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SCIENCE,PHILOSOPRY OF SCIENCE AND SCIENCE EDUCATION.

SCIENCE......¥hat on earth is it 9
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1.¥What are the characteristics of scientific knowledge? 1Is it ... ratiomal sobjective,
I —— demonstrated
2.Can there be non-scientific knowledge 2 ::?::ﬁi?iased’
Is it...0cevecosuncertain ,biased, reliable
vague exact
confused verified
Or is 8ll real knowledge scientific 7 falsifiable
¥hat about 'common sense',knowing self—corrective
Bristol.your friends or God? progressive
3- What is it to be unscienﬁ!ic? Is it to be....u.......u..n..uimtioml
| Or is it OK to be unscientific ignoring the facts
superstitious
because science i8 ,.....impersonal
cold ymechanistic, stupid
objective obscurantist
obsolete
abetract
mechanical
hypothetical

impractical because thecretical

merely & model

boring and colourless
uncrsative

4.Which of these disciplines are scientific % ceessssececnvsescececacssascephysica

. paychology
S5.¥hat makes them scientific?iiscsvescccrccreceenoeeesssselaboratories mathematics
techrical jargon art history
€.At what point did they become scientific? use of mathematics literary criticism
- offering a B,Sc. geography
7.0r,what would they have to do to using the Scientific Method geology
become scientific? philosophy
8.0r is it impossible that some of these disciplines should astronomy
ever become scientific ....or undesirable that they should? economics
What is it that makes it impossible or undesirable? sociology
Is it to do with their subject matter?.....too complex or what? theology

(urlike DNA.....defeatism?)
Are their methods too ‘subjective'(appreciation,insight,sympathy.empathy.etc.) so
that it is never possible to overcome a diversity of opinions and evaluations and
So arrive at one agreed truth to which all 'experts' hold?

9.1f some of these disciplines are not scientific - then what on earth are they? why
should they have any place in the university if it is doubtful if they contain
any definste knowledge of reality? Unless they intend to become scientific will they
ndt for ever remain morasses of opinions,speculations and unsupported arguments...as
some have said of philosophy? Should such disciplines - pseudo—disciplines - be supported
at huge cost to the taxpayer in schools,colleges and universities 2 Surely the money
could be better used as aid to the Third World or to finance truly progressive disciplines
(i.e. the sciences)which would sid our economy rather than invest in failure?

10.¥any philosophers and scientists have maintained that the secret of scientific progress

and the identigz of science is the Scientific Method.But what on earth is that? No one
seems 10 Jnow any longer.....and here in & nutshell is wvhy.....

(a) Inductivism(from the 16th.century to the 1930's,from Francis Bacon,to Mill,to Logical
Positivism....and where most of the'educated'public still are.) You go out in the
world and gather empirical facts - you eant argue with the facts.You notice patterns
in the facts which gives rise to a hypothesis.You then check out the hypothesis (i.e.
verify it,i.e.show it to be true) so that you now have a verified theory or law.
Anyone can check it themselves and the more this is done the greater the Justified
certainty.Bow many generations of schoolboys have checked the boiling point of water!
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The 18th.century philosopher Hume discovered a small problem in this account.If you |

started with the empiricist assumption that all genuine scientific knowledge must de j
based on actual experience then it is not possible to drevw conclusions sbout the boiling |
point of water (past,present and future)i.e.sll water on the basis of the smsll emount of |
¥ater we have checked.The probler is not so much with the tiny sample we have taken (althougt
that 45 an interesting problem in itself)because the situstion would mot be much improved |
if we tested a lot more water e.g. if we had every housewife checking ber kettle daily !

The problem for inductive logic i going from some to all.How can you base universal
clains(1i.e.typical scientific laws) on & finite number of instances? Is this mot going !
beyond the tested facts to & logically unjustified speculation ? Are not all eclaims to |
know such laws to be true on the basis of experience and logic a giant fraud.

Two attempts to make inductivism more plausible have been tried.The first has |
introduced 8 principle of the uniformity of nature in order to underwrite the inference |
from some to all.But this principle itself is far more problematic than the ¢laim about
the boiling point of water.We have moved from a claim sbout the uniformity of the boiling
point of water to the uniformity of the whole of nature....past,present and future! How
could we come to know that in & manner comsistent with our empiricist assumption...unless
we are God!(Many evolutionary biologists,at least,give the impression that they were there,
complete with television cameras,when the fish crawled out of the water and grew legs and
lungs!).The second attempt has been to maintain that while one cennot show & scientific
theory to be true(i.e.verified) you can show it to be probsble, with every positive
instance adding to its probability.But how probable in terms of probability theory.Some
theorists(e.g.Karl Popper) maintain that the probability of any theory is close to O.
So'probable'comes to mean *not totally impossible' and so loses the pretty likely or
ever so likely connotation that probable normally bears.However on this basis any theory
¥hatever,so long &s it is not logically contradictory is possible and thus 'probable’.
(b)Falsificationalism

* In the face of these(and many other)problems Karl Popper in The Logic of Scientific

Discovery(in German 1934,English 1959)vrote in & new appendix(p.317); .

I think we shall have to get accustomed to the ides that we must not
look upon science as & 'body of knowledge' but rather as a system of
bypotheses,that is to say a system of guesses or anticipations which .
in principle cannot be justified,but with which we work as long as
they stand up to tests,and of which we are never justifijed in saying
that we knov that they ere 'true' or 'more or less certain' or even
tprobable?,

Popper's view then is that while no number of positive intances can shov a theory to
be true or probably true yet one negative instance will show a theory to be false,
Science is to be characterised ,not by induction but by falsification.True science
consists of creative conjectures(for which there are no rules or methods)followed by
the most vigorous attempts to refute the conjecture with negative instances.

But when is a theory refuted or falsified ? Consider this illurinating little

tale told by Imre lakstos:
The story is about a inazinary case of planetary misbehaviour.A physicist

of the pre-Einsteinian era takes Newtoh's mechanics and his law of gravitation
(N3, the accepted initial conditions,I,and calculates,with their help,the path
of & newly discovered small planet,p. But the planet deviates from the
calculated psth.Does our Newtonian physicist consider that the deviation
was forbidden by Fewton's theory and therefore that,once esteblished,it
refutes the theory N ? No.Ee suggests that there must be & hitherto unknown
planet pl which perturbs the path of p.He calculates the mass,orbit,etc.of
this hypothetical planet and then asks en experimental astronomer to test
his hypothesis.The planet p! is sc small that even the biggest available
telescopes cannot possibly observe it;the experimental astronomer &pplies
for 2 research grant to build a yet bigger one.In three years time the new
telescope is ready.Were the unknown planet p! to be discovered,it would be
bailed as & new victory of Newtonian science.But it is not.Does our
scientist sbandon Newion's theory and his idea of & perturbing planet%Fo.
He suggests that & cloud of cosmic dust hides the planet from us.He
calculates the location and properties of this cloud and asks for a
research grant to send up & satellite to test his calculations.Were
the satellites instruments{possibly new ones,bssed on a little-tested

theory) to record the existcnce of the conjectural cloud,the result
would be hailed as &n outstanding victory for Fewtonian science.But the




cloud 48 not found.Does our scientist abandon Fewton's theory,together with the
ider of the perturbing plapet and the idea of the cloud which hides §t? No.He
suggests that there is sore magnetic field in that region of the universe which
disturbed the instruments of the satellite.iL new satellite ia sent up.Were the
magnetic field to be found,Newtonians would celebrate a sensational victory.But
it is pot.Is this regarded as a refutation of Kevtonian science? Ro.Either yet
another ingenious auxilisry hypothesis 4s proposed or ...the whole story is buried
in the dusty volumes of periodicals snd the story never mentioned again.

(fram ‘Palsification and the Methodology of Scientific Research Programmes' in
Criticise and the Growth of Enowledge,ed.l.lakatos & A Musgrave,C.U.P.1970,pp.100-1)

w¥hat light does any proposed Scientific Method throw upon this situation? At what point
would 3t have been rational to consider Kewton's theory refuted? By the initisl devistion
of p 7 By the fallure to locate the gravitational field? Or never? Would Newtonisn
ecientiste be prepared to abandon Newton unless they had another alternative general
theory up their mleove?

The conclusion drawn from this is that there is no method by which one can show
a scientific theory to be true,probably true,probebly false or false.P.K.Feyersbend
argues this in de2dil in Against Method(New Left Books,1975).He also argues that he can
find 1ittle evidence from the history of science that anything like enyones version of
Scientific Method{whether inductivist or falsificationalist) was ever used by those
responsible for the great breakthroughs inscience.He provides a detailed account of
Galileo and argues that if Galileo had been a Popperian he ought to have abandonned his
theory as felsified, The growth of scilence requires the rejection of Scientific Method
and the acceptence of Feyerabend's new rule of method ‘Amything goesiFurthermore
contenporery science is dogmatic and science education at all levels is little more than
indoctrinstion.In addition he hz=s severe doubts &s to the contribution of science to
huren happiness and wellbeing.

In short there is a crieis about the authcrity of Science from within the secular
humsnist academic community itself.This is opening up 8 gap between those who have a
messianic view of science(and technology) end those who see it as virtuslly demonic.
Eistorically the euthority of Science has been pitted against the authority of Christ’
end his Word.To what new Jdol will western civilisation turn if they lose their faith
‘dn Science while yet refusing to turn to Christ.

Consider these two passsges:

'Stinking rivers,filth in the air we breath,omnipresent noise,the plunder of

rav¥ materials,wespons of devilish savagery - 8ll these bear witness to the

dark face of science and technology.Despite attempts by the experts to persusde

us that such horrors are merely temporary problems thrown up in the course of
progress,people have recently begun to rebel.The products and processes of science
and technology ere under sustained attack.Yet.seen on & broader camves,there are
even more serious allegations against science on & different level altogetler.The
crucial criticism - &1l the more potent because we are seldom censciously aware cf
the case that supports it - is the extent to which science dominztes our lives,
cur "worldview",habits of thought,human relstionships,end values - our entire
cradle-to-grave existence,

(B.Dizcn what is Science For?(lew York,1974)p.165.

Fhiltp Bandler,President of the National Academy of Science (USA) in &n essay emtitled
'In Praise of Science' in contresst writea:

'Our current malaise malaise sters from a few bsd experiences <+ from time-
delay in meeting the high hopes ond expectations raised in the minds of those who
appreciate the great power of science,the force of technology.Those expectations
heve takerron &8 new light as science hse &also revesled the true condition of man
on earth.,....1 retain my faith that the science that hss revealed the most
evescme and profound beauties we have yet beheld is also the principal tool
that our civilizetion has developed to mitigate the cordition of man'.

(New York Review of Books,(Supplement)27 Sept.1973,p.15.¥g italica.

¥here do wve stand on these issues? What is our Christian philosophy of science
and technologyivhat prophetic contribution have the thousands of Christian
aclentists and technologists made towards a perspective on science end technology
wvhich desctibes its proper creaturely reality = it psce,msture and limits - as a
blessing to man which points towards the glory of God our Creator and Redeenmer,
¥hat view of science are our Christian teachers and lecturers propagating amongst
puplls and tencke?s 7 Js L svbversive of tho Chrgtian Laitl




SCIENCE EDUCATION.....A FEW CRITICAL REFLECTIONS

It would be a very interesting exercise to see what kinds of response one would

tco the ten questions sbout science that we have formulated on page 1 if we were to ask
science students at 044,B.5c. and Ph.D. level,When I have asked these questions the
'scientists' didn't know how to begin and admitted that they had never been required to
think about what science is.Nor did they feel that they had in any way been equipped to
do such thinking.Some of them found the questions fascinating and served for a few to
bring science alive for them.For others the questions were threate for instead of
using 'science' as the criterion by which other activities were evalhkted (and fell short)
science itself was in the dock and being interrogated about its ideﬁkity and credentials.
Yes,these 'scientists' had picked up & few slogans &bout science....usually the fifth-
hand remains of long obsolete histories and philoscophies of science s8bout which they knew
nothing and could not defend against the most elementary criticism.

However the problems with contemporary science education &t all levels are not
only that it has little educational value as & form of intellectual culture.Its intellectusl
poverty has huge social implications.let me refer to a few passages by scientist-
~theologian John Wren~lewis from an essay entitled'Educating scientists for Tomorrow'.

Today,the fact that science is the great agent of change for mankind's
future good or ill is blindingly obvious to everybody except,appsrently,
to large numbers of those who organize and practice the teaching of science.
Overwhelmed by the ever-growing complexity of scientific knowledge,they
retreat into their various specizlisms and relegate consideration of the
impact of science on human life to the status of an extra-curricular interest,
an optional addition which students who like that kind of thing are free to
pursue with their friends,or with the aid of political theorists or historisuns,
as long &s it does not take too much time from their serious studies.

As & result.those whose education has been predominantly scientific are
apt to be among the most conformist,unquestioning members of the community.
While notable exceptions hit the headlines from time to time,like Nobel-prige-
winning chemists who are also brilliant musicians,they are exceptions that
prove,rather than disprove,the rule.In general,the nsture of scientific educstion
is such that there is a direct correlation between success in science courses
and lack of awareness of wider humsn i8BUCS.eesevseesconenc

The fact that "social responsibility in science" has become something
of & hysterical campaign slogan in the last few years is evidence of the degree
to which scientists with active concern about the future feel themselves to
be in a tiny minerity in their professions.And unless positive steps are taken
to correct this bias in scientific education it becomes self-reinforcing.
Recent psychological studies of scientists' career-motivation(for example,those
of Dr.Stephen Box at the University of Kent in Britain) have show that the
impersonal,specialized structure of science courses tends to attract those
students whose fear of their own emotions makes them want to retreat into a
world of sbstractions.At the same time,the more vigorous,concerned minds
are so repelled by what they see science has become that they retreat into
& counter-culture which is more and more explicitly antiscientific,so that
it becomes possible for an American historian,Theodore Roszak,to write &
campus best seller ,The Making of a Counter Culture,which argues that
antipathy to science,as such,rather than simply to the nasty consequences
of technology,is the underlying motif of the whole youth-protest movement
of our time.This trend,if nct altered,could spell disaster for the human race,
since it would lead to & situstion in which those who possess knowledge which
is power are lacking in all conviction,while those whose concern sbout the
future has passionate intensity remain powerless to translate their idesls
into practice.

John Wren-lewis then argues for the need to 'De~Specimlize the Scientist' - which really
and simply means ithat he needs & good é%eral education like everyone else.Nor is this
merely(!) to culturally enrich him as = ' person - which is all that most courses in
liberal studies aim at.Rather,it has profound implications for the development of the
é?ence itself and for wise and effective applications of that science, He writes:
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The narrowly specialigzed applied scientist will tend to be pedestrian in
his work and will also be prone to waste time,energy and resources on projects
which are rendered obsclete by advances on other fronts,whereas a more broadly
ranging imasgination will be constantly alert to the possibility of such
advancea.In more basic science,narrowly specialized training lesds to a
phenomenon which ought to be impossible, & contradiction in terms,but is
regrettably all too common -scientific dogmatism,the assumption that
c¢ontemporary concepts and theories are more or less finmal truths,which
inhibits all those truly radical sdvances that depend on the development
of fundamentally new ways of thinking.

Learning for Tomorrow:The Role of the Future in Education (Ed.Alvin Toffler,
Vintage Books,N.Y.1974).pp.158=-60,166.

If these comments on contemporary science education are even half-true then it
becomes evident why so few Christian scientists are able to articulate the relationship
between the Christiasn faith and their science.Their scientific training has incapacitated
them from thinking about science in s general manner .Being ignorant of the history
and philosophy of science they have fallen as very easy victims to the (positivist)
dogma of the religious and philosophical neutrality of science.

This dogma is strongly reinforced in scientific education .Michael Yudkin provides
two clear examples.Wriften accounts of scientific work give it the appearance of a
mechanical and routine activity whose results are inevitable.He writes:

Scientific papers generally rationslize not only the discoveries but
also the progress of a scientific investigation.Written after a piece of
work is completed,they give the impression that paths of inquiry all led
directly to the vindication of & particular theory.They tend to ignore the
inconclusive experiment;they seldom mention the false starts and wrong turnings.
They are composed with the adventage of hindsight.and in order to prove a
point;they wish to make a theory as plausible as possible.They are not written
in order to mske clear the complex and irrational progress towards a conclusion;
they generally describe experiments in logical,rather than in chronological
sequence.Scientists are not usually concerned,when writing pepers,to describe
the steps by which they groped towards a hypothesis,(pp148-9)

Nothing could be better calculated to give the impression that the scientific
community possessed some sort of infallible Scientific Method which surely and
reliably  gets scientists to the truth.Similarly the practical work of schoolchildren
-and not & few undergradustes - tends to reinforece this same image of science.Yudkin
writes:
Traditionally,their work in the laboratcry has been designed to demonstrate
facts or teach techniques.Experiments are assigned 'to demonstrate the lsws of
chemical combination' or 'to show the use of the melting-point apparatus’,

Instructions are provided in detailjthey allow no initiamtive either in the

experimental investigation or in the conclusions to be drawn.Indeed,there is

no investigation ,and there are no conclusions:the printed instructions leave

no scope for the tentative approach that is &t the heart of experiment and

inference.Instead they descibe & manipulation that must inevitably'turn out

the right waj';to follow them requires nothing beyond a modicur of manual

s8kill and the ability to read. Genersl Education{ed.M.Yudkin,Penguin Books,1971.

p.150,
Virtually all of us have been indoctrinated intc this neutralist view of science.It
is the view of the man on the street who left school at 15 and uses Scientific
toothpaste.It is the view of the literary critic,the BBC producer and the theologian
whether evangelical or liberal.The only principsl difference between the latter two
is where they limit science.Both say thus far and no further yet both feel awkward
ebout drawing the line....for how can one justify such & line ¢ And should theclogy not
be scientific ? And should not the Bible be treated as any other book? And religiocus
experience as any other experience?Is not methodological atheism the only possible
approach to all things...including all things religious?

Under the pressure of this 'Science ideal of humanism'(as Dooyeweerd calls it)
conservative theologians are anguished and liberals wonder how to fight off a total
secularisation and retain some 'religious dimension'(Cf.J.H.S.Kent The End of the Line:
The Development of Christian Theclogy in the Last Two Centuries,SCM,1982).




THE STRUCTURE (OR CONSTITUTION) OF ANY POSSIBLE (SCIENTIFIC-SCHOLARLY )DISCIFLINE.

Every discipline is constituted by the combination of a disciplinary ontology (

or field of investigation) and a disciplinsry epistemologz( a general methodology

related to an ideal of science or scholarly knowledge). In short what is properly
investigated and how it is properly investigated. This is a two-fold loyalty.

Yes,ve must teke the facts seriously.But what are the facts,the states of affairs,

which we pust take seriously 7 And what is it to take such states of affairs with
scientific seriousness ? How must one (methodologically) proceed to do that?

We will not end with a well formed discipline if one of these loyalties
eclipses the other.It may be thought that there can be no discipline or science of
certain state of affairs because they are too rich or complex for what are taken to
be the available (scientific) methods.The answer here is the development of appropriate
methods.Secondly there may be such an attachment to a certain ideal of science or
methodology thet the existence of certain states of affairs is either denied or
treated in a guite unappropriate fashion.Such an approach often claims when challenged
to be 'purely methodological'.But is the methodology appropriate and adequate to the
field of investigation 7 Why not use another methodology 7 Why is it rational to adopt
such & 'working hypothesis' ? The usual answer is that such a method{or one analogous)
is regarded as highly successful in some other discipline so it has been imported.Seversl
points arise here,In the first place there can be questions sbout the ‘*success! of
another discipline.Secondly,its success may not be due to the alledged approach or
method.Both practitioners and outside observers may mischaracterise what has led to
success,Thirdly,the question should be asked as to why the same method should be
expected to be appropriate to a different field of investigation.Fourthly,how may one
now differentiate the two disciplines if they share the same methodology ¢ If the
differentiation is in the nature of the field of investigation then how is the same
methodology appropriate. It is very easy for a discipline to lose touch with reality
(i.e. lose all theoretical and practical value) if & disciplinary ontology is lsrgely
the product of a borrowed'successful' methodology. Not infrequently is such a research
prograr qualified and diluted as it tries to inch it way back towards reslity but

usually an alternative progrem is required if it is to get ocut of sueh doldrums.



The Structure of a (scientific-scholarly) Discipline.

QNTOLOGY 1.Rature of the field?

(field of investigation)
i.e.what sorts of entities,
relations.aspects or
structures form the
proper subject matter of . o
the discipline. 4.Internal differentiation of the field"

1.Rature of sub=disciplines or divisions?

2.Differentiation?

DISCIPLJNE- 3.Relations?

4.Internsl structure 1,2,3:4, ete.ete.

EPISTEMOIOGY 1 .Nature of the approach?
(methodology - ideal of
science or scholarly

2.Differentiastion from other(surrounding) fields?

3.Relation to.dependence on,other fields 7

2.Differentisation from other approaches?

" knowledge). 3.Relation to,dependence on,other approaches?
i.e. what are acceptable .
types of research | 4.Internal differentiation of the approach

pro , theories , concepts into methods and proceedures. 1,2,3,4, etc,etc.

end methods.

It is clear that the philosophy of the discipline(its ontdlogy and epistemology)

both transcend and structure the discipline.They are not merely some form of extermal

commentary on the discipline from outside but rather control the discipline at every
level - each 1,2,3,4, set of questions. These questions cannot be answered except for
making(implicitly or explicitly) assumptions about general systematic philosophy
(metaphysics or ontology) and epistemology.

Bence it is no accident that all the 'special sciences! arcose from philosophy.
However it is clearly a positivist myth that they have or can ideally leave philosophy
behind.Their philosophies{disciplinary ontologies-epistemologies) may develop and
change dramatically at times of scientific revolution.It may be that the professional
philosophers are not involved or what they say about the discipline may be irrelevent
or external as most'philosophy of science'is due to (a) their ignorance of the
discipline and/or (b)the unfruitful nature of the research program to which they are
committed.in philosophy.e.g. Logical Positivist philosophy of science. This failure of
the philosophers however provides no excuse for apecial scientist; becoming explicitly
clear concerning the philosophy or philosophies which are actuslly structuring their

discipline.Such clarity is essential to educsticn,vital to the research policies of

disciplines and to insight intc the schools of thought that fragment most disciplines.



TEE STRUCTURE (OR CONSTITUTIOR) OF ANY POSSIBLE (SCIENTIFIC-SCHOIARLY)DISCTPLINE.

Every discipline is copnstituted by the combinatien of & disciplinary ontology (

or field of investigation) &nd & disciplinary epistemology( & general methodology

relsted to an ideal of science or scholarly knowledge). Tn short what is properly
investigated and how it is properly investigated. This 1s & two-fold loyalty.

Yes,ve rust take the facts seriously.But what are the facts,the states of affeirs,

vhich we rmunt take sericusly 7 And what is 4t to take such states of affairs with
scientific seriousnpess ? How must one.(methodologically) proceed to do that?

¥e will not end with a well formed discipline if cne of these loyalties
eclipses the other.It may be thought that there can be no discipline or mcience of
cortain state of affairs because they are too rich or camplex Zfor what are taken to
be the availsble (scientific) methods.The answer here is the development of appropriate
methods.Secondly there may be such an attachment to 8 ceriain ideal of science or
methodology that the existence of certain states of affairs is either denied or
treated in a quite unappropriate fashion.Such an approach often claims when challenged
to be 'purely methodological’.But is the methodology appropriste and edequate to the
field of investigation 7 Why not use another methodology ? ¥hy is it rationsl to adopt
such & 'v;rking hypothesis' ? The usual answer is that such & method(or one analogous)
is regarded as highly successful in some other discipline so it has been imported.Sgverel
points arise here.In the first place there can be questions about the 'auccess' of
another discipline.Secondly,its success may not be due to the alledged approsch or
method.Both practitioners &nd ocutside observers mey mischaracterise what has led to
success.Thirdly,the question should be asked as to why the same method should be
expected to be appropriate to a different field of investigetion.Fourthly,hov may one
now differentiste the two disciplines if they sbhare the same methodology ? If the
differsntiation is in the nature of the field of investigetion then hov is the same
rethodology appropriste, It is very easy for a discipline to loaé touch with reslity
(1.e. lose a1l theoretical and practical value) if & disciplinary ontology is largely
the product of & borroved'succesaful' metbodology. Not infrequently is such & research
program qualified and diluted es it tries to inch it véy back towards reality but

usually an alternative program is required if it is to get out of such doldrums.
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TEE STRUCTURE (OR CORSTITUTIOR) OF ANY POSSIBLE (SCIERTIFIC-SCHOIARLY)DISCIPLINE.

Every discipline is constituted by the combination of & disciplinsry ontology (

or field of investigation) and a disciplinary epistemology( & general methodology

relsted to an ideal of science or schelarly knowledge). In short what is properly
investigated and how it is properly investigated, This is & two-fold loyalty.

Yes,ve must take the facts seriously.But what are the facts,the states of affairs,

which we must take seriously ? And what is 4t to take such,éfates of affairs with
scientific seriousness ? How must ona.(methodologically) proceed to do that?

We will not end with a well formed discipline if cne of these loyalties
eclipses the other.It may be thought that there can be no discipline or science of
certain state of affairs because they are too rich or camplex for what are taken to
be the available (scientific) methods.The answer here is the development of appropriate
methods.Secondly there may be such an attachment to & certein ideal of science or

methodology that the existence of certain states of affairs is éithér denied or

‘treated in & quite unappropriate fashion.Such an approach often claims when challenged

to be 'purely methodological'.But is the methodology appropriaste and adequate to the
field of investigation ? Why not use another methodology ? Why is it rational to adopt
such & 'working hypothesis! ? The usual answer 3is thst such a method(or one analogous )
is regarded as highly successful in some other disc;pline so it has been imported.Several
points arise here.In the first place there can be élestions about the 'success! of
another discipline.Secondly,its Buccesg mzy not be due to the alledged approach or
method.Both practitioners and outside observers may mischaracterise what has led to
success.Thirdly,the question should be asked as to why the same method should be
expected to be appropriate to a2 different field of investigation.Fourthly,hox may one
now differentiste the two disciplines if they share the same methodology ? If the
differentiation is in the nature of the field of investigation then how is the same
methodology appropriate. It is very easy for & discipline ?o loaé touch with reality
(1.e. lose all theoretical and practical value) if a disciplinary ontology is largely
the product of & borrowed'successful' methodology. Not infrequently is such & research
program qualified and diluted as it tries to inch 4t wéy back towards reality but

usually an alterpative program is required if 4t 4s to get out of such doldrums.



