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The ability to come up with good questions is part of what makes a 
fl exible problem-solver. Developing this ability enables you to interrogate 
the question, eliminate unfruitful lines of enquiry, and stalk the solution.

The skill of creating fruitful questions is at the heart of developing a 
personal heuristic.

It must be experienced, refl ected upon, and integrated into your world 
view. Regular practice and discussion with experienced problem solvers 
is the key to this.

What follows is a series of stepped activities that will move you from simple 
cases to the tough cases that require more advanced problem-solving skills.

 1 Interpreting the problem 

Key term
Heuristic (noun)	–
a	process	or	
attitude	which	
enables	you	to	
tackle	problems/
situations	you	have	
never	encountered	
before.	

ACTIVITY: ANIMAL, VEGETABLE, MINERAL?

You	think	of	an	object,	and	your	peers	race	to	discover	what	it	is	by	
asking	questions	to	which	you	can	only	answer	Yes	or	No.	Read	the	
following	example	then,	in	small	groups,	try	the	activity	yourself:
The	Riddler	thinks	of	an	object	and	writes	it	down	(in	this	case,	
they	think	of	a	telescope).	The	opposing	team	ask	questions,	to	
which	the	Riddler	must	answer	Yes	or	No	truthfully.

Team: Is it an animal, vegetable or a mineral?

Team: Is it made of wood?

Riddler: Mineral.

Riddler: No.

Team: Is it man-made?

Team: Is it a piece of sporting equipment? 

Riddler: Yes

Traditionally	the	
questions	start	
with	this,	the	
only	time	that	
an	answer	other	
than	Yes	or	No	is	
expected	of	the	
Riddler.

Note
A	heuristic	
education	
involves	learning	
by	exploring,	
interrogating	and	
discovering	things	
yourself.
Preparing	for	the	
unknown	is	at	the	
heart	of	problem-
solving	–	and	the	
development	of	a	
heuristic	is	vital	to	
your	success.	
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1 Fur  No fur

Mammals

Birds

Reptiles

AmphibiansFish

No feathers

External fertilisation

Gills in adult No gills in adult

Internal fertilisation

Feathers

Yes/No question tree

▲ Figure 1 One way to approach the game of Animal, vegetable, mineral

An alternative version of this creative questioning game is directed at 
investigating suspicious deaths. In this case, one person knows the 
explanation for a suspicious death, and the others must ask questions, 
to which the Riddler can only answer ‘Yes’ or ‘No’. The most famous of 
these begins with the following clue:

‘A man enters a fi eld with a bag; and he dies.’

If you wish to play a round of the sleuthing game, then arrange for one 
person to read ahead to the explanation, so you can then interrogate 
them.

1.2 Modelling the problem
Time and speed
The passage of time is inescapable, and it can be diffi cult to grapple 
with in problems.

With time comes change – and getting a grip on the rate of change 
(or the rate of rate of change) can be both critical and tricky. 

The main problem-solving tool for mastering the ‘what is going on 
when?’ aspects of a problem that changes over time is to reduce the 
change that is taking place to a series of snapshots. In this way, you 
can control time, by pausing it.
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The relationship between distance, speed and time is frequently 
presented as a triangle of variables as in Figure 3.

The triangle is not wrong: it certainly helps if you are trying to 
remember the formulae that link the three variables. (You need to 
remember what order they are in, obviously!)

But the balanced symmetry of the triangle hides a deeper relationship:

» Speed is a compound unit.
» It measures the rate of distance covered over time.
» It is proportional to the distance covered, but inversely proportional 

to the time.
» It is the gradient of the timeline.
» It tells you how many metres are covered in one second (and a 

billion other little facts about other distances).

It is particularly useful to remember that the unit (metres per second, 
or miles per hour, or whatever) tells you a specifi c, intuitively 
accessible fact about how long it takes to cover a certain distance. 
This allows speeds to be converted into snapshot, and enables you, the 
problem-solver, to gain control of a slippery situation.

D

S    ×    T
▲ Figure 3 
Relationship between 
distance, speed and 
time

Gepeto and Goliath are two keen swimmers. Every Sunday they always 
complete the same number of lengths as each other. Gepeto swims 
faster than Goliath, but each swimmer always swims at the same speed 
week in week out. This week Gepeto noticed that Goliath � nished 
3.5 minutes after him. The previous week, they had swum 10 lengths 
less, and when Gepeto � nished, Goliath was exactly one length behind. 
Goliath swims at two lengths a minute. How many lengths does 
Gepeto swim in a minute? 

Sample question
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Representing 3D situations
There are three classic mechanisms for representing three-dimensional 
objects on the two-dimensional page: isometric drawings, nets, and 
plans/elevations. Each of these has its strengths and drawbacks, and 
each requires familiarity in order to be used competently.

Competence and confi dence in dealing with problems which arise only in 
three dimensions can be achieved by manipulating the three mechanisms 
mentioned above, and by developing visualisation skills. The latter process 
has the graphic powers of interactive three-dimensional computer-
generated imagery as its goal: some people fi nd this easier than others.

ACTIVITY: VISUALISING 3D SHAPES

1 Imagine you have a cube of cheese that has a (mouldy) white 
crust on the outside, and is yellow inside. What different two 
dimensional yellow shapes could you make with one straight 
slice of a knife?

2 Imagine cutting a cube with one slice, the knife entering 
exactly along the diagonal of one face, and leaving at a corner 
on the opposite face. How many edges and faces would this 
shape have? 

3 If you had a pile of the shapes described above, how many 
would you need to assemble into a cube?

Confi dence in the use of these three mechanisms requires technical 
mathematical skill – the best way to do this is to take an actual three 
dimensional object (for example, made from multi-link cubes) and 
represent it using the three mechanisms.

Answer 
There are a number of di� erent snapshots that one could take of Gepeto 
and Goliath. The most e�  cient way to compare them is to consider 
them as they both reach the distance swum the � rst week, and then the 
distance swum the second week. 

➤ The di� erence between these two points is 10 lengths. 
➤ This took Goliath 5 minutes (since he swims at 2 lengths per minute).
➤ During this time Goliath lost 3 minutes to Gepeto (going from 

0.5 minutes behind to 3.5).
➤ This means that Gepeto completed it in 2 minutes.
➤ So Gepeto travelled 10 lengths in 2 minutes, and therefore 5 lengths in 

one minute.
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1.3	 Presenting	a	problem
Tables
Tables are the classic way of showing how two variables relate to each 
other. What is true of all such tables is that the meaning of any number 
in a cell can be inferred by linking the row heading and the column 
heading. 

Whenever faced with an unfamiliar table or graph, you should check 
that you are able to articulate its basic relationships fi rst (UNPACK IT). 

When you are sure you can take any individual piece of information from 
the table, and parse it as a natural sounding sentence, you should practise 
INTERROGATING IT – this can involve seeking out pieces of information, 
comparing pieces of information and making deeper inferences.

Tables can encode many different types of information. They can be 
used to show the differences between a group of objects, people or 
places (normally times, distances or costs); they can be used to show 
how certain groups have scored according to certain metrics (the classic 
example being the details of how a sports team have performed over 
a season); they can show the order and the times that certain events 
occur (a bus timetable being a standard example). Consider the table 
below.
Table 1 Showing the distances between fi ve islands, in kilometres

Renaee
63 Shola
20 48 Muna
25 54 29 Ayesh
88 35 77 71 Ejiro

To think about
Three	spiders	are	considering	how	to	complete	certain	journeys	on	the	surface	of	a	
cube,	which	is	suspended	in	space.
One	decides	she	wishes	to	go	from	the	middle	of	the	face	numbered	‘5’	to	the	
middle	of	the	face	numbered	‘2’.
One	decides	she	wishes	to	go	between	two	corners	that	are	furthest	apart.
One	decides	she	wishes	to	traverse	every	face	of	the	cube.

➜	 Which	path	is	shortest	for	each	spider?
➜	 Which	means	of	presentation	is	best	for	analysing	each	situation?

Think about how you would tackle the following problem.

1

3

3

2 5

42

5

6

5
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Unpack it

To unpack the table, it is worth choosing a few random numbers and 
forcing them into a sentence. For instance, the ‘54’ is explained by the 
link between Shola and Ayesh. In this case, ‘The distance between the 
island of Shola and Ayesh is 54km’.

Interrogate it

1: Find! How far is it from Renaee to Ejiro?

2: Compare! Where is furthest from Muna?

3: Infer! Show that it is possible to get round all fi ve islands in 
151km (without returning to the starting point).

Some students fi nd it easier to understand differences such as these 
when they are represented as a network.

Questions
The fi nal element of problem solving is the phrasing of the question itself.

Obviously there are as many different questions as there are problems, 
but it is worth considering the axes on which these questions lie, so as 
to be sensitive to their characteristics.

Two key aspects are the generality and justifi cation expected by the 
question. The following table offers examples of the different combinations.

Table 2 Examples of different types of question

All instances Optimal case Single instance
Prove it Prove that all 

integers can be 
decomposed into one 
unique product of 
prime numbers.

Prove that there is no 
largest prime number.

Prove that there is 
at least one prime 
number that is even.

Justify it/ 
Explain it

Are any square 
numbers prime? 
Justify your answer.

Explain why the 
greatest number 
of primes in any 
consecutive string of 
10 numbers is 4.

Explain how you can 
tell that 511 is not a 
prime number.

State it What is the 
probability that two 
numbers are relatively 
prime (i.e. have no 
common factors)?

What is the lowest 
string of 10 
consecutive numbers, 
none of which is 
prime?

Find a prime number 
greater than 1,000.

Problem-solving is normally motivated by getting an answer that works, 
rather than the universal certainty, or the modality, of the answer. 
For this reason, when trying to answer a question you will rarely be 
required to provide anything as formal as a proof. 
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When trying to answer a question that has been posed, you should 
always consider what an explanation or justifi cation might be (as a 
means of checking that the answer is sensible, and that you have not 
missed out any solutions). The importance of this and the different 
ways it can be done effectively are discussed in later chapters.

The superfi cial similarities between the three columns hide fundamental 
differences in the types of answer required.

» Showing that something is true in all instances normally requires 
the problem-solver to explicitly generalise the situation. A 
demonstration that something is true for all cases could be done by 
an exhaustive list of all the options, but this is often practically or 
theoretically impossible (if there are infi nite cases). Using algebra is 
one classic tool for generalising to all cases.

The key feature to appreciate is that even one tiny non-conforming case 
destroys an attempted demonstration of completeness. So an attempted 
solution must begin with completeness built into its plan – not just by 
starting with proving that ‘some cases conform’, aiming for ‘more cases 
conform’, and then stopping when no more can be found.

Such total demonstrations are rare in problem-solving questions – but 
are clearly useful in real life.

» Showing that a certain case is optimal requires the problem-solver 
to fi nd a limiting value. Identifying a limit is a two-step process: 
you need to show that one value is possible, and that the next one 
is not. Such a process depends upon you being able to list your 
cases in an ordered fashion (so it is obvious what counts as ‘coming 
next’).

The key feature here is to order the cases clearly. Only then is it worth 
the effort spent trying to fi nd the fi rst value which qualifi es/does not 
qualify.

When considering problems which require a maximum value, it is often 
useful to approach the answer from two different angles:

1 Find a lower bound: begin by trying to fi nd any answer which works. 
Often it is a good idea to choose the easiest feasible answer, just to 
check you have understood the restrictions that you need to abide by. 

2 Find an upper bound: in order to know how big the ‘solution space’ 
is, and to enable you to formulate an effi cient strategy, you should 
then try and fi nd an answer that is defi nitely too big. 

These two tasks will allow you to home in on the optimum. Normally 
that involves improving the lower bound qualifying examples until you 
think you have reached a maximum. When you have reached a potential 
maximum, you must try and explain (to yourself, in your head) why the 
next number up is impossible.
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The various uses which may be made of evidence can be divided into 
two broad categories: explaining evidence and drawing inferences from 
evidence. You may be asked to assess an explanation or inference which has 
been stated in a source or to suggest one (or more than one) of your own.

7.1 Explanations
Assess explanations for evidence
Explanations may be weak if they fail to account for the whole of the 
evidence they purport to explain, if they rely on speculative additional 
information or unstated assumptions, or if other explanations are at 
least equally plausible.

The last of these is particularly relevant in cases where two situations 
or groups are compared but there is more than one difference between 
them. Social scientists refer to these as ‘confounding variables’ – in 
other words, a difference between the situations or groups which is not 
the one being studied, but may have infl uenced the results.

When more than one explanation is offered, a question may ask you whether 
the explanations are compatible with one another or contradict one another. In 
other words, do you have to choose between them, or could they both be true?

 7 Using evidence

Source ASample question

The hidden cost of 
economic success
News Report 2006 – 
Southland National News
The current economic boom is good 
news for most people, but there is 
another side. The number of cases 
of depression, as measured by the 
number of prescriptions issued for 

anti-depressant medication, has been 
rising steadily over the last few years.

High-achievers in business are 
currently receiving high rewards and 
a luxurious lifestyle which most other 
people envy. What they don’t see is 
the stress and insecurity caused by the 
fear of losing this material prosperity.

‘Money doesn’t buy happiness’ is 
an old cliché, but we now have the 
evidence which proves it.

Key term
A	confounding	
variable	is	a	factor	
which	was	not	
the	one	being	
studied	but	may	
have	infl	uenced	
the	results	of	an	
experiment.
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Source B

Source A claims that economic prosperity causes depression, while 
Source B claims that economic hardship has the same e� ect. Do these 
claims contradict one another? Brie� y explain your answer.

The cost of the 
recession
News Report 2012 – 
Southland National News
Figures released today reveal the 
psychological cost of the current 
economic recession. Rising 

unemployment and reductions in 
public expenditure have created 
a rise in mental health problems, 
especially depression. This is shown 
by the number of prescriptions for 
anti-depressant medication, which 
rose last year by comparison with 
the previous twelve months. 

Correlation
Claims made by serious researchers, popularisers of science and 
journalists looking for a striking headline, are often based on a 
correlation between sets of statistics. For example, if people who eat 
large quantities of processed meat have an increased incidence of heart 
disease, it is tempting to claim that eating processed meat causes 
heart disease. Some newspapers publish so many claims of this kind 
concerning diet and health that commentators and comedians have 
suggested that everything anyone might eat or drink either causes 
cancer or is a potential cure for cancer – and sometimes both. But there 
are other ways of explaining such correlations.

A correlation between two sets of data may be due to coincidence. 
Billions of sets of data are now available, and there is a limited number 
of patterns which they can display. So it is inevitable that many sets 
of data will correlate with one another, despite being unconnected. 
The website tylervigen.com has collected many of these ‘spurious 
correlations’. For example, this website shows a close correlation 
between US spending on science, space and technology and the number 
of suicides by hanging, strangulation and suffocation. The number 
of fi lms featuring the actor Nicolas Cage between 1999 and 2009 

Answer 
No, these claims do not contradict one another. Prosperity can cause 
stress because of pressure of work, competitiveness and/or the fear of 
losing what one has, whereas under conditions of hardship, people 
fear being unable to pay their bills or meet their basic needs. Both are 
departures from moderation/the norm. The explanations in Sources A 
and B do not claim to be the only causes.
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correlates closely with the number of people who drowned by falling 
into a pool over the same period. And the per capita consumption of 
mozzarella cheese between 2000 and 2009 correlates closely with the 
number of doctorates awarded in Civil Engineering. It is highly unlikely 
that any of these correlations has any causal basis whatever.

If there is a causal basis for the correlation between two sets of data, 
it may be that A causes B, or B may cause A, or perhaps C (some other 
factor) causes both A and B.  

The relationship may be quite complex. For example, if the Divorce 
Law Reform Act in Westland made it easier to obtain a divorce, and if 
the number of divorces in the country rose signifi cantly following the 
introduction of the Act, it is likely that the change in the law was partly 
responsible for the rise in the number of divorces. But probably the 
change in the law was partly a response to a change in public opinion, 
making divorce more acceptable. In addition, people who knew the new 
law was likely to be introduced may have delayed applying for a divorce 
until it became easier, following the introduction of the new Act.

To think about
There	is	a	strong	statistical	correlation	between	being	overweight	and	having	Type	2	diabetes.	It	is	
frequently	alleged	that	excess	weight	causes	diabetes,	and	some	countries	have	developed	public	
health	policies	on	the	basis	of	this	claim.	
How	many	other	explanations	can	you	think	of	for	the	correlation	between	excess	weight	and	Type	2	diabetes?

Suggest explanations for evidence
Explanations for evidence are likely to refer to motivation (why someone or 
a group of people acted in a particular way), or the basis for a correlation.

A set of sources and questions was based on the ‘birth date e� ect’, 
which is the name given to the tendency for children born in the � rst 
quarter of the academic year (September to November in the UK) to 
succeed better than younger students in their year group.

Source C

Sample question

Research report
An analysis of the birth dates of players selected 
for school representative sports teams was carried 
out at a high school in England. Autumn-born 
children, the oldest within their year groups, were 
found to be over-represented and summer-born pupils 
under-represented. In the selection of players for 
school sports teams, the autumn-born on average may 
be favoured due to initial advantages related to 
increased physical maturity.
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Source D

Source C explains why the birth date e� ect might occur in school 
sport, but this explanation does not apply to adult footballers because 
they are not competing only against people from the same school year. 
Yet Source D shows that the birth date e� ect does in� uence 
players’ chances of becoming a professional footballer.

Suggest two possible explanations for why the e� ect of birth date on 
sporting ability seems not to disappear in adulthood.

Table	1	 Participation	rates	in	English	soccer	leagues	by	dates	
of	birth

Sept–Nov Dec–Feb Mar–Jun July–Aug TOTAL
Premier 288 190 147 136 761

Division 1 264 169 154 147 734

Division 2 251 168 123 131 673

Division 3 217 169 121 102 609

TOTAL 1020 696 545 516 2777

Answer 
As stated in the question, the birth date e� ect cannot apply directly 
to adults in relation to either academic or sporting achievement, 
since it refers only to advantages over people from the same 
age-cohort, which does not apply once people have left school. 
So the question is asking candidates to think of reasons why being 
advantaged early in one’s life may have continuing indirect bene� ts. 
Suitable answers include:

➤ Players who show promise at school are likely to be selected for 
extra training and competition, which improves their skills.

➤ Players who show promise at school are likely to develop 
con� dence in their own abilities, which continues into later life.

➤ Players who are selected for representative teams while at school 
are likely to come to the notice of scouts looking for talent on 
behalf of professional clubs.

➤ People who do not show sporting promise at school are likely to 
develop di� erent interests.
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Practice question Two sources claim that a rise in the number of prescriptions of anti-

depressant drugs indicates an increase in the number of patients with 
depression. Suggest two possible alternative explanations of your own 
for the rise in the number of prescriptions.

7.2 Inferences
The motive for gathering evidence or doing research is usually in order 
to draw useful inferences from it. These inferences usually consist of 
either predictions of other data, or recommendations of actions or 
policies which should be taken in the light of the evidence.

Drawing inferences

Source E

From the evidence in Source E, it is possible to conclude that overweight 
people who travel in cars should lose weight. Suggest an alternative 
conclusion which could be drawn from the same evidence.

Sample question

Research report
Research has found that overweight people travel 
further in their seats before their seat belts 
engage in the pelvic area during a car crash, 
compared to normal-weight people. The delay in 
seat-belt activation is due to an excess of soft 
tissue in the abdomen, which prevents the belt from 
gripping the pelvis firmly. The upper body is held 
firmly, but the lower body is not. This can put 
intolerable strain on vital organs, leading to an 
increased risk of serious injury or death.

Answer 
Car designers should re-design safety features, especially seat belts 
in order to make them suitable for a wider range of body sizes/
overweight people.
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Practice question

Report in medical 
journal

Not enough therapists 
for ‘talking cure’
Most psychiatrists agree that the 
most e� ective way of treating 
depression is cognitive behavioural 
therapy (CBT), which involves many 
hours of talking to a trained therapist. 
Although CBT has produced 
impressive results, it is labour-
intensive and time-consuming. As 
CBT has become the treatment of 

choice for people su� ering from 
depression, waiting lists have grown. 
Training more therapists cannot be 
achieved quickly. Unfortunately, 
many doctors who know that CBT 
would o� er the best hope for their 
patients are currently unable to o� er 
it immediately. In many cases, the 
condition deteriorates before the 
‘talking cure’ can begin. This creates 
a vicious circle, whereby the severity 
of the condition causes the treatment 
to take longer, which in turn makes 
another patient have to wait even 
longer for a therapist to become 
available.

How are the facts reported in Source F likely to a� ect the amount of 
anti-depressant medication sold?

Assess inference from evidence
Several different tasks relate to assessing inferences which other people 
have drawn or might draw from evidence. For example, you may be 
given some data from a research study (perhaps in the form of a table 
or a graph) and also a report of the claims made by the researchers and 
you may be asked how well the data support the reported claims.

Source GSample question

News report
Driving safely and wearing seat 
belts are two ways to reduce the 
chance of dying in a car accident. 
Losing weight might be another 
one. A recent study, led by Dr 
Thomas M Rice, of the Division of 
Environmental Health Sciences at the 
University of California at Berkeley, 

looked at whether there was any 
link between being overweight and 
the likelihood of dying from injuries 
su� ered in car accidents.

‘Findings from this study suggest that 
overweight people are more likely 
to die from tra�  c collision-related 
injuries than people of normal 
weight involved in the same sort of 
collision,’ the researchers wrote.
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Source H

Source G claims that losing weight may be a good way ‘to reduce the 
chance of dying in a car accident’. How well does the graph in Source 
H support this claim?

Answer 
It supports the claim partially/not very well (neither well nor 
badly). It does support this claim in the case of overweight people 
(and even more so if they are severely or dangerously overweight), 
but not in the case of people whose weight is considered normal. 
Since underweight people also have an increased risk, they should 
certainly not lose weight.

Research data
Added risk of death in car accidents
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	Figure	1	Findings	from	Dr	Rice’s	study

In order to answer this question, it is necessary to interpret the graph 
correctly. As stated in the title of the graph, the percentage fi gures refer 
to added risk of death – that is, compared to people of normal weight.  

Other tasks include identifying factors which weaken the support the 
evidence gives to a stated claim or judging to what extent further 
evidence succeeds in responding to a claim.
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Inadequate information
Inferences sometimes go further than the evidence justifi es. For 
example, evidence from a single year is insuffi cient as the basis for a 
claim about trends, and evidence about one country does not justify a 
claim comparing it with other countries unless evidence is given about 
them, too. A claim that a product is ‘more’ effective is meaningless 
unless it clearly identifi es what the comparison is more than.

Source I

Can it be reliably concluded from Source I that university students 
who were born early in the school year are likely to gain better degrees 
than those born at other times of the year? Brie� y justify your answer.

Sample question

The birth date effect
There is strong evidence from around the world 
that, on average, the youngest children in their 
year group at school perform less well than their 
older classmates. This is known as the ‘birth date 
effect’. In the UK, where the school year starts 
on 1st September, the disadvantage is greatest for 
children born during the summer months (June, July, 
and August). The effect of being the youngest in the 
year group also applies in other countries where the 
school year begins at other times in the calendar 
year. The birth date effect is most pronounced 
during infant and primary school but it is still 
evident in the proportions of students who go to 
university. The most likely explanation for this 
phenomenon is that the youngest children in a year 
group are, on average, less mature than their older 
classmates, leading to unequal competition that 
disadvantages the younger group.

Answer 
No, this cannot be reliably concluded. The reasons why this is so 
include two relatively straightforward points:

➤ It is plausible that the birth date e� ect could continue into university, 
but there is no evidence in Source I to suggest that it does.

➤ Maturity levels are likely to be the same by the time individuals 
reach university age.
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And two points which require more thought:

➤ Not all members of a year group attend university. University 
students compete against people who have gained the same entry 
requirements as themselves, rather than against the whole year group.

➤ If people born at other times of the year have to be slightly 
more talented in order to gain a place at university than those 
born early in the school year, then they might be expected to 
perform better. In fact, this is the case, but of course you would 
not be expected to know that unless one of the sources gave that 
information.

Outliers and the ‘fallacy of division’
In many cases, research discovers that members of one category have a 
greater probability of something than the members of another category. 
For example, economics or sociology researchers may have discovered 
that the average income of female citizens in the fi ctitious country of 
Eastland is 87 per cent of the average income for men. That means that 
many women in Eastland earn less than many men. It does not mean 
that all men in Eastland earn more than all women, and the fact that a 
particular woman is highly paid does not disprove – or even constitute 
evidence against – the research fi nding concerning average earnings. 

Individual cases which lie outside a trend are often termed ‘outliers’. 
They are normal features of any investigation, and do not invalidate 
the fi ndings of the research, provided there are not so many that they 
obscure the pattern.  

The inference that a claim must be true of a particular member of a 
category because it is true of the category in general is an example of 
the ‘fallacy of division’, which claims that something that is true for 
the whole must also be true for the parts of the whole. Another way of 
explaining this point is that a claim made about ‘most’ or ‘many’ does 
not imply ‘all’.

Source J
UK Blogger 

I don’t agree with the research in Source I at all. I was born in June and I have two fi rst-class 
honours degrees, but my daughter was born in December and she never went to university. So 
as far as I am concerned, it is not true that people who are born in the autumn or early winter 
are cleverer than people born in the summer. The point about sport may be true, however, 
because I have never been any good at sport.

Example
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This was not a valid criticism of the research. The fact that more people 
born at the beginning of the academic year do well than people born 
later does not mean that everyone born in the autumn or early winter 
performs better than everyone born in the summer. So the family of the 
UK blogger does not give a reason for doubting the claims in Source I.

Ethical criticisms
Academic research is intended to be objective and publicly defensible. 
So the fact that a reader (e.g., a candidate in the exam) does not 
approve of the results for ethical reasons is not a valid criticism of the 
research. For example, some candidates criticised the research on the 
relationship between birth date and academic achievement because it 
went against the principle of equality of opportunity. This was not a 
valid criticism, because the researchers were describing what they had 
found was the case, not recommending what should be so.
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