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CHAPTER 11
EPISTEMOLOGY : SCIENCE AND METAPHYSICS

«+. there is something more in the human search for knowledge
than the wish to get the facts right - basic as that is. We
want to feel that the world can be understood as a unity, and
that the rational mind can find ways of looking at it that are
simple, new, and powerful exactly because they unify it.
J. Bronowski

Humanism and the Growth of Knowledge (1)
In this chapter I will criticise the empiricist epistemology of
positivistic materialism with its associated rejection of metaphysics.
At the same time I will attempt to develop an alternative

epistemology to justify metaphysics, and in particular to justify

the efforts to develop alternative conceptions of being to materialsm.

The essence of the argument against metaphysics is the belief that
sclence has achieved the means for attaining certain knowledge as
opposed to the baseless speculations of metaphysics, and the defence
of this belief stands or falls with what are taken to be the criteria
by which such certainty is achieved. Empiricists have traditionally
tried to establish such criteria, with the most rigorous efforts

in this direction having been undertaken by the logical positivists.
Though the ideas of the logical positiviste have been under severe
attack during the last twenty years, it is necessary to examine the
assumptions on which their position is based to identify the source

of the opposition to metaphysics. I will therefore develop my own

(1} J. Bronowski "Humanism and the Growth of Knowledge'" in THE
PHILOSOPHY OF KARL POPPER, ed. Paul Schilpp, Library of Living
Philosophers, Open Court, La Salle, Illinois, 1974, pp.606-631,
Bk. 1, p. 627f,
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epistemology initially through a critique of the claims of logical

positivism to describe the nature of scientific truth.

The alternative epistemology will centre on the concept of under-
standing rather than the concept of knowledge. Where the aim of
disciplined enquiry is seen to be the attainment of a deeper
understanding of the world rather than just the adcumulation of
knowledge or the establishment of laws by which predictions can be
made, science and metaphysics must be regarded as inseparable.

If understanding is to be attained, then it is just as important to
obtain a comprehensive world-view as to know about any particular
aspect of the world, and the accumulation of specilalist studies, no
matter of how many types, does not add up to such a comprehensive
world-view. Furthermore it will be seen that particular enquiries
take place within a framework of assumptions and are committed to

a basic conception of the world. It is this which relates particular
enquiries to each other and to the world as a whole. If sclence

is not to proceed blindly then these assumptions and commitments must
be examined, and the possibility of alternatives must be considered.
At the same time it will have been shown that the type of rationality
involved in the establishment of scientific theories, or even in

the developqgnt of mathematics is in no way superior to that involved
in the development and justification of metaphysical systems. Thus
as opposed to logical positivism in which metaphysics is rejected

as nonsense, leaving sclence to be dogmatically identified with the
concepts of materialism, my epistemology will be seen to imply that
materialism is the conception of being of only one metaphysical

system and that attempts should be made to develop alternatives.
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LOGICAL POSITIVISM

To all empiricists the exemplary form of knowledge is that which
is attained by science and a considerable amount of effort has
gone into the analysis of science to show that it has a certain
basis in observation. According to logical positivists, either
truths are formally true merely asserting a tautology, or they are
based on observation. This means that if statements are not
tautologies they can only be known to be true through a proper
experimental investigation. For this we must know what sort of

observation or experiment would verify or falsify them.

Since all epistemologically significant statements can then be
regarded as either formal tautologies or truths of common experience
or natural science, it is held to be an 1llusion that there is a
class of meaningful metaphysical statements about the nature of the
world. While Hume formulated the classical anti-metaphysical
position of empiricism, writing:
When we run over libraries, persuaded of these principles,
what havoc must we make - If we take in our hands any volume -
of divinity or school metaphysics, for instance - let us ask,
DOES IT CONTAIN ANY ABSTRACT REASONING CONCERNING QUANTITY OR
NUMBER? NO. DOES IT CONTAIN ANY EXPERIMENTAL REASONING
CONCERNING MATTER OF FACT OR EXISTENCE? NO. Commit it then

to the flames, for it can contain nothing but sophistry and
illusion. (1)

this view has been echoed in the works of the logical positivists.

Thus A.J. Ayer who was the main exponent of logical positivism in

(1) David Hume, AN INQUIRY CONCERNING HUMAN UNDERSTANDING, Bobbs-
Merrill, Indianapolis, 1955, p. 173.
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England referred to this passage from Hume, writing, "What is this
but a rhetorical version of our own thesis that a sentence that does
not express either a formally true proposition or an empirical

hypothesis is devoid of significance?" (1)

It was pointed out that logical positivism as it stands is logically
incoherent since a statement of its basic assumptions is meaningless
in terms of itself. The force of logical positivism rests with its
identification with the achievements of science and it is in its
interpretation of sclentific knowledge that it must be understocod
and its achievements evaluated. But to understand how the logical
positivists have interpreted scientific knowledge it is necessary

to understand the basic ideas om which this interpretation is based.
The easiest way to do this is to find where these ideas originated

and how they were developed and synthesized.

While logical positivism must be seen as a development of the positivist
movement described in the last chapter, the thinkers who were the immed-
iate source of ideas for the logical positivist movement which began

in Vienna were Mach, Poincare, Frege, Cantor, Russell and Wittgenstein.
From Mach the logical positivists took over the idea that scientific
statements must be empirically verifiable. By this Mach meant that

ali empiricél statements must be able tc be reduced to statements

about sensations. Thus the subject matter of science was seen to be

about empirical regularities. However Mach left no place in his

(1) A.J Ayer, LANGUAGE, TRUTH AND LOGIC (1936), Penguin Books,
Harmondsworth, 1971, p. 72.
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scheme for mathematics, and in order to fill this gap ideas were
borrowed from the philosophy of science developed by Poincarg.
According to Poincarg, sclentific laws are largely a matter of
convention and the data of experience could be explained by more
than one hypothesis. If all thesé equally accounted for the facts
then the only reason for choosing between them would be convenience.
Thus hypotheses are nothing but convenient ways of ordering
experience. The theoretical terms of these hypotheses were then
seen to be conventional abbreviations for phenomenal descriptions
and so any assertion made using them could equally be made in a
purely phenomenal language. The theoret;cal terms were thought

to be formulated in such a way that the reiations between them
could be expressed mathematically. In this way mathematics

could be seen to be involved in science. But according to this
view mathematical laws should be seen as nothing but convenient

ways of expressing relations holding between phenomena.

The logical positivists were also influenced by the philosophers of
mathematics: Frege, Cantor and Russell, and the logical atomism which
developed from it. In particular they were influenced by Wittgenstein's

TRACTATUS LOGICO PHILOSOPHICUS. The most important idea taken over
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from this group of thinkers was that mathematical statements of
scientific laws could be formulated in terms of mathematical logic.
They then accepted Wittgenstein's idea that the certainty of
mathematics stemmed from the fact that it silmply expressed identities
or tautologiles. Thus the logical positivists were able to reconcile
their assumption that all knowledge is founded on experience with

the certainty of the mathematical forms used in scientific theories.

The confluence of these ideas led to the original formulation by

the logical positivists of their view of the nature of science.
According to this, a scientific theory should be able to be axiomatized.
There are three types of term involved in this axiomatization: the
terms of logic and mathematics, theoretical terms, and observational
terms. The axioms of the theory are the scientific laws which

specify the relationships holding between theoretical terms. The
theoretical terms must be able to be defined by observational terms.
These definitions were referred to as correspondence rules, so called
because they relate the theoretical terms to the corresponding

observational terms.

Only entities which could be referred to in observational terms, or
entities which could be referred to in theoretical terms which in

turn could be given a phenomenal definition by correspondence rules

could be introduced into scientific theories. This led to the

doctrine of cognitive significance according to which the onl& meaningful
discourse was that in observational terms referring to phenomena or in

theoretical terms which were abbreviations for expressions in phenomenal
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language. Since the phenomenal conditions in terms of which
assertions using theoretical entities could be verified were then
thought to be the conditions in terms of which theoretical entities
were defined, the doctrine of cognitive significance led to the
slogan 'The meaning of a term is its method of verification', and

it was concluded that the only meaningful discourse about the world
was that which is empirically verifiable. Thus all meaningful
discourse about the world had to be reducible to assertions in
observational language and science was seen as resting on a
foundation of protocol sentences. Originally protocol sentences
were thought to be in sense datum language, and as such, incorrigible.
However, this was replaced by the idea that protocol sentences had
to be in physicalist language and make assertions about things and
their properties which could then be verified by observation. All
metaphysical discourse was ruled out as nonsense since it could not

be reduced to protocol sentences.

In some versions of logical positivism this came to be thought of

as the method by which science should be developed: science was seen
as developing upward from observations expressed in protocol sentences
to theoretical generalizations about phenomena, achieved through the
introduction” of theoretical terms defined by correspondence rules.
However this was not usual. More commonly it was thought that the
function of the philosopher was not to give an account of hoﬁ scientific
theo;ies develop but to describe the structure of those theories

already in existence to reveal the grounds of their validity.

In this account of science it was extremely important to maintain the
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distinction between theoretical and observational terms since if
sclence was to be seen as being based on a solid foundation of
experience, observational assertions had to be regarded as being

able to be verified without difficulty. This would only be

possible if different observers were uninfluenced by their theoretical
background. But some observations have to be expressed in theoretical
terms, This is the case for instance when a voltmeter is read. To
get round this problem theoretical terms were divided into observational
terms and non-observational terms and the non-problematic status of
observational terms was maintained by specifying that all theoretical
language had to refer to directly observable entities, things or

attributes,

The first aspect of the original model to be shown to be inadequate
was that dealing with correspondence rules. The correspondence

rules had been designed to serve three functioms: they defined
theoretical terms, they guaranteed the cognitive significance of

these terms, and they specified what experimental procedures were

to be admissable for applying a theory to phenomena. In the original
model the correspondence rules were thought of as explicit definitions
of theoretical terms. These definitions had to be entirely in terms
of an observational vocabulary. The definition also specified the
conditions for the application of theoretical terms. The trouble
with this was that it is impossible to defipe in this way dispositional
properties, that is, what things would do in certain circumstances,
though they are clearly cognitively significant. To come to terms

with this problem correspondence rules were considerably weakened.
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On the new medel correspondence rules came to be incorporated as

part of the theory and specified the conditions under which the
theoretical postulates or laws could be applied to observable
phenomena. This meant that correspondence rules had to contain

at least one observational term and at least one theoretical term.

On this view if a theory i1s to be regarded as cognitively significant,
it has to imply observable consequences. To test a theory it is
then necessary to be able to deduce what would be observed in the
future by means of the theory from present observations. The
correspondence rules could then be thought of as all the admissable
experimental procedures for applying the theory to the observational
phenomena. In this scheme the theoretical terms would ﬁot be
defined individually or completely in terms of the observational
vocabulary. It is the theory as a whole which must be showm to be
cognitively significant by being testable. Thus it was no longer
possible to think of theories being built up from observations, though
the empirical significance of the theory still had its source in the
observational language. Observation was now only of significance

in the verification of theories. The positivists then argued that
discovery of theories was of no importance for philosophy but is a
matter for psychologists, historians or sociologists. Philosophy was

henceforth oﬂly to be concerned with the logic of justification.

This model of theories is what is generally called the hypothetico-~
deductive model. The theory makes predictions about what will happen,
with‘predictions and explanations being regarded as formally identical.

The only difference is that predictions come before the fact while
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explanations come after it. An explanation is thought to be made
by showing that what is observed is covered by a law in terms of which

it could have been predicted.

However, a problem then arose about the status of the theoretical
entities in the hypotheses since they could no longer be thought of

as simply abbreviations for observations. Every attempt to do

away with these entities has failed. On the instrumentalist
interpretation these entities were regarded simply as postulates
necessary for making predictions. However the uncomfortable positionm
involved in holding that theoretical terms are necessary while not
referring to anything in the world has led most adherents of this model

of scientific theories to adopt a realist line.

The development of the logical positivist model of science has thus
vastly altered the status of the theoretical apparatus. Originally
it was only thought of in relation to the problem of showing the place
of mathematics in science and little attention was paild to it. In
the later versions of logical positivism theories are thought of as
being about the behaviour of real non-observable entities which relate
in incompletely specifiable ways to their observable manifestations.
Thus it is now problematic how the theoretical apparatus can connect
in a clearcu£ way with the phenomena and this has considerably
weakened the positivist's ideal of rigour. Thus while Reichenbach
wrote in 1936 of the philosophy of one of the leading logical
positivists, Rudolf Carnap, that "his theory may-be regarded after a

fashion, as a modern fulfilment of Descartes’' quest for an absolutely
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certaln basis of sciencé" (1), John Passmore in 1966 concluded

a review of Carnap's efforts by stating that, "In so far as was

his ambition, most logical positivists would now admit, he certainly
failed to fulfil it". (2) Yet even with the looser criteria for
the acceptance of a theory and the looser relationship between
theories and experience this model of scientific theories still
strongly emphasizes mathematics and mathematical logic and is often

referred to as the deductivist approach to science.

One of the consequences of this emphasis on certainty was that it
seemed difficult to account for how a scientific theory could be
rejected. Logical positivism was committed to the belief that
scientific knowledge 1s cumulative. This problem led to a later
development concerning the nature of scientific growth, According
to the positivists a theory can be replaced by a new theory for one
of three reasons. First, though a theory may have been highly
confirmed, technological developments might reveal the theory to

be predictively inadequate, thus eroding its support. Second, a
theory might be expanded to cover phenomena which were not covered
by the original formulation of the theory. An example of this is
the extension of classical particle mechanics to rigid body mechanics.
Third, several theories which enjoyed high degrees of confirmation
may be reduced to, or included in a more inclusive theory. The

positivists believed that most theories were supplanted for the

(1) Cited by John Passmore, A HUNDRED YEARS OF PHILOSOPHY, (1966),
2nd ed. Penguin, Harmondsworth 1968, p. 393,
(2) loc. cit.
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second and third reasoas, This is the basis of the idea that

science grows by theory reduction.

Central to this view is the belief that all the consequences of

the theory which is being reduced to the broader theory must be able
to be deduced from the broader theory. For this to be possible the
concepts of the original theory must be fixed and not affected by

the reduction. Kepler's planetry laws are claimed to have been
reduced to Newton's laws of motion in this way. Hence the logical
positivists were able to retain the notion that old theories which
have a high degree of confirmation are not rejected and could thus still
cling to their belief that the reason for the success of sclence is
that it has only accepted as knowledge that which has been empirically
verified. Thus according to the logical positivists sclence grows

by either increasing the scope of old theories or by assimilating

0ld confirmed theories into more comprehensive theories and science

can still be regarded as a cumulative enterprise.

This describes the final version of the logical positivist's position
as it was developed by its main proponents, Carnap and Hempel.

Other philosophers still defend positions which were abandoned by
Carnap such as phenomenalism and instrumentalism, but it is generally
held that tﬂe position of Carnap and Hempel 1is the least vulnerable

to criticism. (1)

(1) Frederick Suppe, "The Search for Philosophic Understanding of
Scientific Theories" in THE STRUCTURE OF SCIENTIFIC THEORIES ed.
Frederick Suppe Uni. of Ill. Press, Urbana, 1974, especially on

p. 54f.
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I have now given a sufficiently detailed account of the logical
positivist's view of the nature of scientific theories to isolate

its fundamental tenets. Firstly, there is the distinction between
theory and observation. The maintenance of this distinction is
essential if observation is to be able to provide a solid foundation
for certain knowledge, and if theory is to be regarded as providing
explanations of that which is observed. Secondly, it is assumed
that the meaning of concepts does not change with different theories.
This is supported by the idea that concepts are defined at least
indirectly by cognitive significance. This is essential for the
validity of the idea of knowledge growth by theory reduction. If
this is rejected then it is no longer possible to think of knowledge
growing by accumulation which in turn means that the achievements

of science can no longer be regarded as certain, as distinct from
those of metaphysics. Thirdly, it is assumed that science is
essentially concerned with prediction, and explanation is regarded as
an ex post facto prediction. Even in the realist formulations of
logical positivists the mathematical formalism in terms of which
predictions are made is regarded as the essential aspect of scientific
theories, Such a view is essential if it is thought that theories
are verified or falsified by the success of their predictions.
Fourthly, ithis assumed that the only valid forms of reasoning in
science are those which can be formalized by mathematical logic.

This is required to guarantee certainty and to maintain that all
knowledge is ultimately grounded in experience, Finally there is a
basiec assumption underlying the whole pProject of attempting to find

the universal structure of scientific theories and this 1s that there
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is a universally valid scientific method independent of the theories

which are developed in science.
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CRITIQUE OF LOGICAL POSITIVISM

In the following sections I will attack all of the fundamental
tenets of logical positivism outlined in the last section. I

will begin with an examination of observation and through this,

I will attack the possibility of drawing a distinction between
observation and theory. I will show how the nature of observation
has been misunderstood by the logical positivists and that in fact
cbservation is as sensitive to theory as theory is to observation,
and that, far from science being built on a solid foundation of
observation, one of the main aims of science is to improve our

powers of observation.

I will then examine the nature of concepts and show the inadequacy
of the positivist's understanding of tﬁese. It will be shown
through examples that the development of concepts 1s one of the
most important creative features of the scientific enterprise and
involves considerable effort, and that in scientific advances the
concepts of new theories have different meanings from the concepts
of the theories which they replace. This will show that the
positivist view of scientific development as the accumulation of
certain knowledge through theory reduction is invalid, and at the
same time indicate that the positivist conception of scientific
theories as means for making predictions and the conception of
scientific rationality as that which can be formalized in mathematical

loglc should be rejected.

These accounts of the nature of observation and concepts will then
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form the starting point for the development of an alternative view

of the nature of science. I will show that theories are really
analogies, metaphors and paradigms in terms of which the world is
understood, that 'understanding' must be taken as the goal of

science rather than the ability to make predictions, and that
explanation is a way of making the world intelligible and not just

an ex post facto prediction. Furthermore, to conceive of theories

as instruments for understanding the world.bypasses the realist/
instrumentalist dispute of the positivists and paves the way for a
thorough re-examination of the nature of the reasoning involved

in science. It will be shown that while developments in science

are essentially rationally based, mathematical logic is largely
irrelevant for understanding this rationality. In its place I will
try to develop a logic of understanding. This will be seen to imply
a development of logic with science, thus undermining the last
assumption of positivism that it is possible to formulate a scientific
method independent of any scientific theory. It will also be argued
that science is a community matter in which each scientist must be
understood as developing a tradition rather than adding to an
accumulation of knowledge. I will then make a careful analysis of
understanding, drawing on the tradition of hermeneutics and on the
ideas of Michael Polanyi. The most important feature of understanding
will be seen to be not that which is the focus of attention but that
which is tacitly understood when any specific subject is focussed upon.
At this stage I will have shown all those ideas which formed the basis
of the attacks on metaphysics to be wrong and the epistemolegy developed
through the critique of logical positivism will facilitate an

affirmation of the enterprise of metaphysics.
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OBSERVATION

In this section I will examine the nature of observation.
Observations are not simply experiences. While both animals

and humans experience the world in such a way that they can under-
stand the situation they are in and take appropriate action, only
humans can make observations. An observation is not a thing we

do since if this were the case we would say that an observation
happens at a particular time, but this is not the case. Rather, an
observation is something which is made. As such it can be
recorded in books, presented in graphs, be expected or unexpected,
accurate or inaccurate. When in an experimental situation not
everything which a person sees 1s an obséfvation. Only that which
is relevant to the enquiry would be considered as such. Thus an
observation is something that a person sees to be the case which is
relevant, or is thought to be relevant to what that person is
enquiring into, It is not that which is given in experience as

the empiricists would have it.

People can make different observations in the same situation. This
can occur because they are concerned with different problems or
because one of them has been inattentive. However different
observations are also made because the observers adhere to different
thecries about the world. For instance that which Galileo would
have seen as a pendulum in which a body repeats almost the same
motion over and over again, an Aristotelian would have seen as a

body falling with difficulty, moved by its own nature from a high
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point to natural rest at a lower one. (1) In this way observation,
that is, what is seen, is theory impregnated. Yet such a view
seems to be opposed by a great many thinkers besides the logical
positivists. What can the reason be for this? The most influential
idea which has led people to believe that two people observing the
same situation must be in some sense seeing the same thing is that
their retinas are both being stimulated by the same radiation. It
is concluded from this that they must be receiving the same data

but interpreting it differently. N.R. Hanson has replied to this
that "there is more to seeing than meets the eyeball"., (2) However,
the influence of the idea that there is some unquestionable data to
which interpretations are added makes it necessary to examine this

point in more detail.

Consider the case of the figure below. Some people will see a cube

viewed from above while others will see a cube viewed from below.

It is impossible to view the figure as both those things at omnce.
So in what sense can we talk of seeing or observing the same thing?

It might be said that the same object is observed but that this is

(1) As noted by Thomas S. Kuhn, THE STRUCTURE OF SCIENTIFIC
REVOLUTIONS 2nd ed., Uni. of Chicago Press, Chicago 1970, p. 118f.
(2} N.R. Hanson, PATTERNS OF DISCOVERY, Cambridge U.P., Cambridge
1961, p. 7.
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interpreted in different ways. It can be agreed that the same
object is observed. If this were not the case there would be no
problem. But different things are seen while observing the same
object and it is simply wrong to use 'interpretation' in this sense.
One might talk about interpretation when viewing something through

a mist, where vague outlines only provide clues to what is seen.

But in the above situation we do not first focus on the lines and
then interpret what they represent, we simply see either a cube
viewed from above or a cube viewed from below. There can be no
reason to insist that the observers must see the same thing unless
one has made a prior commitment to this belief for reasons other than
a consideration of what is being seen. In the above visual
experience the lines which are seen by pegple viewing the figure are
only considered after the visual experience of seeing the box.

We observe holistically and analysis of the whole into its constituent

parts is a secondary activity.

There are cases where reports of what is seen are made in terms of
sensations. For instance it might take the form; 'there was a
faint streak of green light at one end while the main body was red'.
But statements such as this are only made in situations governed by
confusion and conceptual muddle where the person does not know what
he is leooking at. In doing this the person is always trying to

make his observations cohere against a background of accepted beliefs.
Such cases are non~typical and it is wrong to conclude from these
that in every situation there is a prior awareness of data which can
be described in phenomenal terms which is then followed by an

interpretation.



197

The nature of observation is further i1lluminated by the figure below

of a bear climbing a tree. In recognizing it as a bear the elements of

the figure cohere into a unified Gestalt. Yet the organization of the
lines to form a picture is not part of the picture in the same way as the
lines, Without this organization the lines do not hang together. This
organization is an essential part of seeling, In seeing it as a bear we
see that if the tree were seen from the other side, the whole bear would
come into view. Also we see that the bear could not wave his paws in the
air without falling. Thus in seeing something we are aware of much more
than meets the eye. What is seen is understood against a background of

beliefs, and we see that a number of states, possibilities and conditions hold.

The degree to which observation extends beyond the passive reception of
data is evident from the way seeing can take on a generalized form.
For instance if we observe that tacks which are not attracted to each
other are attracted to a screwdriver, then we can see that the
screwdriver is magnetized. This is to see that the screwdriver
will always attract iron fillings. This involves seeing into the
future as we can see what will happen in future situationms. It also
involves seeing into the past as we can assume that at some time the
screwdriver must have become magnetized. But seeing into the future
and into the past is not unusual. We can see by the date on a coin
when it was minted, by the postage stamp on a letter from where it
came.  When we look at a large key and a small lock we can see that
it will not fit into the lock and so on. Such conclusions are drawn

by simple observation. They are seen. It is not a matter of
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drawing inferences from the data.

This suggests that to be able to see things one must have a considerable
amount of background knowledge. Such background knowledge is clearly
evident when we give causal explanations. For instance when we

try to explain why the wheel of a machine will not turn we note that

a belt is loose. In~observing this we observe why the wheel will

not turn. But it is only possible for us to see this because we

have some understanding, some background knowledge of how the machine
works. At a more basic level it is also necessary to know that

if the wheel suddenly stops turning then there must be some reason

for it. It is assumed that all events have some cause.

To understand the instruments used in science even more background
knowledge is required. Some scientific knowledge is required to

see that the movement of a needle of a galvinometer means that there has
been a change in current intensity. More knowledge would be required
to see that this means that the capacitor has discharged. Yet this

is seen by the scientist who reads the instruments. Unless the
scientist is using faulty instruments and 1s unsure as to what could

be the cause of a changed reading, there is no process of inference.

When a physicist enters his or her laboratory, what s/he sees is
different frém what is seen by someone who is ignorant of science.
S/he sees what the instruments can be used to measure, and s/he sees
what they mean when they indicate that something has happened. If
asked to explain what s/he is doing and what s/he has observed s/he

can only answer in the concepts of physics. S/he will not answer
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in the terms used by the non-scientist and then explain how these
relate to the theoretical concepts of physics, s/he will simply

tell the ignorant non-scientist thar if s/he wants to understand
what is going on then s/he must go and learn some physics. The

layman is blind to what the physicist sees.

An explanation in terms of the constituents of the behaviour of some
material results in there being a change in what is seen. For
instance if we explain the increase in evaporation of water at high
temperatures in terms of the molecules which are its constituents,
then we see that the water is a system of molecules, and seeing water
in this way makes its behaviour intelligible. When this theory

is accepted what we observe is different from what was observed

before the theory was encountered. Having accepted the theory

what is observed is not the water as it was seen before, the behaviour
of which can now be explained by the behaviour of molecules. The
decrease In the quantity of water is not simply explained by saying
that molecules have escaped through attaining high levels of kinetic
energy. The decrease in volume is the escape of molecules from

what is a system of molecules. This is what the evaporation of water

is, and this is what is seen.

Another examﬁle which shows very clearly how theory can alter what
is observed is the demise of witcheraft. Numerous people claim to
have seen the devil and been influenced by demonic forces. fhere
is no reason to doubt these claims. It is well known that people
have hallucinations and experience themselves as governed by outside

forces as a result of psychological disturbances. But these
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experiences are interpreted this way now because of the prevailing
world-view, Before the rise of physical sciences the prevailing
cosmology made observations of demonic influences perfectly
acceptable. It is reasonable to think that when such experiences
were acceptable there would have been a lot more of them, as people
would not be inclined to dismiss so readily unacceptable experiences
as phantasy. Rather they would have been inclined to attend to
such experiences, But with the rise of materialism all such
observations were dismissed. This was because the language of
demonic influences had no place in the new cosmology. This meant
that there had to be a reformulation and reinterpretation of quite
common observational statements which had been backed up by a great
" number of people. The same things were no longer observed because
what was experienced was seen against a background of a different

set of beliefs.

It is evident from this analysis that what is seen in a given situation
depends on the background knowledge, that is, what theories we hold.
Consequently what 15 seen or observed is theory dependent and there

is not a non-problematic ground of observation either in phenomenalistic
or in physicalistic language which could provide science with a certain
foundation on which the logical superstructure of science could stand.
Observation is as sensitive to theoretical developments as theory

is to observation. In its early stages theories are designed to
conform to and explain what has been observed. Later theories form
part of the background beliefs, and as such, allow an expansion of

the perceptual horizon. New observations can be made which would
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not have been possible before the propounding of the theory, and

these can then lead to the development of new theories.

The analysis above shows that not only is science not built on,
or anchored in a certain ground of observation, but that one of
the achievements of‘science is to extend our perceptual horizons
so that what is seen is increasingly pregnant with information.
But science does not do just this. It was seen at the beginning
of the analysis that observations are things which can be recorded
and communicated. What science does is to expand the perceptual
horizons not only of the individual but also of the community.
Perception is expanded in such a way that it can be communicated
and appropriated by other people. The increased appreciation

of what is perceived becomes common property. Thus observation
does not have anything like the characteristics attributed to

it by those thinkers influenced by logical positivism and cannot

serve the purpose required of it by them,
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CONCEPTS

While the positivists gradually retreated from their view that

the meaning of concepts could be straightforwardly defined by
correspondence rules and recognized that their meaning could only
be understood in the context of the theories of which they formed

a part, they did not think that concepts merited much attention

in their own right. At most they were concerned to elucidate

the difference between observational terms and theoretical terms

and to define the ontological status of theoretical terms. In this
section I will argue that the development of concepts is a long
arduous process and that concepts are more significant than
positivists with their emphasis on logic and prediction are prepared
to allow. Secondly I will point out that concepts change their
meaning with new theories, and that this makes it impossible to

think of knowledge growth in terms of theory reduction.

To illustrate the way in which concepts are developed I will first
consider how the concept of intertia as it came to be understood

by Newton was developed. (1) The most basic weakness 1in the
system of Aristotelian physics was its analysis of the motion of
objects, The Aristotelian system assumed a hierarchically ordered
cosmos in which each thing had its natural place and the natural
state of anything was to be at rest. It was only because things

were not in their natural places that there was any autonomous

(1) As described in Alexandre Koyre METAPHYSICS AND MEASUREMENT,
Chapman & Hall, London, 1968, PP- 29-34, and Paul K. Feyerabend in
"Explanation, Reduction, and Empiricism" in MINNESOTA STUDIES IN
THE PHILOSOPHY OF SCIENCE, VOLUME III, Herbert Felgl and Grover
Maxwell eds., Uni. of Minnesota Press, Minneapolis, 1962, pp. 53-59.
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been aware of prior to the development of nuclear physics. Thus the

domain of quantum mechanics was brought into being.

The items of a domain include more than just observations. Theories
which have unified a domain are likely to become items or phenomena
to be explained by a new theory, and as such, theories themselves
become items in a domain. Sometimes the items are theoretically
determined and are not known to exist. Such was the case with
neutrinos and neutron stars and still is the case with tachyons
(particles travelling faster than the speed of light) and superstars.
Where observations themselves are items in a domain they are only so
because they have been ordered in a particular way as were the
observation of elements in the periodic table. Isolated facts are

seldom important,

That a body of information is a domain is itself an hypothesis and

may ultimately he rejected. There must be good reasons for putting
forward such an hypothesis. Some relations between a number of items
can always be found and it is necessary to have grounds for believing
that there are more comprehensive, deeper relations involved. Suspicion
that there is such a deeper unity is not in itself adequate for the
attempt to provide a theory to account for the domain. The domain must
be ready for such an attempt, that is, the domain and the problem
relating to it must be clarified, precisely defined, and its extent
accurately determined. Then there must be promising lines of research
and mathematical techniques available for the formulation of the theory.
Spectroscopy at the turn of the century was a potential domain promising

deeper relations than appeared evident, but the observations were too
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disorganized to allow for theories to be put forward. Eventually
the results of spectroscopic examinations were explained by theories
which had developed to explain the periodic table. It is clear

that Einstein could not have solved or even effectively tackled the
problems which led to the formulation of the general theory of
relativity if non-Euclidean geometries had not been formulated.
Finally domains should be thought to be important before they justify
the effort necessary for thelr clarification to the level at which

a theory may be formulated. That 1s, it is necessary to have reason
to suspect that the theory will have broader implications for science
as a whole. All these reasons for hypothesising that a given body
of information is a domain are dependent on background knowledge, that
is, what is already understood and not on the world as it is observed

independently of theory or on reality as it is in itself.

Although the idea of an explanation as an ex post facto prediction

has been rejected, I have still glven a central place in my analysis to
explanatioen. It might be asked why I do not simply say that the aim

of science is to explain anomalies, instead of understanding the world.
The reason why explanation cannct be as central to science as understand-
ing is that anomalies can only be defined as what is unintelligible

in terms of ekisting theories. The existence of anomalies indicates the
need for the development of these theories or of new theories to explain
them, that is, to make them intelligible. But when the anomaiies are
explained, they are no longer anomalies and are experienced in a different
way. They then fall into the background of that which is understood.

Thus we see that 'explanation' applies to that which has been singled
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out, whereas 'understanding' applies to the whole field of that
which is intelligible including all the achievements of previous

enquiries.

I will now try to throw some light on that facet of understanding

and explanation which 'falls into the background'. When something

is understood, its meaning is grasped as unity. But in pgrasping this

as a unity, it is necessary to be aware of all the parts. Such a
situation can be described as 'indwelling' in the parts in order to

focus on the meaning of the whole. (1) This indwelling is exemplified
by the understanding of a sentence. One attends 'from' the meaning

of each word 'to' the meaning of the whole sentence. The similarity
between the understanding of a sentence and the understanding of the
world is evident if we consider the case of understanding how the body
functions. The physiology of a person could never be understood

simply by cutting bodies into slices and memorising the features of

all of these parts. What is required is an Imaginative grasp of

all the parts so that they can be seen as a functioning whole in much

the same manner as it is necessary to indwell in the meaning of the words
of a sentence to grasp the meaning of the whole sentence. By indwelling
in the parts the whole is understood as a dfnamic living being, or
alternatively, by indwelling in the whole and focussing on any of the
parts, the significance of the parts can be understood in relation to

the whole. In either case that which is focussed on is understood in

the way it is because attention is directed from that which is dwelt

(1) This concept is taken from Michael Polanyi, 'The Logic of Tacit
Inference' (1969), op. cit. pp.1l48ff.
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within to that which is focussed upon.

Understanding involves the use of theories, and to understand something
in terms of a theory it is necessary to internalize the theory so that
one dwells within it and then attends from the theory to the phenomena to
be understood in terms of it. In this way the domain defined by the
theory is dwelt within so that phenomena are made intelligible by being
related to the domain as a whole. It 1s not sufficient to understand
the meaning of a theory in isolation from such use. A theory is

only properly understood through being used to understand the world.
Theories then must be seen as the means for indwelling in the world

so that any particular phenomena focussed upon can be experienced

as intelligible. Ultimately the aim of science must be to facilitate
the greatest possible indwelling in the world so that it is grasped

as a unity in which all particularities can be understood in relation

to the whole.

If understanding is to be taken as the most basic concept of
eplstemology it is necessary to give some account of the relationship
between knowledge and understanding. Knowledge in the strict sense
is 'knowledge that something is the case', that is, of what are the
facts., But it has already been shown that facts are only true
propositions, and that propositions are what is meant as being the
case. What a person takes to be the facts are the propositions about
the world that the person would commit him or herself to affirming as
true, As J.L. Austin put it: "When I say 'I know', I give others

my word: I give my authority for saying that 'S is P'." (1) But

(1) J.L. Austin "Other Minds" in LOGIC AND LANGUAGE: Second Series,
ed. Antony Flew, Basil Blackwell, Oxford 1973, p. 144,
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such claims to knowledge are only made in specific contexts in
relation to specific problems. For example, a person might assert
as a fact the rate of flow of phlogiston which s/he has measured Ffor
a particular experiment, and the validity of the theory in terms of
which the proposition is formulated is ignored for the time being.
Only within the context in which the theory 1s accepted 1is phis a
valid claim to knowledge. Facts are formulated in the process of
enquiry, in making decisions between different theories, in conveying
information and in attempting to show how a situation should be
understood, either in answer to a question, to instruct or in argument
with another person, and in all cases the claims to knowledge derive
their meaning from their specific contexts. Understanding, on the
other hand, is prior to and presupposed by each of these contexts.
Having understood something, a person will be prepared to affirm as
facts in appropriate contexts an indefinite number of propositions
which can be formulated on the basis of that which is understood. But
all these claims to knowledge presuppose understanding which in turn
cannot be reduced to the sum of claims to knowledge and which is
independent of any particular context within which knowledge claims
are made. With the development of understanding, that 1is, as the
world or some domain is dwelt within more fully, there is less and
less to be coﬁcerned with the facts. As P.B. Medawar wrote:
The ballast of factual information, so far from being jﬁst about
to sink us, is growing daily less. The factual burden of
science varies inversely with its degree of maturity. As a
sclence advances, particular facts are comprehended within, and
therefore in a sense annihilated by, general statements of
steadily increasing explanatory power and compass - whereupon
the facts need no longer be known explicitly, i.e. spelled out
and kept in mind. In all sciences we are progressively relieved

of the burden of singular instances, the tyranny of the particular.
We need no longer record the fall of every apple. (L)

(1) P.B. Medawar THE ART OF THE SOLUBLE Methuen, London, 1967, p. 114.
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Placing knowledge in a secondary position to understanding has
important implications. Claims to knowledge are accepted as true

or rejected as false while understanding can be to varying degrees of
adequacy and there is no limit to the depth of understanding which may
be achieved. By taking the notion of understanding as central with
theories being seen as means to understanding, the development of
science can be viewed as an evolutionary process with progress defined
in terms of improvement on existing theories rather than in terms

of an ultimate goal. This possibillity invalidates arguments directed
at the anti-positivist position in epistemology. Thus Trigg argued
that 1f a true account of nature is not possible then knowledge must
be unattainable. (1) This is only valid if it is accepted that
knowledge means an account of the world as it is in itself. However
this has been rejected here, and as the quote from Austin indicated,
this rejection is in line with commonsense usage. Knowledge claims
only have significance within delimited contexts, are relative to the
conceptual frameworks in terms of which they are formulated and must
ultimately be understood as part of the social project of developing
and communicating understanding. Trigg also criticised Kuhn for saying
that in making a judgement about different theories, the scientific
community could be mistaken. (2) The concept of mistake is supposed
to have meaniﬁg only in relation to that which i1s correct, and 'correct'

is equated by Trigg with "true'. It is then assumed that 'true' only

(1) Roger Trigg REASON AND COMMITMENT Cambridge Uni. Press, Cambridge,
1973, p. 117.
(2) Ibid., p. 118.
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has a meaning in relatlon to nature as it really 1s. Thus.the use

of the concept of mistake by Kuhn is seen to be in contradiction

with Kuhn's rejection of the notion of a true account of nature.
However a judgement which later was found to lead away from modes of
thought in which a deeper understanding of the world had been attained
could be thought of as a mistake. The notions of mistake and correct
can then be seen to attain their meaning in relation to the‘aim of

disciplined inquiry to deepen our understanding of the world.

Finally the notion of understanding avoids the tendency to hypbstatise
the achievements of science and to exclude the subjects involved in
this from proper consideration; as though these achievements could be
thought of as that which is accumulated iﬁ‘books. It is obviously
the case that the notion of understanding emphasises the personal
dimension of science, but there is more involved in the notion of
understanding than this. Knowledge in the form: ‘knowledge that'
implies an objectification of that which is known. It is made an
object of thought. Then if I come to know any particular thing, a
further objectification is required to know that I know this. And

so on ad infinitum. This means that there is an infinite regress in
which the subject as such is always one stage behind that which is
known, and for this reason is often considered not to exist at all.
But when understanding is made the central concept of science, the
focus of attention or that which is objectified is always seen in
relation to that of which one is only subsidiarily aware. It is then
possible to be subsidiarily aware that it is I who am understanding

something at the same time as I am understanding this something, and no
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infinite regress is entailed. In relation to the world as a whole
it is then possible for people to understand that as subjects who

understand the world they are at the same time part of this world.
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SCIENCE AND METAPHYSICS

In the preceding analysis I have shown the inadequacy of the basic
assumptions and positions of logical positivism. But these have
also been the assumptions and views in terms of which metaphysics
was ruled out as nonsense, namely the view that true knowledge is
based on the certain ground of that which is given in experience,
the view that the only valid form of reasoning is that which is
formalized into mathematical logic, the corresponding view that the
meaning of concepts are fixed and definable in terms of observation,
and finally the view that knowledge is cumulative. While such
views prevailed and were thought to characterize science and account
for its success, there could be no place fﬁr the enterprise of
metaphysics. Through an examination of what actually happens in
science 'our surest example of sound knowledge' it was shown that
the aim is understanding rather than the accumulation of knowledge,
and this implies that it is just as important to get an overview of
the world as it is to examine small areas. In other words science
involving specialized disciplines and metaphysics should go hand in

hand.

This close agsociation between sclence and metaphysics is more than a
matter of complementarity with science providing the details and
metaphysics the overview. The way the detalls are understood is
largely determined by the metaphysical position adopted, while
metaphysical systems must be developed in order to grasp particulars.

The role of metaphysics in science is as the background beliefs which
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are dwelt within and in terms of which that which is focussed on
ultimately makes sense. The effectiveness of metaphysics has been
acknowledged by scientists themselves in relation to their own work.
Thus C.H. Waddington wrote:

I should like to argue that a scientist's metaphysical beliefs

are not mere epiphenomena, but have a definite and ascertainable

influence on the work he produces, by reminiscing for a moment

about my career. I am quite sure that many of the two hundred

or so experimental papers I produced have heen definitely

affected by consciocusly held metaphysical beliefs, both in

the types of problems I set myself and the manner in which I

tried to solve them... Maybe my metaphysics was leading me up

the garden path (though I don't think so), but the point I

want to make now is that it was leading me somewhere and

was therefore something more than a set of decorative flourishes

on the proscenium arch, giving on to the stage in which the real

action takes place. (1)
The nature of the relaticnship between metaphysics and particular
disciplines in science can be illuminated by considering the implications
of the question and answer logic of enquiry. When a question is asked,
it is always necessary to make assumptions, For instance if a doctor
is trying to diagnose a disease he makes a test, say, taking a sampie
of blood and examining it to see what proportion of it is red blood
cells. He has asked the question, '"How many red blood cells are there
in this volume of blood?" because he assumes that knowing this will
indicate whether the patient 1s suffering from anaemila. He has asked
the question, "Is the patient suffering from anaemia?" because he
assumes there is something wronmg with the functioning of the patient's
body if the patient always feels tired. He has asked the question, "What
is wrong with the functioning of the patient's body?" because he assumes
(1) C.H. Waddington, "The Practical Consequences of Metaphysical
Beliefs on a Biologist's Work: an Autobilographical Note" in TOWARDS A

THEORETICAL BIOLOGY 2. SKETCHES ed. C.H. Waddington, Edinburgh Uni. Press,
Edinburgh, 1969, p. 72.
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that if things go wrong there must be some good reason for this which
makes sense in terms of modern medicine. He does not suspect the
action of evil spirits. Thus when any question is asked it can be

seen to be based on a hierarchy of assumptions, These are assumed

even if the doctor does not explicitly ask himself each of the questions
which reveals this hierarchy. Unless we accept that there is an
infinite regress, it is obvious that in this process of question

and answer there must be some point reached where the assumptions

cannot be thought of in the same way. It 18 at this point that the
problem becomes one of the science of first principles, that is, of

metaphysics,

Such basic principles are part of a generai conception of being. In
the case of the doctor this is most likely to be a mechanistic conception
of the world with a correspondingly mechanistic conception of the human
body. He looks for a cause of the disruption of this mechanism in

the form of some intervening event. He 1s unlikely to look at social
influences since these cannot be understood within the framework of
mechanistic concepts as the cause of the patient's 111 health. In
cther words, the doctor, and in fact all scientists are committed to

a general conception of the nature of being in terms of which each
particular aspect of the world is understood. This point has been
emphasised by the physicist David Bohm who stated at a conference on

biology:

I think the most important aspect of the interchange is the
emergence of a common realization that metaphysics is fundamental
to every branch of science. Metaphysics is...something that
pervades every field, that conditions each person's thinking in
varied and subtle ways, of which we are not conscious. Metaphysics -
is a set of basic assumptions about the general order and structure
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of existence...Ilt seems clear that everybody has got some
kind of metaphysics, even if he thinks he hasn't got any. (1)

If this is the case then a science will be blind to what it is doing

if it fails to examine its metaphysical commitments. As Whitehead
wrote: "If science is not to degenerate into a medley of ad hoc
hypotheses, it must become philosophical and must enter upon a thorough
criticism of its own foundations.”™ (2) Without such efforts
scientists will be dominated by ideas which he will be unable to

question. Bohm has also spoken eloquently on this problem:

...the practical 'hard-headed' individual has a very dangerous
kind of metaphysics, i.e. the kind of which he is unaware...
Such metaphysics is dangerous because, in it, assumptions and
inferences are being mistaken for directly observed facts,

with the result that they are effectively riveted in an almost
unchangeable way into the structure of thought...[W]hat 1s needed
is the conscious eriticism of one's own metaphysics, leading to
changes where appropriate and, ultimately, to the continual
creation of new and different kinds. In this way, metaphysics
ceases to be the master of a human being and becomes his
servant, helping to give an ever changing and evolving order

to his overall thinking. (3)

In the present era there has been a tendency to squeeze out scientists
with a philosophical orientation, despite the fact that the major
achievements in science have been the work of such philosophically

inclined scientists as Kepler, Newton, Faraday, Einstein, Bohr,

Heisenberg, de Broglie and Prigogine. This can be accounted for partly

1) David Bohm "Further Remarks on Order" in Waddington ed. (1969) p.41.
(2) Alfred North Whitehead SCIENCE AND THE MODERN WORLD, Lowell
Lectures, 1925, Mentor Books, N.Y. 1964 p. 23.

(3) Bohm (1969) op.cit. p. 41f.
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in terms of the organization of the scientific community. Research

in learning institutions is organized in such a way that people with
clear cut areas of investigation in which the contribution of the
researcher is clearly evident are most likely to gain support.

Research project proposals on the basis of which researchers get

their funding must have clearly stated goals before they are likely to
be successful, and proposals to question the fundamental teﬁets of
science are unlikely to be able to be formulated in this way.

Also scientists gain recognition through publications and it is
extremely difficult to succeed in any other way than by speclalizing

in an extremely specialized field in which the state of research can

be quickly learnt and a reputation gained on one highly specialized
journal. To move from field to field and to attempt to establish
oneself in different journals would put any scientist at an impossible
disadvantage in this struggle for publication, Finally this
organization is favoured by the people who with a certain limited ability
have been able to choose a sufficiently obscure subject of investigation
to become world authorities in their field, and then on this basis have
been able to make a limited contribution to knowledge and be recognized

for it.

But also this neglect of philosophical issues and exclusive concern
with experimentation has been strongly supported by the prevalence of
positivistic epistemologies in the field. Logical positivism in both
its instrumentalist and its realist forms have championed the idea

that numerous highly specialized studies of the world would lead to

an accumulation of knowledge which would add up to a true account of

what can be expected in experience or of what the world is really like,
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and that attempts to develop new ways of looking at the world or

to attain an overview are meaningless. Furthermore by setting up

an ideal of scientific theories in which predictive ability is the

most important factor and where theoretical development 1is seen in
terms of reduction of particular theories to theories of broader

scope, logical positivism is implicitly committed to reductionist
materialism where the world can ultimately be reduced to the laws

of behaviour of the elementary constituents of the universe.

Combining this implicit commitment to materialism with a rejection

of attempts to develop alternative conceptions of being allows for

a dogmatic affirmation of the materialist metaphysic. Since there

are a large number of scientists whose work is predicated on an
acceptance of the materialist framework of concepts and who consequently
are hostile to any attempt to show that their work is based on a
misconception, this dogmatism of epistemologists has been used to
identify science with reductionist materialism. This has been a
standard rhetorical device used by the proponents of materialism to
eliminate those who would attempt to establish science on a different
conception of being while those scientists who have attempted to
develop fundamentally new ideas have generally found themselves having
to defend metaphysical ideas. Thus materialists have tried to rule
out the ideas of the Naturphilosophen and the phenomenological theory
of thermodynamics deriving from this school of thought, anti-reductionist
approaches in biology and attempts to develop new approaches to quantum
theory as non-scientific speculation, while Maxwell in his defence of
field theory, von Bertalanffy and Waddington in defence of different

anti-reductionist approaches to biology and David Bohm in the defence
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of his efforts to develop a non-localizable hidden variable gquantum
theory have found themselves forced to defend the role of speculative

metaphysical ideas in science.

In terms of my epistemology materialism must be seen as only one
conception of being among others. Attempts to develop coherent
conceptions of being originated with the pre-Socraties. Pfior to
these thinkers there was no tradition of criticism and ideas developed
and stayed around if they seemed useful. When they were no longer
useful they were forgotten. With no written tradition and no deep
understanding of the cultures of others, people were not aware of the
evolution of their ideas. (1) But with the early Greeks where written
records were kept and conflicting ideas co-existed side by side, a
critical tradition arose in which attempts to transcend cultural
relativity through rigorous thought were made. This began a tradition
in which there was a demand for complete consistency of ideas, where it
was recognized that hypotheses might be wrong, and where the problems
raised by other systems of ideas were taken as starting points for the
development of new ideas. In this way four major basic types of
conceptions of being were outlined: field theory in which everything
1s seen as a manifestation of the whole, process philosophy in which
everything is seen to be in flux, atomistic materialism in which
everything is seen to be composed of elementary entities, and formism

in which matter is seen to be striving to actualize forms. The most

(1) This has been argued by Robin Horton in "African Traditional
Thought and Western Science Part II" in AFRICA Vol. XXXVII, April 1967,
pp. 155-186
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important empirical investigations of nature made by the Greeks were
undertaken in terms of the formism developed by Aristotle. The major
conception of being of the Romans, and that which formed the bagis

of their empirical investigations was essentially a version of field
theory. The developments in science from the beginning of the
Renaissance assumed the formism of Plato, but to overcome the problems
of Aristotlian physics the seventeenth century developed a type of
materialism. While this materialism has dominated most of the
empirical work of science up to the present it has been challenged from
a number of directionms. Most importantly Leibniz developed a
panpsychist ontology the central characteristic of which was the
emphasis on the activity of what most fundamentally {is. His concept
of living force or vis viva was developed by the Naturphilosophen

of Germany and played an important part in the development of
thermodynamics. Ostwald's energism in which energy is taken as the
fundamental substance of the universe was developed in opposition to
materialism on the basis of this thermodynamics. But more importantly
Leibniz's ideas were developed as dynamism by Kant and Boscovich.

In this atoms were seen as point sources of activity rather than as
inert matter. These ideas were then developed by Faraday into a
field theory to account for the phenomena of electricity and magnetism.
Maxwell develgped this further and explained light as electro-magnetic
waves.  Finally Einstein's theories of relativity brought field
theory to a dominant position in physics so that atomism was forced
into a secondary position. Thus we can see that the speculative

construction of conceptions of being has been a characteristic feature
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of science throughout its development, and the development of such
conceptions of being has been absolutely essential to this development.
As Feyerabend wrote: '"Metaphysical systems are scientific theories

in their most primitive stage. If they contradict a well confirmed

point of view, then this indicates their usefulmess as an alternative." (1)

The scope of metaphysical positions does not make them any less able
to be rationally justified than scientific theories with a very small
scope, It was seen that theories are justified through their ability
to make the world intelligible without giving rise to inconsistencies,
and by doing this better than alternative theories. Usually their
Jjustification came from the ability to resolve specific problemns,

Thus the scope of a theory is irrelevant tﬁ the nature or validity

of the arguments which are used to support it. Certainty is not
gained by studying in detail small areas. The concepts used in

these studies are grounded in metaphysical systems, and so the studies
are no more valid than the basic metaphor underlying the conception

of being which gives rise to the particular study in question. And

it is not the aim of science to accumulate certain knowledge.

Furthermore science is a community enterprise. It is not necessary
for each individual to develop to the full each idea and show that it
is wvalid. It is enough for a thinker to show some reasons in support
of a suggested theory, either his or her own or someone else's to have

contributed to the attempt to understand the world. It is not

(1L Paul Feyerabend "Problems of Empiricism" in BEYOND THE EDGE OF
CERTAINTY R.G. Colodny ed., Prentice Hall, N.J., 1965, p. 183.



293

necessary to show that the new ideas are as plausible as those which
are generally accepted. Thus Boscovich's dynamism could not compete
with the success of materialist atomism, but it has since been
developed as field theory to the dominant conception of being in
physics. Thus it can hardly be denied that Boscovich has made an
important contribution to science even if he did not provide adequate

reasons to justify accepting his position at the time.

This analysis provides further support to the defence of metaphysics

made by Whitehead:

It has been an objection to speculative philosophy that it
has been overambitious.Rationalism, it is admitted, is the
method by which advance is made within the limits of a
particular science. It is, however, held that this limited
success must not encourage attempts to frame ambitious
schemes expressive of the general nature of things.

One alleged justification of this criticism i1s ill-success:
European thought is represented as littered with metaphysical
systems, abandoned and unreconciled.

Such an assertion tacitly fastens upon philosophy the old
dogmatic test, The same criterion would fasten ill success
upon scilence. We no more retain the physics of the seventeenth
century than we do the Cartesian philosophy of that century ...
Of course, in that century, dogmatic views held sway; so that
the validity both of the physical notions, and of the Cartesian
notions was misconceived. Mankind never knows quite what it
is after. When we survey the history of thought and likewise
the history of practice, we find that one idea after another

is tried out, its limitations defined, and its core of truth
elicited. (1)

It can now be concluded that any attempt to reject the metaphysical
enterprise not only cannot do so on the grounds that it is unséientific,
but that metaphysics cannot be rejected without also rejecting science.
And if the aim of science is understanding of the world, then metaphysics
is just as important as science in achieving this. In the project of
understanding the world, science and metaphysics must go hand in hand.

(1) Alfred North Whitehead PROCESS AND REALITY, Cambridge Uni. Press,
Cambridge, 1960, p. 20f.





