aim to know things which are in fact fa/se and in
that case the rest of us would say they do not really know it. For a per-
son to know, for example, that AIDS is caused by a virus, they would
have to accept this, they would have to have good rcason to accept it
and it would have to be frue.

Metacognition: This simply means ‘thinking about your thinking’.
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For example, if you reflect on the thinking you went through in
arriving at some decision, you are engaged in metacognition — in think-
ing about your own thinking. Sometimes you just work out the
solution to some problem without thinking about how you are doing it
or how you should do it; then you are just thinking, without engaging
in metacognition. If you are not very skilled at, say, decision making,
many people believe that the way to improve it is through thinking
about how you usually do it and then trying to correct the weaknesses
by thinking self consciously about how you make the next decision.

Necessary and sufficient conditions: To say that ‘A is a necessary
condition for B’ is to say that ‘if A is not the casc, B will not be the case
cither’. Thus, if a teacher says ‘a good musical ear is a necessary condi-
tion for learning to play the violin’, this is the same as saying “if you do
not have a good musical car, you will not be able to learn to play the
violin’,

To say that ‘A is a sufficient condition for B’ is to say that, ‘if A is the
case, then B will be the case also’. Thus, if a lawyer says, ‘being born in
the UK of British parents is a sufficient condition for obtaining a
British passport’ this is the same as saying, ‘if you arc born in Britain
of British parents you can havc a British passport’. Clearly, although a
good musical car is nccessary for learning to play the violin, it is not
sufficient (you will need lots of practice too). Equally clearly, although
being born in the UK of British parents is sufficient to get a British
passport, it is not necessary, since other people can qualify for British
passports too.

Reasons: Arguing a casc consists in giving reasons for a conclusion.
The rcasons are presented as supporting the conclusion and are
intended to persuade an audience to accept the conclusion. Thus, in the
first example in scction 3.5, ‘most prospective parents want sons’ is
given as a reason for believing that ‘if people can choose the sex of their
child, it is likely that there will eventually be more malces than females
in the population” - which in turn is one of the reasons for the main
conclusion. If someone offers reasons for a conclusion they present
themselves as both believing the reasons and belicving that they sup-
port the conclusion.

Sufficient conditions: (see Necessary and sufficient conditions).

Supposition (and Suppositional reasoning): A supposition is a sen-
tenice which begins with the word ‘suppose’ or some synonym. For
example, someone who is thinking about current experiments on
genetically modified crops might say, ‘Suppose these experiments do
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risk dangerous contamination of other crops . . .?” Such a sentence does
not commit the speaker to the view that these experiments do carry a
dangerous risk; he or she is simply speculating about what would be
the case IF this were so. Reasoning from such starting points is often
called ‘what if’ reasoning, or hypothetical reasoning or suppositional
reasoning. This kind of reasoning is very common in theoretical con-
texts. The police have to use it a good deal too, for example asking
‘What if Smith really was in Amsterdam at the time of the murder . . .2’
For a famous cxample sce the Questions appendix, passage 51.

Truth: This term is used in an ordinary, cveryday sensc. Physical sci-
entists aim to establish truths about the world, like Newton’s laws of
motion. Biologists try to establish truths about living things, like which
genes determine which human characteristics. Psychologists aim to
establish truths about the human mind, for example whether it works
in some important respects like a computer. When these questions are
answered with sufficient evidence then we tend to speak of the truth
ol the matter. Before we are sure, we tend to speak of hypotheses, opin-
ions, beliefs, conjectures, guesses, ctc. Truths arce often called facts. 1t is
disputed whether the term ‘true’ should be applied to moral, political,
religious and other belicefs.

Valid/Invalid: ‘Valid” is often used as a very general term of approval,
as in ‘The Headmaster’s policy on truancy is perfectly valid’ but it also
has a very specific meaning in the context of argument appraisal where
it is short for “deductively valid’. Consider the argument ‘If Smith’s fin-
gerprints are on the gun then he is the murderer. His fingerprints are
clearly detectable on the gun. So he must be the murderer’; in this
argument, IF the two reasons are truc, then the conclusion MUST be
truc; it is IMPOSSIBLE for the rcasons to be true and the conclusion
false. Such an argument is called ‘deductively valid” or “valid” for short.
Validity in this sense is a matter of the relationship between the reasons
and their conclusion. In this usage, reasons and conclusion may be true
or falsc (but not valid) and arguments as a whole are valid or not (but
not true or false}. An argument is said to be invalid if it is not valid (cf.
chapter 8).





