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CHAPTER I 
 
 
SCIENTIFIC METHOD: AN ANALYSIS OF THE PROBLEM 
 
 
One way of looking at nature is to put together all the facts learned thus far from the scientific 

revolution of this century, and to conclude that now is the time to make sense out of this information. 2 
 
 
Background 
 

In medical science today we are firmly in an age of experimentation. But, at a time when the 
rapidly increasing cost of this venture is nowhere near paralleled by a commensurate rise in the 
number of medical problems solved, it seems important to look again at whether there is any 
deficiency either in the basic philosophy of our approach, or in our method of applying it, lest the 
public become disillusioned by unfulfilled promises and invest their interest elsewhere. Of course, 
many will assert that the scientific method is well and truly established, and that provided it is 
adequately and rigorously applied, all problems will eventually yield to its mighty force - the questions 
under study are complex, and all we need is time. 

However, given the vast mass of data accumulated at an every-increasing rate during recent 
years, one must admit that the number of conclusions we have been able to draw about disease 
mechanisms has been surprisingly if not embarrassingly small, so that there really does seem to be a 
case to answer. Even if we are not yet able to give final conclusions about the various disease 
mechanisms, it does seem strange with all these facts that we can so rarely agree even on the 
direction which further research should take. And rather like the patient who, at the end of first 
consultation with his doctor asks, “I know you will want to do more tests doctor, but tell me do you 
think is wrong?”, it seems to me that any interested party is at least entitled to know the beginnings of 
our answers. 

There could hardly be too much experimentation in medical science, so it seems likely that the 
problem must lie either in our interpretation of the evidence, or in the way we have gone about 
collecting it. Certainly, I am not alone in wondering whether there is some difficulty which needs 
urgent analysis, and Medawar for one has recently expressed his disquiet along similar lines. 3 After 
rejecting the possibility that our senses have been “so obfuscated by prejudice or sin that we cannot 
observe nature aright,” or that we are not performing “the scientific method” correctly, he concludes 
that our lack of understanding is essentially due to a failure of the imagination. Thomas Kuhn 
delineated the problem further by suggesting that our imagination tends to operate only within the 
confines of existing theories, at least during the pursuit of what he calls “normal” science, and that a 
completely revolutionary approach may sometimes be necessary to bring about any really important 
shift in our framework of thinking, or to create in his terms a new “paradigm.” 4 

My own view is that we have a problem of fairly recent origin in the relatively young discipline of 
medical science, and that this is related to the accumulation of an enormous amount of empirical data 
without any corresponding growth in our capacity to analyse and synthesise it. Whether the longer-
established scientific disciplines still have a similar problem in the modern world is debatable, but it at 
least seems clear that they did have in the past. Thus, Bertrand Russell, in his introduction to Henri 
Poincare‟s book Science and Method 5 commented in 1914 “A philosophy of science is growing 
increasingly necessary at the present time, for a variety of reasons. Owing to increased specialization 
and to the constantly accelerated accumulation of new facts, the general bearings of scientific 
systems become more and more lost to view, and the synthesis that depends on coexistence of 
multifarious knowledge in a single mind becomes increasingly difficult.”(my italics). I believe that this 
is the central problem in medical science today, but before attempting to offer any cure I should like to 
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consider just what we currently understand by “the scientific method”, and what we see as the 
modern-day philosophy of science. 

 
The Scientific Method 
 
Let us look first at its history. Although individual scientists made many great contributions to 

“natural philosophy” before the 1600s, it was not until the 17th century that any really methodical 
approach to experimentation and observation became established, culminating in the laying down at 
that time of the more formal rules of scientific method by Bacon. 6 These rules were subsequently 
embraced by most men of science, and so the empirical approach was set firmly on its way, 
progressing with the surety that it had a solid foundation in the laws of deductive and inductive 
reasoning. Gone were the days of intuitive feelings, analogical argumentation, and the general 
dialectic of the previous era, and with them the vaguaries of interpretation. This was a new-dawned 
era.  

Of course, with hindsight we can now see that many scientists, including Newton, did not always 
operate as much within the new system as they indicated, despite their enthusiastic acclaim of the 
approach. Nonetheless from that time on, the scientific method of experimentalism has gone from 
strength to strength, and continues to exert its powerful influence to this day. In the early days, 
empiricism was firmly married to the process of inductive reasoning, or arguing from the particular to 
the general. This approach was honed to a peak by John Stuart Mill who formulated his various 
canons of the inductive process, 7 although it was never quite clear even then that this really did lead 
to any truly novel formulations from the experimental data. 

Despite some interesting alternative analyses by philosophers and scientists about „the scientific 
method,‟ particularly that of N.R. Campbell in 1920 8 this rendering of the specific to the general held 
sway until David Hume‟s  perceptive analysis of some of its inherent difficulties became generally, if 
somewhat reluctantly, accepted. 9 Eventually, Popper put forward a view that overcame the major 
difficulty, 10 and his philosophy has become widely embraced ever since. In brief, he suggested that 
there really are two arms to inductive reasoning, and that in essence the process is a hypothetico-
deductive one. By his analysis, it is only after a hypothesis has been put forward that any sort of rules 
apply, and these are the rules of its testing, or the formal rules of deductive rather than inductive 
reasoning. 

How one should actually formulate the hypothesis in the first place Popper, and most others 
since, have not thought to be an area amenable to enquiry, and in a sense therefore almost 
“metaphysical”. Essentially, all that Popper asks is that once the imagination has boldly brought 
forward a new theory, deductive logic and reasoning should be highly-developed and well-applied in 
its testing. 10  Indeed, had similar ideas, but whereas Mill‟s main point of emphasis lay on the 
verification of hypotheses by experimentation and deductive reasoning 7, Popper thought that, since it 
is difficult to ever prove the positive statement, most of the emphasis should lie on attempts at its 
falsification. Only after being corroborated by withstanding such tests would any theory be regarded 
as being even tentatively acceptable. 

Thus, Popper saw science as working best in trying to disprove its hypotheses, and although 
this may strike one as being a somewhat negative approach, he suggests that the best hypotheses 
are those most open to tests of falsification. All the emphasis in his writings is placed on the process 
of deductive reasoning, and he is not much concerned with how the initial propositions, the “bold 
conjectures”, under test are formulated in the first place. The only limitations he places on them are 
that they should be within the realms of testability - or falsifiability — given present-day methods and 
techniques. 

This criterion of amenability to tests of falsification is Popper‟s point of demarcation between 
what should be regarded as scientific, and what as „metaphysical‟, theories. True, he does add some 
riders for distinguishing good theories from mediocre ones, including that they should fit as many of 
the current facts as possible, and should preferably predict new ones as well — and, importantly, if 
they don‟t, should not just be altered in an ad hoc way to accommodate the new data. But in essence 
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he places very few restrictions on theory-formulation at all, and certainly he gives one no cause to 
believe that there might be any ordered processes by which we could arrive at them. 

 
 
The Remaining Problem 
 
With this largely deductive philosophy, all now feel fairly comfortable, and Popper‟s views have 

prevailed very widely. The best apologists for them in medical science are the late Sir Peter Medawar, 
who saw science as being “the art of the soluble” 3 and, in clinical aspects of medical science. 11 And 
there is no doubt that this hypothetico-deductive method has borne rich fruit. It has been responsible 
for example for establishing that empirical data which has formed the very building blocks of a 
solution to so many of the problems in medical science. 

As more information has become available, increased specialisation has allowed scientific 
workers to concentrate on particular areas of interest and to apply more sophisticated techniques to 
their fields of enquiry, so adding further to the depth of this knowledge. Many of the questions in 
medical science were in need of such information since times long past, and the enormous post-
World War 2 expansion of technology meant that these questions now came within the reach of 
science to answer. And no doubt if lack of knowledge rather than its interpretation continues to be the 
factor limiting our understanding, this approach will remain the right one, and will give credence to the 
view that it is not until we have pushed our knowledge to its most fundamental level that we can 
expect to begin to see the real truth emerge. But if there is the slightest reason for thinking otherwise, 
for thinking that this purely empirical approach may not alone be sufficient, and that perhaps an ability 
to take a co-ordinated overview may be to our understanding, then I believe that we could be in for 
some serious problems. 

My own doubt is not that the experimentalist or reductionist approach has been unimportant — 
far from it — but merely that it can never be an end in itself. There must, in my view, be some sort of 
balance between experimentation per se, and our approach to the development of the theoretical 
frameworks in which these experiments are conducted and interpreted. Empiricism is not nearly as 
pure as it may seem. In the first place, aside from lacking its own direction, it is not necessarily as 
objective as we might think. 

Philosophers of science have long recognised the theory-dependent nature of observations, 10,12  
by which they mean that data not only tends to be interpreted within existing frameworks, but the very 
facts themselves, the very way they are collected, and even the experiments performed, are all 
strongly influenced by beliefs about causation. No matter how much we may believe otherwise, all of 

our observations in this respect are “theory-infected.” 1  And how often do we see the evidence of 
this, for instance in the long persistence of diametrically-opposed views in rival schools of research.  

As empiricism probes towards increasingly more fundamental levels, it inevitably becomes more 
specialised; and because this means that the general overview tends to become lost to the single 
individual, this approach becomes critically dependent on having been launched in the right direction. 
Many seem to see no problem in this, and indeed regard such specialisation as essential. To an 
important extent it is, but the comments of Bertrand Russell are still highly relevant.5 For when 
specialism narrows to ultra-specialisation, we are in danger of entering the world of the “expert” in the 
worst sense of that word; he who knows more and more about less and less, with all the pitfalls that 
entails. 

 Others will argue that ultra-specialisation has the virtue of maintaining a healthy diversity of 
approach to particular problems, and as such ensures that we do not get too bound down by 
conformity to any one particular line of research. In so doing, it also tends to answer the pleas of 
philosophers like Feyerabend for a certain multiplicity of approach — even “hedonism” — in the 
pursuit of science. 13 We certainly need different approaches, but this is not the answer. For as each 

                                                 
1“What is hardest of all? That which you hold most simple; seeing with your own eyes what is spread out before you.” -

Johann Wolfgang von Goethe (1749-1832.).  
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ultra-specialist field becomes more fundamental, medical science becomes more and more removed 
from the actual medical problems under study, physiology more remote from disease mechanisms, 
and biochemical reductionism eventually tends to prevail. At this stage, ultra-specialistion runs the risk 
of becoming self-defeating, or worse, self-perpetuating. Each segment becomes isolated from the 
criticism of others studying the same problem by the intrinsically complex jargon each inevitably 
develops. 

It should be stressed again that the problem lies not so much in experimentation as ultra-
specialisation per se, for that is an essential part of modern-day science, but in the narrowness of 
theory-formulation which seems inevitably to follow. When one digs for oil, there is no chance of 
success if one is digging in the wrong place, no matter how specialised the tools, or how carefully 
detailed and well calculated the tactics of assault. In the same way, our almost egotistical attempts to 
understand disease mechanisms solely through the ultra-specialist areas of our own research are 
never likely to reveal the whole answer. To multiply this by having many people all digging furiously in 
different specialist directions at once, without any apparent attempt at integration overall is little better, 
particularly when each seems so often to compete with the others for what they believe to be the most 
noble prizes of science. 

Though risking offence to the field concerned, I must give an example. The one I shall choose is 
neither the best nor worst of its type, but does, I think, illustrate the point. From the viewpoint of 
neuro-pharamacologists, it has been suggested that schizophrenia is a disease of increased 
dopamine activity — either an increased release 14 or increased receptor sensitivity 15 within the 
meso-limbic areas of the brain.15 Born largely of the effectiveness of dopamine antagonists in this 
condition, this hypothesis may be a reasonable start, but it takes little of the actual data on 
schizophrenia into account. It would therefore be naive to think it could explain this disease in its 
entirety. It gives no clue, for example, to how this change of dopamine sensitivity might come about, 
nor why it should be localised to the meso-limbic area of the brain. Nor does it explain the many other 
puzzling clinical aspects of the disease, including its abrupt onset in relation to stress in some cases 
16 its variable time-course in others, as well as its occasional clinical overlap with the supposedly 
neuropharmacologically distinct Affective disorders.17 1 shall take up some of these aspects later, but 
the point I wish to make here is that this is clearly a hypothesis derived from the ultra-specialist 
outlook. Quite apart from being an insufficient explanation of the disease, it does not seem to have 
been seriously considered that the changes in dopamine sensitivity might be more related to the 
effect of the condition than its cause. This illustrates how specialisation can become too narrow, and 
too remote from broader considerations which may bear crucially on the analysis of mechanisms in 
any disease. 

Empiricism and diversity are laudable aspects of our current approach to medical science, but 
are not sufficient in themselves to constitute an adequate philosophy. What, for example, is to be the 
end point of all this diversity if we cannot agree on which direction among our approaches is right? 
How limitless will be our progressive data collection from these largely random hypotheses, given our 
great respect for the scientific method in testing them? Without some direction, there is indeed cause 
to wonder where all this empiricism might lead; I even sometimes have the feeling that if the answers 
to the problems we are investigating were suddenly found, we might all feel more than a little cheated 
that the solution had ruined a perfectly good line of experimentation! There is no doubt at all that 
specialism has contributed greatly to our knowledge of many diseases, but to know is not necessarily 
to understand, and the present philosophy of formulating concepts through ultra-specialisation runs 
the risk of riding on too-narrow rails, and must give cause for concern lest reductionism be taken to 
the point of absurdity. If this ever happened, it would indeed take a Kuhnian revolution to bring about 
any change, always allowing that the genius who might provide it was not by then himself lost in the 
maze of his own sub-specialist detail. 

I should make one point clear. Implicit in what I have said is the assumption that the overview 
which takes account of all the data in any particular area will be crucial to our eventual conclusions 
about mechanism of disease. But I stress that I am not advocating holism in its pure sense. I am not 
suggesting that the whole is necessarily more than the sum of the parts, merely that any adequate 
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solution must take account of all of the relevant data, regardless of its specialist origins. 
So the problem, in sum, lies not in the ways of deductive logic per se, but in the fact that it has 

been developed and stimulated almost to the exclusion of methods for constructing the very 
theoretical concepts on which the whole empirical exercise is based. This has resulted in an 
unhealthy imbalance in the symmetry of Popper‟s  hypothetico-deductive arc.  Important though 
experimentation may be, its results can never be better than the conceptual frameworks in which 
experiments are conducted, and what we must now do is examine ways of rectifying this. This 
problem may not have been so urgent in the past, when the questions were obvious and the limiting 
factor was a lack of data, but the recent explosion of technology has changed all that, and our 
progress now is becoming much more dependent on improving the adequacy of our theories and our 
methods of formulating them.  
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No scientific discipline has ever managed to define any generally acceptable guide-lines for the 
construction of hypotheses, but some at least have recognised their theoretical aspects to be as 
important as the practical. In physics, for example, the empirical has grown up side by side with the 
theoretical over recent times, and because the latter has been so well based on the ground rules of 
mathematics, there has been a certain co-evolution of conceptual frameworks with experimental data. 
By contrast, theoretical medicine has never established itself as a respectable pursuit, largely, I 
believe, because it does not have the same solid foundation in mathematics or any other defined sets 
of rules. As a consequence, the formulation of hypotheses from data is often confused with mere idle 
speculation quite remote from it. It is thus frequently dubbed as “armchair philosophy,” and quite 
actively shunned by most research workers, many of whom react to any discussion of it by 
commenting that hypothesis-formulation and philosophy have little to do with science. And indeed it is 
true that if one looks at many “hypotheses” throughout different areas of medical science, in the 
absence of any clear rules about how they should be formulated, one can see that this reputation has 
not been entirely undeserved. But this is exactly my point. Whether we like it or not, all experiments 
are pursued within theoretical frameworks of some sort, and the sooner we recognise this and set 
about improving our ways of constructing these frameworks, the better. 

In case you think this view of hypothesis-formulation exaggerated, I will quote Karl Popper‟s 
widely prevailing judgement. In his “Logic of Scientific Discovery” 10 he states: „„The initial stage, the 
act of conceiving or inventing a theory, seems to me neither to call for logical analysis nor to be 
susceptible of it. The question how it happens that a new idea occurs to a man — whether it is a 
musical theme, a dramatic conflict, or a scientific theory — may be of great interest to empirical 
psychology; but is irrelevant to the logical analysis of scientific knowledge”. His view is that “every 
discovery contains „an irrational element‟ or 'a creative intuition' ”, and that “scientific discovery is 
impossible without faith in ideas which are of a purely speculative kind, and sometimes even quite 
hazy; a faith which is completely unwarranted from the point of view of science, and which, to that 
extent is 'metaphysical' ”.10 

Now this may be true of the creation of new and fundamental laws in such basic disciplines as 
physics, for example. There, the answers may indeed lie outside the framework of any reference 
under consideration, or if you will, outside the puzzle-solving operations of Kuhn‟s so-called “normal 
science”. I would certainly have to accept Einstein‟s view for example, that something very much 
more may be involved in this area. 18 He speaks of the search for “these universal elementary laws 
from which the cosmos can be built up by pure deduction”. . . “There is no logical path to these laws; 
only intuition  resting on sympathetic understanding of experience, can reach them.” I agree that such 
inspiration may involve much more than data synthesis alone. Even so, one has the strong 
impression that the starting point even for Einstein‟s formulations lay very strongly within the data 
itself. 

Whatever the case in physics, medicine has plenty of facts from which to draw new conclusions. 
It may well be that medicine in this sense is not yet in such an advanced paradigm as physics, and 
that we are operating in something more akin to one of Kuhn‟s episodes of so-called “normal 
science”, i.e. before the need for any revolution. If that is the case, what I am suggesting here relates 
more to “puzzle-solving” activities within that framework than to the formulation of any new and 
fundamental laws beyond. To the extent that the hypotheses I refer to are based within the data, while 
still allowing for the formulation of novel constructs from it, perhaps the current position in medical 
science should be seen as lying somewhere in between these two extremes. 

If we take this rather less ambitious definition of hypotheses as essentially being data synthesis, 
one or two points immediately become clear. First, T.H. Huxley‟s comment about “the slaying of a 
beautiful hypothesis by an ugly fact” 19(p. 78) should be irrelevant, at least for presently-known facts, 
because the very hypotheses themselves will be based upon these facts. Also, the removal of 
hypothesis-formulation from Popper‟s “third world” of ideas now means that value judgements can be 
made between hypotheses at the time they are conceived, on the basis of the breadth of their 
capacity to explain currently-existing data. In this way, only those contending theories which prove 
themselves in elimination contests fought with others on the canvas of existing data should be 
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seriously considered as acceptable alternatives to the old. 
It is one thing to extol the virtues of logical theory-formulation, but quite another to define any 

adequate process for it. Before attempting to give my own approach, I would like to look at whether 
there are, even now, views which may be helpful, notwithstanding Popper‟s teachings. 

 
 
Views of Theory formulation: Past and Present  
 
My reluctance to accept Popper‟s view on the formulation of hypotheses is largely a practical 

one, for to do so would imply either that the process is random, or if guided, is ordered only by those 
undefinable rules which stem from the metaphysical wanderings of the mind of genius. Neither 
conclusion would be very helpful to me. A process bordering on randomness has certainly been 
seriously considered by some writers. Mill,7 for example has suggested that one can only proceed in 
analysing evidence through a gradual refinement of initial “rude” or tentative approximations, and both 
E.J M. Campbell11 and Medawar3 hold similar views about the ways of medical science and medical 
diagnosis. Essentially, this suggests that multiple hypotheses are continually being put up in analysing 
any set of data. As a consequence, the number of hypotheses remaining is said to be gradually 
reduced, and these in turn are subsequently modified by deductive reasoning to eventually yield the 
right answer. But the process through which some may choose initially better hypotheses than others, 
as they so obviously do, remains vague and ill-defined. This is presumably because it is regarded 
either as “metaphysical”, or because the hypothetico-deductive process is believed to work more 
rapidly in some at an unconscious level initially, so as to bring to consciousness only those 
hypotheses which are not at obvious initial variance with the data. 

Even so, apart from being ill-defined and vaguely formulated, it is hard to believe that an 
approach of this sort could ever solve problems efficiently from any random starting point. To me, 
Koestler sums up the problem best: “In the trivial routines of thinking, we are exploring the shallows 
on the twilight periphery of awareness guided by a more or less automated scanning procedure. In 
creative thinking we are exploring the deeps, without any obvious guidance. Yet some guidance there 
must be — unless all novelty is due to random hits produced by the patient monkey on the typewriter.” 
20 All experience suggests that there is something more than a random process involved, and that the 
Popperian school may have to accept that there is at the very least a “whiff of inductivism” 21,22 in the 
process of scientific discovery.— even though to my mind, the logical basis of Mill‟s system of 
inductive reasoning has been no better defined by contemporary philosophers of science.  

I also shrink from the alternative conclusion that quality hypotheses are necessarily the product 
of genius, and not particularly because of its elitist ring, but because the solving of problems is 
something which the average man appears perfectly capable of achieving in everyday life. And when 
one sees this process being performed on occasions with such consummate skill and efficiency, it is 
hard to believe that there is not some method involved. Of course, those who disagree will assert that 
such activities relate more to the workings of “normal” science where puzzle-solving methods are 
well-enough defined, and that this has nothing to do with hypothesis-formulation in the realm of 
creative discovery. 

Again, however, I am not convinced that the two processes are as separate as this. How often, 
for example, does the right solution turn out to be exceedingly simple, indeed obvious, after the 
event? This is true even in areas which appear extremely complex before that solution becomes 
known, as illustrated in T.H. Huxley‟s exclamation, after first reading Darwin‟s Origin of Species “How 
extremely stupid not to have thought of that!” 19 At the very least, judgement should be reserved until 
we have analysed the situation in more detail. Even the rules for puzzle-solving may bear closer 
analysis for their possible relevance to the creative process. 

Some useful rules already exist for the formulation of hypotheses. Everyone seems to agree that 
all hypotheses should be simple, at least initially 7, because this is the easiest thing to do; Poincare5 
likewise; and Popper10 because it is the simple theories uniting largest bodies of evidence that are 
most open to his test of falsification. Others have suggested that a “good” hypothesis should have 
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recognisable “quality” 1, and although this may seem unsatisfactory without closer definition, it is a 
view not merely confined to writers and philosophers. Aesthetic appeal and beauty are regarded 
almost as a prerequisite for quality hypotheses by mathematicians and scientists alike. Poincare,5  for 
example, makes the point about beauty, and Dirac articulates it very clearly in saying: “It seems that if 
one is working from the point of view of getting beauty into one‟s equations, and if one has really a 
sound insight, one is on a sure line of progress” 23. Indeed, he goes even further by asserting that “If 
there is not complete agreement between the result of one‟s work and experiment, one should not 
allow oneself to be too discouraged, because the discrepancy may well be due to minor features that 
are not properly taken into account, and that will get cleared up with further developments of the 
theory”. By so saying (about Schroedinger‟s initial hesitations), Dirac clearly indicates that if a 
hypothesis has aesthetic appeal, one should not let it be destroyed too easily by the odd discordant 
experimental fact! This view is also clearly apparent in many of the writings of others who have made 
discoveries in science. It should not, in fact, cause great surprise or concern, for it is a view widely 
espoused when supporting traditional or established theories. New theories are only ever likely to be 
accepted if they explain a substantially greater body of evidence than the old. Of course, one cannot 
carry this view too far in support either of new or old theories. But to say that traditional theories 
cannot become propped up far beyond their basis in the evidence would be to deny that Kuhn4 is at 
least occasionally right when he says that something like a revolution is sometimes required to 
supplant an outmoded tradition by a new one. 

Granted that simplicity and aesthetic appeal are valuable in choosing a “good” hypothesis, what 
else is required? One suggestion, already implied, but not always followed, is that a “good” theory 
should incorporate and explain as much of the available data as possible. Apart from being obvious, 
this is, according to Popper10 the best policy, because theories which unite a large body of evidence 
are more scientific in terms of his criterion of testability, or rather, falsifiability. It is in trying to achieve 
this end in modern-day medical science that we run so firmly up against the problem of ultra-
specialisation, which makes it so difficult to take more than the very narrow area of one‟s own 
specialist field into account. Yet, as Poincare asks, “....would a naturalist imagine that he had an 
adequate knowledge of an elephant if he had never studied the animal except through a 
microscope?”5 It is obvious that if we are to formulate sensible hypotheses based on as much data as 
possible, we must learn to understand other specialties than our own, including the jargon which 
obscures so many of them. Whatever we may sometimes think, important data is always there to be 
reckoned with, although it will often require a new perspective to enable it to contribute to the broader 
overview. 

A further clue has been given by Poincare5 and has more recently been taken up by Koestler, 
namely that the best theories are produced by a close interaction of the unconscious mind with the 
conscious. 20 Poincare suggests, moreover, that this interplay not only works better in a clear head 
which follows sleep, but that it may be at its most constructive when given the additional stimulus of 
black coffee! The preconscious mind, of course, must have assimilated and digested the problem to a 
large extent beforehand. As Pasteur so well recognised “Chance favours only the prepared mind.”19 
But even when that process has laid the groundwork, the conscious mind must be aware that there 
are many possible ways of interpreting information, so that “thinking aside”20 or “lateral thinking”24, 
together with a certain scepticism about current beliefs may be needed before even quite simple new 
solutions suggest themselves.  

This all tells us that there are some states of mind more conducive to the formulation of “good” 
theories than others. But it gives us little help in understanding the mechanism by which that process 
comes about, beyond a certain common sense approach, and even there Voltaire‟s truism that 
“common sense is not common” 25 means that we may not be much further ahead. One thing which 
does in my view offer strong help is the potential value of analogy, since it seems to me that one of 
the few ways of understanding the unknown is to first find something it is like. This has been the 
subject of much discussion by scientists, 5,8,26, philosophers, 27,28 and historians of science. 29,30 As 
Hesse implies, 26 and Campbell clearly states, 8 analogy may not only have an explanatory value in 
putting across difficult concepts, but may be extremely valuable as a framework for the very 
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development of new theories. There are very good examples of this, including the value of the written 
language in helping to understand how the simple nuclear DNA code operates within the cell, through 
all the parallels this draws with the alphabet transcription, translation, sentence formation, 
punctuation, proof reading, copy editing etc. Although much of the metaphorical language which so 
prevailed before the Baconian scientific revolution has now disappeared, a good case can be made 
that it still has a most important role to play. 29  

But accepting that all this makes a strong case for the use of analogy as an aid to discovery in 
medical science, and recognizing that this approach does narrow down the question “Which 
hypothesis?”, it is not yet sufficient, for it still leaves the question “Which analogy?” Powerful as 
analogy may be, we all recognise that if we choose the wrong one, our understanding may be very 
considerably muddied, rather than improved. 

Where else can we look for guidance to the process of rational data synthesis? Not, I think, to 
computers, statisticians and other data handlers or processors. Though they provide excellent help in 
carrying out the deductive arm of the hypothetico-deductive system they will be no more adept at 
data-synthesis than we are, unless we formulate better rules from which they can operate.  

In a similar way, I do not believe that any team approach will necessarily improve our capacity 
for data synthesis. At least in these days of consensus views, it is unlikely that any group of men or 
women will ever agree on any more than the lowest common denominator of interpretation. In this 
respect, the conclusions of groups are probably less imaginative than those of the single mind. 

Can we look to educationists involved in higher learning to provide better frameworks for 
problem-solving? Sadly, I believe the answer is “no”, for with few exceptions 31, academics seem to 
have very little of importance to say on the subject, despite the fact that universities throughout the 
world pride themselves on the high development of their logic and the sharpness of their analytical 
thought. Notwithstanding what has been said about the scientific method, if one judges universities on 
their general approach to teaching, this is not the place to look for an answer on how to solve 
problems. In truth, most of us in university settings teach existing knowledge, rather than ways of 
synthesising it that might allow students to reach their own conclusions from any future data. Instead, 
we tell what E.J.M. Campbell has described as the “stories of science.” 11 Moreover, in so doing, we 
tend to make the stories read backwards,11 showing the explanation after the event. And often that 
explanation has very little bearing on the way the discoveries were made and the knowledge 
accumulated in the first place. 32 The great misfortune of all this is that, in our teaching, we tend 
merely to display what we know, as if knowledge were and end in itself, and not the means of 
discovering the pathways to understanding it should be. 

Leaving aside the question of university teaching, we might also look to the general scientific 
community for guidance. Surely scientists should be able to tell us something about synthesising 
data, since this is the very core of what they do. However, neither practising scientists nor 
philosophers of science have given us any recipe for that pursuit. One suspects that many practical 
men of science do indeed have efficient ways of reaching conclusions, but so far they do not seem to 
have been able to crystallise their views. Where they make the attempt, they are not always readily 
separable from creative artists. As Koestler20 suggests in quoting Dubos: “The alchemist never 
entirely ceases to live and function within the academician.” There is no doubt that many men of 
genius have an uncanny ability to draw correct conclusions and make new discoveries,32 but we 
rarely learn from them any insight into how this is done. If they know it, they rarely “tell it like it was” 
and, as Comroe states, the formal tradition of scientific publication determines that they are rarely 
encouraged to do so. But suppression of communication is not the only or even the greatest problem, 
because even those scientists and discoverers who have written on this subject tend to talk in the 
vaguest, most ill-defined terms in which words like “intuition” often loom large. It is almost as if they 
had to revert to the obscure language of Koestler‟s20 fictitious child who says, “I see what I mean but I 
don‟t know how to say it”. However, there is even more to it than this. Importantly, a sense of wit or 
humour may give an altogether different perspective to any problem, and this, together with the 
“thinking aside” or “reversal of logic” advocated by Koestler20 could be valuable in providing different 
ways of seeing.  
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But even this is not enough. If there is not, in fact, a great distinction between “puzzle-solving” 
within existing knowledge and “problem-solving” which goes beyond, one might think that those of 
higher learning practising in the real world might have much to tell about how to find solutions to 
specific problems. But if they do, they too seldom tell how, and again are rarely given either the 
opportunity or incentive to do so.32 On the other hand if we studied the methods of such men we 
could perhaps learn a great deal. Lawyers, for example, should be very skilful at dissecting and 
synthesising information, though I doubt that they could tell how to perform that process more 
efficiently! Many modern-day physicians seem to work more by recognising different patterns of 
disease than by any logical process of data-synthesis, and that approach too is not directly relevant to 
our enquiry. But not all clinicians work in this way, and an analysis of problem-solving methods in 
medicine might be very rewarding. We might also learn from those outside these spheres, especially 
the self-taught tradesman and other “bush-logicians” who, having no vast background of learning on 
which to base their problem-solving exercises, have to become more reliant on thinking things out for 
themselves. At least it seemed to me when I began this analysis that my own background and 
profession would be an appropriate place for me to launch an enquiry into the methods of problem-
solving. And even if total solutions were not forthcoming we might, like our patient after first 
consultation with his doctor, expect to obtain at least the beginnings of an answer. This is the area I 
shall pursue in the next chapter. 
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