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statement in science is either true or false - there is no mid-way

v
' | ABSTRACT
There are a number of crucial issoes involved in toe study of
the philosophy of scionce. These include the problem of methodology

of science, the factors that could enhance the advancement of science,

‘the question of truth and certainty in science as well as the issue of

rationality of scientific discoveries. A number of idealogies have
emerged in response to the challenges posed by the above issues.
The relativists, for lnstance, see selentifle truth in-terms of

a period of reference, environment and orientation. To .the realist, a
!

F
FIEl

between the two. The Lnstrumentalists are rather,interested in the,

function that theories play in science., They see theories as neceséqry .

P

instruments in science essentially meant to make predictien.

.The logical posiLivists are interested both in the methodology
of science as well as the relatiothlp beLwcen science and mecaphysics.
On methodology, they advocate induction as the procedur; in secientific
rescirch, They in agreement with this mothmdology. usu toeir principle
of verifiability and confirmabillty to. dismlss‘the propobitions of
metaphysics as nonsens;cal, and- as having no bearlng in the acqulsltion N
of‘knowlodgo.

Popper came to the scene amidst the above uosottling prooiems'

;o propose a methodology that was both intellectuallj tasking as weil
as oont;oﬁersial. His thesis of 'falsification and.cofroborotion'
{which is incidentall& toe focus of this rescarch) i oo’doobt very
controversial. He posits that at any p01nt 1n time that a scientist

is at work, he.is either falsifying or corroboratlng a theory. And

‘all theories or laws in scilence, he says, are forever conjectures,

as none of them is immune from refutation in the immediate [future.
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He did not agree with the Positivists that metaphysical propaosi-

tions are nonsensical and meaningless. But he emphasised the need to -

demarcate the two, singe each of them has a different method of

-approach. He thus useg falsificatidn as a criterion of demarcation

 'betwcen geience and metaphysics, Any theory that is falsifiable

bélongs to the family of empirical scilence whilé.uhﬁ n0n4fulsifimblc.
ones are metaphysicai.‘ Popper also rejéctg& the principle of
induétion_as part of_tﬁe methoﬁoldgy of science. This principle, he
argues, can.leéd té.infinite regress. |
Poppqr 8- thnﬁia, a8 sariiee on rﬁmnrkﬂd ig very controversial
J

and in fact, unacceptable to us.- ln the course of this rechrch, we

disagree entirely wlth his thesis of falqiflcatmon. We want to state

" too, contrdry to his position, that induction is a methodology of

scientific investigation. Even his falsifiability and corroboration
thesis is arrived at inductively. We want to state too, that,

1

scicntific knowledge i cumulative - 1t is this that makes for

) . . .
progress iﬂ’seiencificiendeavour. Besides, Popper's position that
theorles remain conjectures forever 1s not dcceptable to us. Crltlcal

attitude, as adVocated by_him,'can duite bring progress to science;

but our own conception‘of the dynamism of science is not in the

t

. context of constant chgnges of scientific theories, as he wants us to

L]
believe. C
i

Thus, the purposé of this study is to have a critical evaluation

of Popper's thesis'of-?falsification an&-cofroboration' with a view
to establlshing its rafiondlity or otherwiae. We also want to-
art1culate the: featuras that are necessary for the advancemént of
sciencg as an academic enterprise. We believe too that at the end of,i X
the research we shall be able to enunciatg an.apprdpriate and féle#anﬁ
science cuitur; for Nigerié. ' | ' I S | : k-.

L
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INTRODUCTION

@

" For a proper appreciation of Popper's work in nhllosonhy of
science, it is necéessary to have an 1n51ght inro his early life

which will reveal to us the processes of his intellectual development,

especially how he came toc be interested in th

Y

e lublf of scientific

-discovery which is the focus of this reaeaxch
Popper-was born on July 28,.1902, at a place salled Himmelhof

in the Ober St. Veit district of Vienna. He was brought up in an

academlc env1ronment as his father, Simon Siegmund Carj Popper, like
¥

i
of Vienqﬁ.

Beside his legal professiqn, Fopper's father was interested in

his two brathers, was a Ductor of Lew of the Undversivy

philosophy and had in his.collection of books ﬁaterials on philosophy,

especia]ly those on the works of ”la*o, DeacarLLs, Spinoza, Kant and RN
'kl;eretzsch:_ The young Popper, as a result, had an early exposure to
S Ferow w0 o : . . :
. I . - : EI s i .

B a B . . o
Lbokafeven;before he grew up to‘read-themu_

Rt ey , . Y :-.\ . 5 . ' .'-:;' o -'7‘.
T, At the age of 20 PoPper was Lo learn cabinet wOrkS undexr an
N % ’ I‘ K “ ."f' ' "" . %"‘ o ,'_:" ""'.” . . ' . g ) ) .. .,':!
F R | .vcabinet maker in Vienna. Thls ‘man wah 50 much*interested
N e iRy ? o .
? - S ok {)i . 1;
"’t‘.$~ "c'b&' A

‘re&ponded to the bEbt of h}S-qullfy To Popper,

= % . 0]
ta !“‘ . 1:, 'r:r. 3_‘ St i“':"l --u-.i 1-.3 \.-’“r.'

1 “ . . \ }_‘, . r

Y
¥ LY 3(‘.’—'

o his first eapoaure to' the theory of - knowledge..

0 . -11- el

. . B “«.;..w RN SR VT S .
s . Pvpper aaid he became aware. for LPL fzrstPCAme of .,
'-'.. (s .

“. "y,

D L

@ ignorance, and that it is only rhe IeallbatIOA o.

ity

that can make him attain whatever knowledge hela

. T et ”1 ’ o e

among a hers,’occupied Popper 8 thought on his writing dEHk.J}It dxd

' . k‘..i "f.- N w4 R P 44‘.‘1&14» 5 oligic

: AT BN Ca 2 W A

1‘not takehPopper and his mascer much clme to ul%ccvel that he"(Popper) ‘ :
; TH 4T ' '

was unfit in the kind of work he was learning, Pogper,-as-éuresult,

uhad to abandon the work at the complation of his apprentideship in

October, l92ﬁ.

v 4
-\-' ‘ x + . .
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Popper was conv1n3ed even at - the early -age of his. life, that

'there are philesophical problems. And these are genuine problems that

cannot be seen as mere Ruzzles arising out of the misuge of language.

Some of these problems, stated Popper; are childishly obﬁiods. As

‘a child Popper said he stumbled into these klnd of problems. such as.

that of the solar system and the inflnlty of qpace " The other problem
he said he encountered was on the origin of life which hag not yvet been
solved in spite of Darwih's theory. These kind of p:oblems, Papper

stated, confronL both th¢ old and the youub. And in spite of the

“ fact that experimental work could be carried on them, they remain

1’ i
at”

essentially philosophical problems )
_ Popper did not a;tqch much importanbe to words and their
meanings. He strongly bqlieva in the pr1nc1ple of avoiding arguments

on words. and their meaniqgs a5 such are both specious and 1nbignif1cant.

. Rather than laylng emph331s on words and their meanings, he'advised that -

we ehould be pre-occupied with the fssue of facts, awsertion about

facts, theories and hypotheses, the problema they solve and problems they

raise. To. quarrel about words and their meanlngs, Popper believes, is

" the sureqt path to 1ntel¢ectual perditlon the abandonemént of real

-

problems for the sake of verbal problemsi“l oo _ . Tk

Popper believes that science abhors dogmatism, 1Its progress 1is .

~ ensured only by criticiém{ As Bartléy I11 pointed out, Popper posited

that -
philosophers ... shquld not demand and search for
infallible intellectual authorities, but. should
instead try to build a philosophical program for
counteractxng 1ntellectual error. 2

“1). karl Popper "lntellectual Adtobiography"- 1n’the‘?hiloéophy of Karl ‘.

. Popper , Book 1, Editor P.A. Schilpp (lllln01s, lhe leraryj-
of L1v1ng Philosophers, Inc. 1974), p. 12

C2) WL OW. BartlE) II1 “Rationality Versus the Theory of Ratlonality" in the;-f

. Critical Approach to Science and. Philosophy in Horor of i
Karl Popper Fdited by Mario Bunge (Glencoe, The Frec Press
of Glencoey 1964), p. 21 : . :

!
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fhus the concern or philosophers should be on how their intellectual |

Cldre and institutions can be arvanged with the aim of exposing their

_beliers, conjectures and ideas to maximum, criticisms

popper averred that his interest in demarcation was initially

‘limited bestween scientific and pseudo-scientific theories. It was at’

a later dute he stated that this interest (of,demdrcation) was

evtenced to metaphysics. And the basic ides 1in thils lesue centres on °

Lis belief that if one proposes a theory, one should state under what

" condition such a theory will no longer ba tenable. And this state of

. B | )
afiairs. is practicable only when theories in empirical science are s

N

involved. and as Wisdom pointed out, Popper believes that "no

hypothesis in empirical science can be completely certain beyond the

"

possibility of refutation.”3 Tt is this possibility of refutation

that makes a theory or hypothesis scientific.

t

Popper admitted Le was close to a number of logical positivists

‘such as Rudolf Carnap and Hans Hahn {(who was incidentzlly his‘teacher);_

in spite of this he was vehemently opposed to their ideas both on the

H

issue of induction and ‘the criterion of demarcation between science

and metaphysics. As Popper puts it, the logical posivists,.

were trying to find a criterion which made metaphysics
meaningless, nonsense, sheer gibberish, and any 'such
criterion was bound to lead to trouble since metaphysical.’

ideas are often the forerunmners of scientific ones. 4

i

Popper's intrerest on démarcatiou,was not to degrade metaphysital

,proposition as meaningliess or ingignificant, but to show that the

[

method of enquiries between science and metaphysics differs.

“3) J. 0. wisdom "Some Overlooked Aspects of Popper's Contributions to

Philosophy, Logic and Scientific dMethod in the Critical
Approach to Science and Philosophv. p. 121

4, Popper "IntellectualAutobiOgraphy”,'ln;che'Philosophv.of Karl Popper,
Book 1, p. @3 ' ' o
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"~ Among the views that Popper was opposed to was the view

“that the future is contained in the past or the present,

though he concedes that they impose severe restrlctlon on ILt,

The universe, he said, is such that there are objective

problems, objective achievements, just as we have knowledge in

objective sense, Thus, there should be a clear distinction

-between feelings from subjective and objective
- solutions and achievements. Subjective théory

fundamentally as expression of his inner state

expression as an aim. "~ But through our attempt

cbjectively the work we have done - that is to

perspectives,
sees.man's work
and sées self-
Lo see -

see it critically

- and to do it through a comparison betweéen -our action and their

" objective results, we will then be able to transcend our talents

and ourselves., As with our children, so with our theories and

ultimately with all the works we do: our products become largely

independent of their makers. We may gain more

is how we can lift curselves out of the morass

Popper, no doubt, delves into ﬁany areas

‘knowledge and the methodology of science. The

kitowledge from our

.children or our theories than we even ever imparted to them., This

of our ignorance.
of the theory of

focus of this

research, however, is on theories: its "falsification and corrobo-

ration. In the course of the research, we shall see the methodo-

logy of science that Popper favours and how relevant such is in

_scientific enquiries.



@

©

V)

For a proper presentation of the issues involved in this

research we shall in the first chapter examine some contro-

versies in philosophy of science. In d01ng this, the views of
. the reallsts, the relat1v1sts, the 1nstrumentallsts and those

" of the logical positivists will be examined. - The essence of this

exercise is to determine to what extent the ideas of Popper were

'

influenced by‘those.of his predecessors and contemporariee.

Chapter ;wb introduces Popper's viiws ~ his. critical as )
well as his substantive views. The issues to be egemined here”f
include his oepositien to induction, his Eﬁesis of deduction,
his view .on probebiliey, his demarcation thesis between science
and metaphysics and the position of theories in scientific
investigation.

In chapter three, we shall look into the issue.efl
falsifiabi;ity and corroboration, In the course. of dqing this,
issues such as simplicity, laws and convenpion} precision and
testability are to be evaluated.

In chapter four, we shall'examine some ceiticisms-of

Popper as seen by Thomas Kuhn, Paul Fewerabend and Imre Lakatos.

Beside the critical views of these scholars on Popper's

methodology, we shall see the alternative views they proffer.

Chapter five concludes the research. In this chapter, we

shall make a final and general critical appraisal of Popper's

;thesis of falsifiability and torroboration. It is also in this

chapter that the position of the researcher will fxnally emerge.

I should perhaps mention that each chapter will end wlth a

critical summary. e

o
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A relevant science culture for" Nigeria shoulo be ‘the pre—
cccupation 1n chapter snxv In this chapter, we shall evaluate
the efforts and the constraint écience, as an_intellgctual and
developmentql-induced oulture, Has faced in the Nigerian context,

, We shali, at the end,_recommend=oeasures that could be taken for

the realisation of befitting sclence culture for- the country.,

LITERATURE REVIEW

There are sevefal books;oo Popper's philosophyrof science,
writtén by him and other o;holars in the.discipline.. There are
also several’oooks andf;}u;nal articles on the same subject matter.
Books by_Popper will remain our primary source in the resecarch
assisted bylour secondar& oource, which covérs a whole range of
books; articlés in learnod journals and books. The details will .be

-

reflected in the>b{bliography.

In the literature rev1ew;:we selected oooks and articles in-
repotable journals and b?oks thog are relevant to the rosearch. It
is" to be remarked that n; one éource of the material usec for the
resoaroh treated -in deta?ls the ghesis of this research, hence the
need to consult as many ?ooks and articles as possible., As a matter
of fact, this.research rémains vory exhauétive.and critical
as far as falsifiability:and corroboration are concerned in PoPper'o

philosophy of science. ?y this study, we shall see the rationale as

well as the loopholes. in' Popper s. thesis in philosophy of sclence.'

And more. 1mportantly, thg methodology of scientific dlscoverles as well

as the factors that could enhance the growth of science will be

laid bare.
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'ReicﬁenbaEh's'The Rise of ScientifichhilosophyVELeS Angeles Uniye;siﬁy‘u
of California Press, £9515 is a boek essentially on ehr'genefal‘
" characterisation of pqilGQOppy of sc;ence; It examines such issees
~as methodo}ogy of_sci%nce, observation,‘prediction, inductioq.and

deduction. 1Im the fiqst parﬁ of the work, the book is useful at

v
] . .

" least in the expositian of some common features of science; but does

not' give adequate infarmation on Popper's thesis of falsification.’ =

'Berﬁrand Russell's book, The Problem of Philosophy (New York, Oxford

UniversityiPress 19805,,bothers with the general interest problem of
o '
philogophy., He, however, delves into the recurring issues in}the
- . e : e N
philosophy of science such as induction, generalisation,ruhiformities,j
, _ . i . ‘

probability and experience. LThus, the' book recommends- itself to

o _ :
- the research only as far as the appreciation of common issues in

science are involved..!

Newton-Smith's The Ratienality'of Science‘(London,'Routledge and Kegan .

Paul, 1981) could be sgid to have made a bold attempt in the examlnatlon

4 1
3 L

of fundamental issues in ‘the philosophy of science generally., Some of
these ;ssqee.are obserration, induction, deduction, reasoning and

cficicisﬁ._ The autﬁoriwent furﬁﬁer to evaluate the position of'Poﬁper
en the issue_of methodélogy in eéience which to him is not ratipnali:n

‘ , o
enough. .Newton-Smith,:it must be pointed out, did a very scanty

xexposicion of Popper's'thesis on philosophy of science, thcﬁ is a

major weakness of the book as'far-as‘this research is concerned.

Thomas Kuhn's book, The Structure of ‘Scientific Revolution (Chicago;

- \
_ the University of Chicago Press, 1962), repre;ents. a major work on

the mechodology of sciencp.' Apart from stating his advocacy of what

h
i‘-
' 1
v

P
L}



CXIV

he called normal science, he branched out to criticise Popp&r‘s

falsification theory. But Kuhin did net carry out a detailed cricical

- analysis of Popper's thesis, except that hig theory of falsification

i naive. Thus, the book serves more In the understanding of Kuhn's

" philosophy of science than anything else.

- Paul Feyerabend's "Against Method" (Great Britain, The Thetford Press
) . i . :

; Ltd., 1984) was essentially an attack on ﬁhilosophers of science who

pre-occupied themselves with recommending methodologies for'sciencg.

" “He was very vehement on attacking Popper's (falsification theory '.#"'
which he believed is a distortion of procedure in science. He quélly '

attacked Popper's rejection of adhoc hypotheéis and inconsistencies in
, ! A .

the structure of scientifip theories. Feyerabend rejected induction

- and ‘any other method for that matter in science but failed to carry

v

“out & convincing logical apalysis of how science could do without

method.

i

David Stove's book, Poﬁper and_After: Four Modern Irratiomallsts

(London, Pergamon'Préss Limited, 1982), was essentislly an attack on

the position'of Popper, Fe}érabend, Kuhn and Lakatos as far as the
methodology of science is concerned. He called the four "the

Irrationalists'. He expoéed the 1llogicaliry of Poppef‘S‘position '

that all theories remain forever conjectures. He disagreed with :

the 'rrationalists' too that scientific knowledge is not cumnlative,

The book served a good purpose in the critical evaluation of Popper's |

work. But Stove did a very poor job on the exposition of Popper's :

'_thes;é.
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Mario.Bunge’s Scientific Research II, the Search for Truth; {(Berlin,

. Springer-Verlag, 196?) trcated many cardinal issues in phllosophy of

@

o sc1ence including explanaaion, prediction, observatiou, measurement -
| and experiment. All such issues are releyant in our general
eppreciatioo of philosophy of_scicnce.. But we cannot rely on it
for a critical study and spplication of Popper's philosophy of

science.

Arrhur Pap, in hlS book An Introduction to the Philosophy of Solence -

' (New York, the Free Press of Glencoe, 19u2), did a thorough ehpos}tlon h
) !

of the cardinal concepts in the phllosophy of sc1ence. We see -such
concepts as verlflablllty, conflrwabllity, 1nduct10n and deduction

properly examined. A proper understanding of these concepts is

valuable for a thorough cxitical analysis of Popper‘s thesis of
. ] N
deduction and'falsificatiqn.
Franc;s Miller's Chemistry: Scructure and Dynamic, (NeQ York, McGraw-

| ‘ . . . :
Hill, Inc., 1984) 4is a very useful material that. introduced us to the
. L ]

research. Throhgh the bocklwe are able to note the relationsoip as’
well as the differences btheen chemistry and other sciences such

as phy51cs and blology..dérom the book, we see a'link between. the
‘ancient and the modern in'the evolution of modern sciences such as
chemiscry, gFor insrance; the,bhlogisron theory of the'old.championed

by Stahl and others and the oxygen dlscovered by Lov0151er. The book .

is an asset in assessing the positlon of Popper on the 1ssue of -

progress in sc1ence.




%

. .Parel Tichy's article "On Popper's definition of Verisimilitude" in

centres on Popper's epistemology, which he;characterised as opcimiétic‘

- always 1mprov1ng on our false theories, Whlle one may agree with

©J. 0. Wisdom's ”The.Refutabilify of Irrefutable Laws", in the British
. assertion that belongs to the famlly of emplrlcal science. Niqdom o ..',

';hat the law of conservation of energy cannot be falsifiedrand vet is

o . . R

VI

J. W. XN. Watkins Paper's "Metaphysics' and the advancerent of Science"

io the British Journal for the fhilosophylof Science, Vol. 26, 1975,

focuses on Popper's thesis of falsification and corroboration. He
restated POpper 5 posltion oh a fa151f1cacion of scienriflc state-

ments. The article also touches on Popper S cricerion for the

v

_corroboration of hypothesis, but Watking failed teo examine ehoroughly

Popper's deductive thesis which 1s the alternative he proposed to T

) induction,

‘the Brltish Journal for the PhilOSOphy of Sc1ence, Vol 25,_1919’

i

scepticlism. It is a Scepticism because of the much doubt it entertains

on the valldity of theories, and optimlstic because -of its admission

that science nevertheless, makes progress; that there are ways of

Tichy on the fact that Popper has not absolute falth in a theory, one
does not see ‘a proper interpretation of Poppe; s thesis in his -‘; . 5
assertion that we heve ways of improving our false teéories; It dis

to be noted cthat Popper asked for aosolute'rejection of'teeories toet

are false, not an improvement.

Journal for the Philosophy of Science, Vol. 6, 1955 focuses on

Popper's thesis of refutabiiicy which is a criterion for knowing an

disagrued with Poppcr thut lufULdtiOH 1s a gualificlation for laws

that are scientific. He belleves_that in Physics,-for instance,’ _ S
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still seen as a scientific law. The article is an asset for a
critique of Popper's work; but its concentration is on falsification,”‘

leav1ng other aspects of Popper s thesis such ay deducthn, demarcatien,

and probability which are equally crucial in this research. -

P, K. Feyerabend's article "A Note on Two Problems of Induction" in

the British Journal for the Philosophy of Science, Vol. 19, 1969

examined ‘the issue of induction and sald it is unworthy as a.metlod of "
science, The. aesociation of events over a period of time, he stated,

_ remalns the principles govtrning the la?s of induction. This method,

. ' \
to him, is a poor and unregarding approach in the atudy af bCiQHCC.

,r'-

He was in agreement with Popper that progress in sc1ence can be
achieved’ by critical evaluation of old theories. He, nonetheless,
rejects all methods of science, intluding Popper s falsification

thesis. The article is aniasget in understandlng Feyerabend's

positlon on philosophy of science, but weak as a criticism of Popper

as there is no rigour in h;g rejection of Popper [ falsiflcation

theory.

;_ E.- G. Zahar's "The Poopet Lakatos controversy in the light of Die- .

Beiden Grund probleme Der ?rkenntnis theorie" in the British Jouroal_ ‘

- for the Phllosophy of - Science, Vol. 34 No. 2 1983 focuses on

Popper s opp031tion to. the: p051tivists and lnstrumentallsts. He
highlighted Popper' 5 disguqt of the stance of the pOSltiViSEs that
scientific theories are nothing but summaries of past experimental
results, Popper also, in this artlcle by Zahar, was shown to dieapproﬁe
the position of. the 1nstrumentalists that hypotheses in science are

_ nothlng more than .computat;onal devlces -eéssentially meant to predict

facts. Zahar, in the same article, stresses Lakatos' oppoeition_to



®

the article is an asset to the research. S : _ ot

iinconsistency in theory formulation.

XVI1II

Popper's falsification theory which he (Lakatos) believes“is rendered

.l"

impotent by the existence of ceteris paribus' clause im scientific'

‘-: hypotheses which in fact, make them irrefutable. The article is ani.-

asset, especially in knowing Popper § stance as far as the positiVlstS

N, s -

and the instrumentalists® views on hypotheses in scienCe are concerned.

J. H. Harries' "Strong Scientifie Thuories" in the Pthosopny of SLJLHCL.

Offic1al Journal of the Philosophy of Science Assoc1ar10n, Vol. 43,

No. 3, 1978 pre-occupled with the issues of - theories, their formulacion, -

- ‘status and refutation as geen, espec1ally‘by Popper. To this extent,
. T

s /
. 3\
D. B. Madan 8 “Inconsistent thaories as scientif"c "Objectives" in the

Philosophy of Scilence (Offjicial Journal of the Philosophy of Science -
& , i

.Association, Vol, 50, No. 3, 1983 wag int=rested in the things that

make theories objective and the essence oE consistenc; in scientific

htheories. He stresses tha point that scientific method is basically

opposed to incon51stent theories, The article is relevant- only in

the fact that it buctressad Popper's poaition on the rejection of

Michael Ruse's "Karl Poppgr'a Philosophy of Biology" in the ?hilosophy_'

"of Science, 0£f1c1a] Journal of the Philosophy of Science Assoc1ation,

Vol, 44, No., 4, 1977 looka into Popper 8 thesis especially, as.it
affects the evolutionary laws of human beings as well as human destiny.

Popper, as shown by Ruse, denied both the laws of evolution as well

o _as the possibility-of hundn destiny. To Popper, laws require
' repeatability and the laws of evolution cannot meet up with these

" requirements. The account of the eVolutionary theory, insists Popper,

b
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does not meet up with the features of 'scientific theories.. The

articie is useful at least for a proper appreciation of the qualities

: that.scientific laws shouyld possess in the.light of Poppef's thesistw
Aeike J. 1.'s ”Scientitio Facts and the theoretical. ‘ramework' in
‘gggg,;Vol. 8, 1984 focuoes on theories and the role they play in

‘the development of ‘science. Asike steted that'it_is.through theorles =
that our everyday observetions sre interpreted. He accepted Popper's
position that our viéw of the world is theory 1mprtgnated. Criticism,_
“he stated, woich,is in agreement with Popper, is a vital factor in the_'
progreee of science. Tﬁe'article, though etating Ropper's position

on theories and criticisms. failed teo stress Popper's falsification

U
o

| and corroboration theses which are b351c in the understandlng of his

concept of theories.

1

H. Lary Putnam's "The Corroboration,of Theories" in‘the Philosophy of

- Karl POpper, Book 1 is another piece on Popper's conception “of

theories and its corrobotation. It 1ooks into Popper .8 conception
of induction,  general laws as well as the role of observatlon in

" gcience. It is a good piece on P0ppet = perception of . the status of
| theories. But the artieie did.oot_exaoine thotoughly the featuree

a good theory should abhor or possess.

The impression that one'oan heve from the above review is toat
there héve been efforts to*make‘Poppet's idea available to‘ail.g There
is no single work on Popper, however, that has brought into proper
perspective the implication of his felsification and corroboration ‘

.‘ thesib. his rejection of induction and his recommtndation of criticiam

as the guarantor of progress in” science. Nonetheless, all the efforts




i

so far made at evaluating Popper's theses of falsification and

l‘corroboration can be seen as genuine philosophical endeavours that
‘ can lead to the expansion of knowledge. It is to be remarked, once

more, that no one source is adequate for the purpose of this research:

which informed the need to make reference to varied sources.
Our interest in"this research is essentially to see the
. 1 :

rationale of Popper'é theges of falsification and corroboratibn; to

show that inductionfrather than falsification is a method of science. "’

" And also that Popper was not consistentfin his rejection of indqétion .,

as 'falsification and corgoboration' can enly proceed by induyctive
method. There is no work on Popper so férithat has sufficiently

highlighted this point as we shall do in this research.
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~ CHAPTER ONE

SOME CONTRQVERSIES IN THE PHILOSOPHY OF SCIENCE

Introduction:
In this Chapter, we shall examine some of the issues in the sciences as
regards their methodology which directly or indirectly contributed
to the formation of Popper's ideas. In so doing, we shali examine the
theses of the realists, the instrumentalists, the relativ%sts and
finally, the logical positivists. The theses of thelfirst three schools
of thought were not so much developed, hence the limitation in their
. discussion in scientific literature.
Unlike the first three schools of thought, logical positiyism as a schoel
of thoughtwas'qﬁite famous and controversial. In the .mid 20th Century
it was a dominant philosophy, especially in the areas of science and
epiétemology; Popper's critical views were actually shaped by the
theses of the positivists, and as noted in the introductiop some set of

scholars took him to be a positivist until the English Edition of his

book 'Logik de forschung' (The logic of Scientific Discovery) appeared.

Qur discussion will start with realism, relativism and instru-

mentalism to be followed by logical positivism.

1. REALISM AND RELATIVISM

Realism as a terminology represents a number of positions in the

Philosophy of Science. The central thesis of the term is that "Scientific

propositions are true or false where truth is understood in terms of
cleaned-up version of the correspondence theory of truth."l To the
realist, a statement in science is either true or false. There is no

mid-way between the two.
. |

1. Newton Smith The Rationality of Science (London Routledge and
Kegan Paul, 1981), p. 40

R ——
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The Yealists see science as a dynamic enterprise, A theory
in science is either taken to be true or false on. the basis of
the data and evidence collected on it. Their tradition in the !

Philosophy of Science is lorward—looklng, and they advoczte

" "those things they belleve are essential for the development of 4

.s01ence.

In a situation where we are faced with a pair of incompatible
theories, where we cannot decide on the basis of available data, the
realists believe that all we can do in such-a situation. is to seek

further 1nfcrmatlon on the twc w1th the h0pe that it w1ll tllt

-the balance in favour of one, ,“Untll such ev1dence becomes avai-

a s

1ab1e the approprlate attltude.... 1s one eof agnoilihsm.“z

“;The realists belleve strongly on the power of observation and

[N r -~

eXperlence 1n ec1ent1flc research It is only when these are tho-
PEL ,-_1 o oa

roughly made use of thau ;one should. see oneself as carrying out

T - #

a 501ent1flc 1nvest1gatlcn. An 1nvest1gatlcn that: mahésuse of
v At + ! fL

o nelther cbeervatlon nor experlence is speculatlve and should as

r

.

,.:n

such be seen as Pseudc-901ence. Truth or falsehood to the Béallsts

1s nct ﬁélatlve- there is. no mld—way between the twe, .Their

._,a.w .

' posztlon dlffe:Sfrcm ﬁélat1v1sm as we shall presently see,

e e e ——

- —ob =

Zfi.HELATIVISM

. (; The Relat1v1sts have a dlfferent picture of what truth or

. >
-

fa131ty in sclence shculd be They pefcelve truth in terms of

r

envmronment ,in terns of perlod and in terms of one's orlentatlon.

"

i

2. Ibid. P, Lo,

- w e o PV
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- that everyone should measure matters according to his nature and

- 3z -

In their treatment of truth or falsity there is no objective

. ) *
criterion. To them, : "

«++ WAt is true depends in part or entirely on something
like the social perspective of the agent whe enterfains

the hypothesis or on the theory of the agent. On this
picture, aa one passes from age to age, or from society - 3
to society, or from theory to theory what is true changes..

The Helagivists see nothing permanent about truth, as environmeiit

- e Wit e e ——— " e e 4 et e - B T i SRS - -._..___“'__._!5 .

Oor time can cmnge whaf was Altherto irue vo falsicy and vice versa,

. i
Tne vhesls of the Yelativisis resemble so much the view of |

Proiagoras who posits thac nan is he measure of ail things, ‘of
those which exist tha't they exist, and of those which exist not that

they exist not'ﬂj

Protggoras gave rise to the thesis of the sophists
needs, given the fact that man is the measure of all things. Théy
(the Sophists), almost in agreement with the view of the relativists,
assert that mn should accept the fact that all his alleged knowiedge
wa; only relative to his outlook. also the consequencerof Pfotaéoras"
reduction of knOWiedée t0 perceiving "is that kno#ledge is not only
relative but is relative to each perceiver at the moment of the
conjunction of the motions involﬁed.'ﬁ"Fén deci&es what is and
what is not. Protagoras believes,

that matter is.in flux and as it flows additions

are made continuously in the place of the effluxions,

and the senses are transformed and altered according f

-~ To.the times-of 1life and to &ll-the-other conditions - e
of the bodies. & : '

[SARE ) Y

L N

Ibid, p. 35 . C

Milton C. Nehm, Selections from Parly Greek Philosophy (New
York, Appleton-Century-Crofts 1964) p. 225.

Ibid. p. 221 i '

Ibid. p. 225.

!
¥
.




6. Newtbn-Smith; p. 33

. T
Slmllarly, men see different things at different times as a

result of their differing dlSpOSltlonS. These views of Protagoras

are almost in agreement with the thesis of the relativists. While

the relativists were bogthered with the nature of theories,

B v Ut

—— —

mlnstrumentallsts see theorles in terms of Weapons for making predic-

tion. The detail is given below.

3. INSTRUMENTALISM

Instrumentallsm is a more developed perspective compared with

realism and relativism, Some of the known instrﬁmentalists are

Mary Hesse and Duhén.

The'ihstrumentalists believe that theories are necessary weapomns

in the sciences. They do not see it apﬁropriate to evaluate theories

*

with the categories of truth or falsehood. Hesse, fcr instance,

argues that theories possess the status of iustruments, tools or

calculating devices in issues relating to observation. The assumption

inherent in this view is that fheories are made use-of to relate and -
systematize observation stetements. Predictlons could be made in the
process‘ but the issue of truth does not. arlse. It is meaningless to:

talk about truth in this matter. Predlction to the 1nstrumentallsts'

- - - e - T

exhaust the goal of science. To them, as’ Newt0n~Smlth remarks,
"theoretical sentences are incapable of being true or false."6 "The
reason for this, according to him, is that theories lack meaning andf

truth-value.

- T

e 3~ 4
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The thesis of the instrumentalist was influenced by a strong

form of verificationism.

[}
truth of theoretical sentences,

They could not successfully verify the

which is an evidence that these
sentences can neither be true nor false.

\

To them,
Scientific laws and theories are not
- —-.tive.statements;

proper descrip-
-they-are- nothing but-instruments to
- derive observational predictions from other observa-
tional statements. 7

The method of science,

they posit, cannot yield anything more than
tentative, revisable hypothesis.

They insist that experimental
findings cannot also contradict scientific laws,

‘
{
1
|
!
Just as crucial }
i
experiment aimed at refuting theories is impossible.  Poincare, one \
} . o . i
‘ of the instrumentalists, sees scientific theories only as terminolo-
é;;a gical conventions,
'

-

useful for systematizing observational data in
the way a catalogue systematizes books in a
library, but having no descri
content.

ptive, empirical
8 : ot

As far'as theories are concerned, the instrumentalists do not see
them as articles of faith,

Osiander, ancther Instrumentalist,

believes that progress in science,

in the fashion of their thesis,
by -telerance.

even in astronomy can be achieved only

-There:should be.a kind of situation where everyone should
feel free to propose an alternative to the existing theO{ies through
7.

1

Jerzy Gierdymin "Instrumentalism and its critique.

in the Boston Studies in the Philoso

Vol. XXXIX, Essays in Memory of Imre
by R. S. Cohen Et al.

Company, 1976) p. 182
JIbid. p. 183

A Reappraisal’
phy of Science,

Lakatos, Edited
(Boston, D, Reidex Publishing
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‘ éreater simplicity aveiding friction in all its ramificatioqs.\ 0ld

theor;ésﬂ;éhould however be replaced by "better ones without
eny of the theories being either connlﬁsively refuted or demonsira-‘
ted..."9 This makes for progress in science,
Tha instrumentalists do not % see physical laws as even
true. The laws of physicsthey see ae neither true nor false but B
an appreximation§. Physical laws,tﬁey say, are a].\gays. undetermined :
'on the strength of the evidenéé we have, ‘Te this exéent 1t is ;hlj

1

wine to say that they are indeterminate, They (physical laws) czre

unceasingly undergoing meodifization znd imprevements, There are
aoie Tactors that ware not adrquately considered previcualy, Thoset
faétors willifrom'time to timv?be receiving attention,, in addition

to the new cnes emerging,

Instramentalists maintair that common sense laws are simple '
generalisations of everyday experience, It is therefore easy to
Adetermine if they zre true or not. There is ne difference hetween
its language and our everyday experinnce.. We can thus determine
its truth or félsity. In contrast?physical laws are formulated in a

|

highly idealized and precise language ot mathematics. Predictions

made from them assume the same idealized mathematical form, We

¥ L1 L "
cannot as a result.append true or false to such laws.,
fnother issue involved ir physicul laws is that there is always
the measurement of instruments, And there is a limit te our precision

ir our measuring procedures, asnd as such the outcome is Always imprecise,

For this réason Duhem stetes thathph tiical theories are merely means

’ ] 1
of classifying and bringing tozether approximate laws," 0

%, 1bid, », 188
10. Ihjd' Pi 199.

e



@

-7 -
7
L

The objects-that theories in physics deal with are too complex

and imprecise to be correctly determined. An instrumentalist,

says Feyerabend, may even see that

the functions of words like 'gravitation',
'force' and 'gravitational field' are exhausted
by their giving an abbreviated description of

the spatiotemporal behaviour of physical
objects. 11

.

It is even possible for am instrumentalist to deny the existence {

of these objects and simply see object words merely as instruments
meant for the ordering énd predicting of sense data.

While realism, relativism and instrume;palism were concerned
with thé nature of truth in science and the use that theories could
be made of, logical positivism, in addition to enuciating methodo-
logies such as verification and confirmation, was also interested

in ridding science of metaphysical influences. Their thesis is £

nonetheless more developed than the ones already treated as we

shall presently see. _ . {

4. LOGICAL POSITIVISM _ ‘

Logical positiviém is' the name given in 1931 to a set of
philosophical ideas formulated by a set of scientists and scientifi- r
cally minded individuals. The posifivists were then known as the Vienna
Circle. Members of the circle believed that they were chémpioning the l

empirical tradition which has common features with British emplricism.

|
|

l1. Paul Feyerabend "Realism and Instrumentalism Comments on the

logic of factual support" in the Critical Approach
to Science and Philosophy in Honour of Karl Popper.
Edited by MARIO BUNGE (London, The Free Press of
Glencoe, 1964), p. 280
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This later culminated in an antimetaphysical stance. Their

central interest was on science and scientific méthod. In the ¢

circle were such big names as Hans Hahn (a mathematician), Otto t

H

There were .

Neurath (an economist) and Philip Frank (a physicist). ;

also Moritz Schlick, Friedrich Waismann, Vietor Kraft, among \

|
others.

The emergence of logical positivism as a school of thought

was a land mark in the development of the philosophy of science i
4
with emphasis on methodology. The positivists see their mission = |

1

as a rescue operation, saving science from all traces of metaphysics.

They thus made desperate efforts to 'free' science of all metaphysi—!

cal elements.

altogether.

In our discussion of the thesis of positivism, we shall look

at thelr positions on such issues as the status of metaphysics,

verification principles and confirmation: the predominant concern of

their methodology was to discredit metaphysics as a source of

knowledge.

4(1i) ATTACK ON METAPHYSICS

The logical positivists relegated metaphysics to the ‘background.

They followed the footsteps of David Hume who dismissed metaphysics as

an illusion that should be committed to the flames. He (Hume) noted

that three basic issues are involved in the acquisition of knowledge.

Whether they succeeded in doing this is another issue

[

]

L

;

i
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These are particular precepts, empirical generali-
zations and the mathematical constructs. Particular
precepts and mathematical constructs ... are certain
even though the former only assure us of particular
existing realities here and now. Mathematical
comstructs ... are quite certain and evident though
they do not depend on reality existing anywhere im I
}
F

e

the world. 12

On this basis, Hume divided significant prop051t10ns into two classes.

The first of this was formal propositions such as those of logic pr
j

pure mathematics which are held to be tautological; and the second

|
was factual propositions which are expected to be empirically

verifiable. The logical positivists adopted'this division. They

i

(Loglcal Positivists) were also influenced by Russell's classifications
truce
of language expressions into (a) statements, (b) false statements
: " :

and (c) meaningless expressions. Bertrand Russell contends that,

# mind, which believes, believes truly when there
is a corresponding complex not involving the mind
_ ‘but only its objects. This correspondence ensures
. truth and 1ts absence entails falsehood. 13 '
f
The positivists aver, obviously under the influence of the above
:
thesis, that if a proposition did not express something formally true

or false, or such a thing that can be empirically tested or verified,

that such a proposition is not worth its name. Such propositions

i

belong to the arena of metaphysics. As Rudolf Carnap puts it, -
f

iﬁe positive result is worked ocut in the i
domain of empirical science; the various concepts |

of the various branches of science are clarified; i
their formal ~ logical and epistemological connections
are made explicit, 1In tke domain of metaphysics,
including all philosophy of value and normative
theory, logical analysis yields the negative result

12. K. C. Anyanwu "Logical Positivism: Language and Meaning" 1n The
Nigerian Journal of Philosophy, Journal of the
Department of Philosophy, University of Lagos
Vol. I, No. 1, 1981, p. 21
13. Bertrend Russell The Problems of Philosophy (New York, Oxford
i University Press, 1980), p. 75
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that the alleged statements in this domain are
entirely meaningless. 14

Carnap belie€;3 that the elimination of metaphysics from meaning-
ful branch of knowledge was made pessible with'the development

of logic and logical T'easoning, He stated it clearly that the
stance of the positivists on metaphysical propesitions as meaging-
less was strict.in every sense of the word., A Statement can Fe
logically false or contradictery, yet could be said to be meaning-
ful, In a strict sense, however, a sequence of words ‘is meaning-
less if it does mot in every sense of language classification;con-

!

stitute a statement. From his analysis Carnap concludes that the

alleged statements of metaphysics are in actual fact pseudo-statements
The Positivists believe that for philosephy to become a res-
pectable discipline like science, it must have to get rid of mean-
ingless and non-sensical Statements. Anrd the only pesitive way
to do this is to purge itself of metaphysics, They (pasitiviéts)
thought that met:iphysics had some values as an
attitude toward life though its propositions did
not iwncrease human knowledge. What the positivists
found objecticnable was the pretention of metaphysics
te perform the function it could not possibly . do, .
namely, to offer cognitive knowledge of reality., 15
The positivists identify knewledge with science and mathematics

to the exclusienm of other areas such as ethics and metsphysics,

|
1

14e Rudelf Carnap "The Eliminstion of metaphysics Through Logical
Analysis of language" in Logical Fositivism,
Edited by A.J. Ayer (Glencee, The free Press
of Glencoe, 1963) p. 60-61, ‘

15. Anyanwu p. 21, , }
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" synthetic. It cannot be both. All the preopositions that are

=12 -

act - or in the alternative, an attempt to discourage others from - !
doing the same. Thus we are not giving any scientific or empirical
information when we say that stealing is wrong. This kind of

assertion cannot be 'verified empirically. Thus the positivist

verification principle is a direct attack on metaphysical know-

ledge,

4, (ii) VERIFICATION PRINCIPLE

To appreciate the strong attack of logical positivism on J
traditional philosophical systeﬁ, including logical atomism, it '
is imperative for us to understand what they meant by 'analytic' !
and 'synthetic' propositions, and also the criterion they used to j
determine when a éréposition is cognitively meaningful,

The propositions tﬂat réquire some kiné of empitical
investigation before their confirmation are termed 'synthetic'
whereas those whose truths follow from their méaning are called

analytic. It is thus the stance of the positivists that any

proposition that is significant should either by analytic or

|
analytic belong to formal logic, and as a result true by }
virtue of their formal structure. Synthetic propositions,
on the other hand, are like the propositions of science. They

need to be investigated empirically before their truth could be

.

established. An analytic proposition derives its name from the fact
that its predicate is contained in the definition of the subject term, the
/|

whole essence of the proposition being to assert something of the subjeqt

that is obtained by analysis of the subject term. As a result, we are



- 13 -
able to verify such propositions by the examination of the words

they contafn.

Synthetic propositions can only be investigated by ooser-

vation and empirical 1nvest1vatlon because they are derlveq
by the JOlnlng together of tyo logically unrelated thinge, ;
1
By our investigation we can establish vhether this relation‘

A —— e \f———w- —_—

T T TTTiETtrUe Or ot ke’ PO°1t1v15ts velieve, n0wever, that analytlc

propositions are trivial, while synthetic propositions are
informtive, fThe analytlc prOpositions which may appear to

be maklng references to items in the -world, turn out upon aqa1y~
sis to be ma.king real cLalms about the world. Thus they arg
true only by virtue of their 10510a1 form or by definition or

31mply ?y saylng that they are assertlons about words. 1In

%contrast synthetlc prop031tlons are 1nformat1ve. They make clalms

'aabout reallty. Thus, accordlng to the loolcal Positivists, for
P
’ %a statement to ‘be cognltlvely meanlngful it must be either

I A P

'*analytlc or emplrlcally verlflable With the help of mathematlcs

\‘and loglcal technlques it w1ll be easy to say that a prop051t10n

;lS analytlc. ' < : : : : ?
By leav1ng as1de sentencee expresslng analytie
"statements—for g sentence to have 'cognitive! i
. meanlng it was held that it must exXpress a statement |
» 7" that could at least in principle be shown to be true, |
" or false, or to some degree probable, by reference [
to emplrlcal observatlon. AT - s

S S v

A8 to when to say that a pr0ﬂ051tlon is analytic, the problems

has been taken care of with the help of -nethemtics and logical-

" I )

17. -Ibid. p.’ @4‘0. .
] t

{
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techniques. But as.to when to say that a synthetic proposition

is significant, that is when it purports to make assertions about

the world, it has to pass a test of being empirically verified

m____befotewbeing;admitted_as_significanthte,_tt, e e e

Schlick believes that philosophy found itself in a chaotic

state, f

due to the unfortunate fact that in the first

place, it took certain formulatioms to be real

questions before carefully ascertaining whether

* they really made any sense, and, in the second
place, it believed that the answers to the
questions could be found by the aid of special
phllosophlcal methods, different from ‘those of
the special sciences. 18

He believes that we cahnot_by philosophical analysis decide whether

anything is feal.. This can be decided; he argues further, only

>

by the usual methods of dally llfe and of science, Whlch is
experience. The meanlng of a question is clear when only we are

able ‘to state the exact.conditions under which it is to be

-
.answered in the affirmatlve, or as it may turn out under which it

H

is to be answered in the negative. He'believes that it is quite

F
¥ . ]

impossible to give the meaning of any statement unless we

describe the facts which Just have to exist, glven that the state-

[P Y U e e e — T - e e g e o il - -

ment is true. - Where thlS fact is absent then the statement is false_

Thus what determlnes the truth or fa181ty of empirical proposltlons N

. K
] . L

18. Morltz Schlick "Positism and realism", in the’ Logical
: P051t1V1sm, p. 86, o )
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accerding to Ayer ",,. is tteir agreement or disagreement with

19

reality"., Schlick strongly believes that the meaning of a proposi-

tion consists in this alone - that is when it expresses a definite

state of affairs, And there has to be an emphasis on this state of
affairs se¢ as to make our qunqttonn or assertions ) clear,

ug
nefinitions help further to tnderstaad a proposition and the meanings'

[ "

01 the words that occur in il, In a definition we gtate definite
conditions under which a proposition is determined to be true or false,
When certhln data stated in = deflnitlon are found in a propesition

f’"k then it is true but where alsent it is false, All these verifica-
- iicns of truth or falsehoed cf proposition can only be possible by

observation znd evperience which are basically featur€s of empirical

science,
The Positivists made a distinction.bgtween propositions which
are verified and those whiéh are verifiable; that is between 'sracti-
eaY veritiahiliby' aud 'v&ritinhilit& in orineiple! If it is said, |
for instaner, thnt 'thave are men nn tne flarp* Murs' the proposition R
has not been veri;ied by anyocae but it is verifisble, We are in a

. X L}
position to describe steps by which we can verity it, and asce-=tain

S P

it fnere arc men there, If we are able to contirm that there ate men
i there, then our proposition i: true bat where otherwise it is false,
et the proposition is aigniticant, since we have described the

f; : ceonditiona under which its truth or ruiaity could be known.. ‘Though

!
. E

P 1%, A, J. 4%7?&‘"Verific%tiﬂn wmd Experience” in ihe Llogical
x Positavaam, P, 228, !
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wWe cannot at present verify the proposition for our lack of

means of travel to Mars, the assertion is verifiable in

principle and as such significant. If we, on the other hand,

say that God exists in g heavénly place' there is no relevant

observation we could make which would prove the falsity or the

truth of the proposition. Since there is no conceivable one to

verify this assertion even in principle, the sentence expresses

- o proposition, and as such it is not a cognitively significant

statement.

On the basis of thié, the positivists stated that the

propositioné of traditional phylosophy are not only false but

non-gensical. 'They believe that the principle of verifiability

hegates metaphysics and whatever it stands for and that only

scientific method can actually guarantee the acquisition of
knowledge on and about the world. Experience here 1s inevitable

as "... the question of truth or falsity can be decided only by

2
experlence, confrontation with observation - sentences." 0 When

there is an agreement between our observation and prediction then

we know that our proposition is right, but where there is a clash

we know that it is false.

By this principle of verifiability the logical positivists

were able to make a distinction between science and metaphysics,

20, Victor Kraft, The Vienna Circle, The Origin of Neo-Positivism,

A Chapter in the History of Recent Philosophy
(New York, Greenwood Press Publishers, 1969), p.

121
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a2 statement is meanimgful and scientific if it can be verified, |

-.meaningless apd metaphjdieal ir it{%g;ﬁet be verified, Verificatio;'

is not the enly methodolagy posited Hy tee positivists. Carnap
was particularly interested 1n test. n” as well as'confirming

'propositions. henee the emergence of eonfirmability as one of

|

|

their theses, : ' | ;
) f

|

h(iii) CONFIRMABILITY IN SCIENCE
Carnap made a distinctioen between the testing eof a sentence }

_and 1ts eenfirmatien. Accerding to him'we can test a sentence oaly
i

if we ar. aware of a givoa procedure by whieh we ceuld confirm .or [

negatt it, Tbe eenrirnatien thesis of the legical pesitivists |
,,g;}\r
a‘rce with: their thesis. : : | | - :
& "that the: decision about'&he truth or falsity of '
.., a-statement can follow only the testing 'of a - ,
‘ atatemcnt --a' test undertaken to find whether it _
. i, agrees with the oxpcrtmer,a- facta er not, 21 e

To the positivists exporiment is an ineseapnbl. reature @r tho

lcioneoa. It is threugh experiment that a thelil ia confirmed or ,
. rbr"- |
' !

redeeted; for this reaaon they see empirieal testability ns the
criterioa °f éﬁfbntiric kaowledge. Anybody of. knowlcdge that -

eannot be expe:ed to cln-ri@al testability ia k) Pleuda-Seience. i

1

In thll preeedure abserv:tien is very imperative. Our atatnmentsl

.dependa;on. . . f S - L ;,
. ‘ . 5_,_. e - [ . ' -~ PR ,..-,L..[ F.._.T.,

21, Victor Kraft "Papper and the Vlenaa Circle" ‘ia The Philosephz
" of Kerl Pepper, Beeok I, Edited By P.A., SCHILPP | .

(ILLINOIS, The EiErary ef Living Philesepbers,l

1974 ) p. 190, s

N '

R —




22, Ibid. p.o192, -, " | 1

23, Ibid. p. 192.'

. 2 1

what we have observed, Thus,

an observatiocnal statement exXpresses gz
present subjeciive experience; it is a simple |
assertion cf what presently is given to someone.

- Such a statement always has the form: S o e

s meme e e

" 'heére' end ‘now' such and ‘such' .., 20 j
The words 'here! and 'now' and 'such' and 'such' are meant to

. emphasize thé concrete situation as reported by the ageni making
the observation. This kind of stabement loses iic special
meaning immediately at any point-iﬁ time, it is no loﬁger eﬁcpressedj

within the origihal situation ~ as the words then cease from
pointing at the same;data. The %élidity of such a statement is f
only within the ‘period of fhe,experiqnce.

L] . - L -
Neurath and Carnap have a different conception of an observa-

tional étateménf~(é:pre¢96§;-sepfence); - They do not see it just

as an assertionﬁas’Schlick putsit«ubqt a report about it. |

Inta pfdtocél‘sentepce an assertion assumes i
an objective form without demonstrative words, P
& protocol ‘sentence reports that a. certain '

person has made an assertion at a certain - i
time and place, 23 .

In a research work, this_kinq_of objectivity is important as an }

x .

‘easy reference could be madg-and an experiment repeated, Equally,

¥
‘the knowledge of objective facts is necessary, As Kfaft Points out,

\-

1

-y

e S AU
+ ~for-the testing 6f a Hypothesis or theory to take place.genuinely
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statements about those, however, transcend the
empirically - given because they use general
concepts (whereas experiences are something

unique)}. They zlways incIude a theory, - ;

because they speak about objects and events of the ;

ternal World. 2l

_— A e e e

The knowledge of the external world camnct be logiczlly deduced

from'indiviaual experiences.

Schlick hés a different conception as %o the étatus of an
observation, He ascribes absolute validity to the empirical

. statement ofvan,?bservation.ﬁ_The important factor here is that

_-the experience has to be correctly recorded and reported., An

BRI e i
:ﬁ% o * cassertiion,’ he posits cannot be false, -cannot be erroneous, '
—al . . o
T J Co i ) s . . 7 .
- for whoever experiences something knows it and cannot be deceived
- N + - -
.- -2

1
i

by iti";.,fassartion is the only statement about reality which i :

’ is n;é ﬂypo££§fi¢a1:f5r this reason, Schlick declared it to be @ (="
éﬁe foﬁhda%iéﬁ_éf'kno;ledge“.zs Thus Schlick's conception of } ; ;
. . fnowl%?ge is‘iﬁfluehced by his perception of the status of |
- 'ofservétiéﬁgl staﬁements.I'He has faith in the pow%; of our :
"

'sensation as it relates to experiencing evjects and«ﬁaking such &
" known fhrough'sta{ehents'— which he-calied ‘observational statements. '

e . " "—.
It is only such statements that can give us reality that is.not. . _

i N __._rl._ e e

hypothetical., He believes that it is only in Science that we
. \ .

have this special feature of empiricism. He puts it thus,
" @very science (in so far as we take this word
. to refer to the content and not to the human o
S, . . ' arrangements for arrivihg at it) is & system : ,l
’q!; of cognition, that is, of %rue experientisl
i ' statements, And the totality including the

oh. Ibid, B, 197. |

25. Ibid. P. 193.°
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stabeuents of daily 1ife, is the Qthem of
cognitions, There. is,ir addition to it, mo

Adowain nf'l‘i"“"ﬁ]lcul ruthe',  Phailosophy

is not a systen »f states :ents; it is not
a science, 26

Thus empirical 4 vestability wade pussille by observation renains

what demarcateSscientific krowledge from extra - scientific asnercl

am TG,
The cesence of testing hypotyesis is netually to know that which-is
able to agree with our prediction. When a hypothesis is confirmed
it-means it has been uzble to Underfo a number of tests in addition

io agreeing with our prediction, .In essence ;28 Fraft peints out,

"the ileories which prove the most successful are just those which

in best agrecment with inler subjretively cansistent chservie

tiong-reports,” 27

Carnap states thal theugh there may not be 'truth' there is confir-

mation. H@ seen truth and fzl:ity as tlmelnﬂsly valid whnreas
1 .
Carroboration's val1ﬂ1tv is only with reference to the particular

time the test was cnrried out and coniiried, Carnap is believed

Lo have wenkened the position of verification by the above position.
The Positivists were interested in epistemological problema, A1
: i :
other areas of ~3himqophy)they ansertel 1jare inaccessibtle to scienti-

fic knowledgc, as their sropos tions. Qannot be confirmed or rejected

]

26. Horitz Schlick "The twrning point in Phlloquh"" in the
' TociLiviea, P, 00, '
e S ey .

l:')hl 7,

27. ¥raft, The Viean: Divale, P, 19,
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- through the empiriczl s entifie wethed,
] . L . ‘
: They sec traditinnal provlems of nhilosophy as meaningless )
preuds—nrobl ems, !
: . |
; N It ie the tas: of rhilosorhy to exnose :
: - this faet ana, beyone tintgto elarify ihe
_ eornantas and sentoners of meionce and fg
K eliminate the e discevered asg being neaniaglesno, - |
| ' Fhilonaphy thors fove is an activity,'a system of
: Acts! -not a 'hody af knewledge! of .., true !
; empirical son:ences, 28
- . . -- Lo
1 .
r Thus the praitivigts see rhilosophy nat as a science byt as the O
! , »
) analysis of languaze, Sevlicw f03n on to express this thus, |
By meiuns of phidonophy, statements are explained, t
by ineans of science they are verified., The lanter
n : 18 concerned vith the iruth of statewents the !
: . ' forae with wat they actially mean. The conient,
sel| ~nd zpirit of science is lodged naturally
In what in the Jant aralysis its statesents actually |
meAn, the philoseohicsl nelivity ofrgiving‘menning
: is therefore Lhe alphe ond omega of all scientific i
- novledge, 273 :
1
SN This is the same as saying that rhilosophy supplied the founiation |
' ) .. )
i cf deience, i
Becauuc of Lhe emphasis of the Prsitivist on data collectiony™ |
t .
: coservation and experience are ind:spensable to nelentific investi- ‘
] : '
' . ‘ . : : . |
g€ation, As a consistent ohservaticn of paenonenss takes place ' :
. l .
over a period of time an inductive feneralisation is made, The
- 1 ]

syatem adopted by the Poriivista, an far as ascientific research
is concerned,

agrees with the induciive method; ‘as in induciion
é) ; ] i

v+ Kraft, Popper and the Vienna Circle, P

. 199,

e

e s
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observation, ccllectlon of data and a sub equent generallsatlon

fit into their requlrement of sczence. Imre Lakatos stresses

4 a

this point when he said“ accordlng to 1nduct1v1sm snly those o

. , M . Ll -
except inrexperience, they believe, : The knowledge that comes from

-

Lg%
i e 'J‘ (-'} —"f, .

eXperience has a solid foundation that ce_n‘"?h_'a';rdl‘gr':‘be faul ed " That - -
. ' Wl TE-P,‘Q AT ot

L ote ‘;—‘.._,-:_ . .
1 ; i f.‘.,ﬂ“- €’ - Lo

of knowledge, Welmer also percelves perceptual experlence as “...w“; >

v .,.,,,1 .
L S

that ... taken 'tq be self—authentlcatlng and therefore as a
: - ! e ad’l .5 -"3‘ ’_l_
Ioundatlon that is not in need of further foundat}on"31 '

,44

The assumption is that the factua%hba31s from where the obse*vatlon

language in science is consti*uted is derlved from DercePtual

e¥xperience,
To the Fbsitivists,reality is the exclusivepreserve of scienti-

fic phencmena, Te be real to them, is Synonymous to fitiing into

30. Imre Lakatos "History of Secience! in the -Method—and— apPpraisal in

the Physical Sciences: The critical backeround to

Mmodern science, mditeg by Collin Howsen (Londen,
Cambridge University Press,

3. Walter B, Weimer, Hotes on the methodology of Scientific
' " Hesearch, (Hew Jersey, Lawrence Erlbaun
nss001ates, Publishers, 1979) P, 21,
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2 spatio-femperal system of the inter-subjectively observables,
Kraft stresses this =eir+ thus, E

_ !
s+oFPhilosophy aces not investigate a special ¢

domain of reulity. as regards empiri cal rea- |
lity, that is the concern of the spacial sciences;
angd nom-empirical transcenaental reality is ne
possible object of knowledge, 'The traditional
subject matter of metaphysics, absclute being,

as well as absolute values and norms cannot \
eonstitute a special domain of knowledge, 32 \

Whatever questioms asked or assertions made about such a demain
lacks factual content. Philesephy, he (Kraft) believes, canget

De a special science since it is mot 2 system of truth. It is

not centred with the methodélogy of induective experience but

with reason and therefore cannot fit into the structure of sc%ence.

A critical su&mary ol the theses examined so far will be {

done below. It is in the process'bf this that the views QXamiﬁed'
so far will be evaluated. "

. o . b
5. CRITICAL SUMMARY T : i
§

The position of the realist, as noted in tbé:rourse of
this work, is simple, They maintain that a statement in .

science is either true n~ falge-there is no mid-way. The ;

—

relativists have a different cunception of what truth or \
!

t

falsity is all about ih science.iruth or falsity to them should

be evaluated in terms of environment, period or cne's éé;ggtation.\

—

.32. 1Ibid. p. 188,

L

b
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Thus one cam say that they do not have objective criteria
&ij for truih or falsity,

1
!
!
|
|

Instrumentalism is a more developed-idea when compared with
relativism,

Instrumentalists see scientific theories as nece-
Ssary weapoms in research activities.

I

Theories, according i
to them, are used to systematize our eobservations.

i Serse data
thus constitute vital factors im their

system of thought.
Logical positivism, no doubt, is a well developed school
of thought ia science,

The positivists see themselves as a set
of people, that were out to ‘purify

science gnd free it from
the infiuence of metaphysics,

They thus use meaningfulness and
meaninglessness as criteria to discredit metaphysics in parti-
cular and to some extent pkilosophy. Verificaticn and confirma- 1
tion were the we very important methodalogleo usro most effec-
tively 1n the pursuit of the.r objoctive.

- - -

The positiom of the realists poses a number cof problems

4

as to the actual status of scientific theories, If we insist on ¥
seelng scientific theories as truth instead of as attempts to

reach at that, what then happeas when

n
o

theory is discovered not \
to be a solutien any lorger to the problem it had solvea previously?
It is safer to see truth in scien

as an ideal which every theory |
V4 Pfdﬂ/;
in science tries to get at. .

. Carnap seens to agree with this

e
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argues further,
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26

tistn opefate wiih many vaiable fietors, they con control only
¥ N .
to a limited degree; they cannot eiainm to make g prediction
that sheulq £o with +he aprelation of twuth,

' . . . N .
The position of the lﬁlativists lookgabzurd in a way, They
do not seem to see

science in ap chjective perspective, g

: -of . e
~attach the truth or falsity_a;theory to one's environment
4

and
orientation lask~ Teagonable support, Hewton'sluw of universal _

fravitation applies everywhere nu matter the society in which

it is tested ang the orientat;on such a place may have, In fact
L -

sci@mifis laws have universsl aprlication, They are not limited

LO iy iven crnivironment,

Wien the need for an abandenement of

6 piven law ariser A8 a result of itg inadequacies in a number of
wiays éuch avandoncient is wniveraal, Tt i, only ignorance that will
mgke a given com.'nity to be operaling a scientific law that.is
obsolete, |

-

The position of the instrurentnlints ig also not appealing,
Une cannot agree with their thenig that the essence of scientifie

theories i3 predictinn, Az Nawton - 3Suith puts it n

3%

sves We ainm ip
scicnce at more than prediction®, Jeience predicts qujse alright)
but that does not exhaust its ajms,. Jesices prediction, which, is

. As Newton-Smith

a fact. in sclence, there ig alse the need to explain,

35, Newton—Smith, P. 30,
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We are not satisfied merely to know, say;
when a freely falling body dropped from some
height at some time will strike the earth's
surface, we want to know why 1t falls at the
rate it does. 36

- We .are not’ satlsfled for 1nstance QL,io xnow that sodium placgd

in a ;lame turns . yellow; we are anxious,too,to establish the
factors that were responsible for this actien., Thus, besides
our,desire to predict we alseo waﬁt,to explaih things in science,

It is not enough to prédict that an_ animal locked up in an

;' . "enclosure wlll dlE, we equally need to explaln that the death is
3

S , ¥ 5
& ..,..‘,,.

._,"'-.'- ) + . s -
.
'%The th951s of the 1nstrument*1lst that experlmental flndlngs

. .:‘“ ) : ’» " i ; "'
% develepment \&The 1ssue of;number of chromosones
. 11, T i 4 o e - ‘ 3-&‘“"{.. "J §.~ - .
A, & mine éﬁhumanfcell 1s a case 1n p01nt Inltlally it was accepied
d‘* LTy L T ¥ - - £ .
- . . J‘v +
ul ﬂhtq be* pB *untll agteam of hlologlsts worklng on human cells estab-
N e .-_-" 3 L"“ Ty, - i TN
wer i o 11shed it to be hé In the same way 1t was, through experlment
’ ‘~. ra i 7"': - : ."‘\r'”! g
e inat, Ptolemy s theory ‘of the p051tlon of ‘the sun and the earth
RS . N T
P -i‘_‘ ok IR o e 258 i
T s 7T T Tvas” refui§& " by the more; sultable theory of Copernlcus whlch is
N - by - R w
s that 'the ea_'rth rotates ‘round the sun, T 7T E L el
. o ’ T ‘J l ‘?-‘ = ) - 7
4 o = "‘!‘-v--g f,:,—m L2y i . .
t
e 36 -Tbid,'P 31, . o :
ésEa - ' ! . -
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s
Tolerance as adverated vy the instresentaliste as ar
as scientific treories are concerned is received with mixed

feelinga, A thonry whieh has some defectiveness could be

toleraled sranted tint thode in srespect that it siatus

could be strengthened by - more serious in-puts, But where

-

a thcory is seen to he 5ery far away from reality thgre seems
to bie no baslo for Lolevetiing iU, There ie a competition
between -rival the _ri. in seience: whichever cne _ | proves
more effective in +acnlﬁ;ihe problem at hand is preferred to
the others, : Thls is wnqt makes for progress in-science,

The thesis of logizal Positivism as it relales to science,

r

rrtdphy ies and philososhy has generatled a lot of controversies,
The first'imprewsion cnu'gets from their.fheseﬂ is fhat whatever

! 1] -u
we can say or could be aald,ls reducitle to elementary statements,

In this cage, as Anyanwu peints out}“all abetract scientific

statements and hypothesis are ultimately short ' ', hand
descriptions of observable events“37 This acsunption carnot

te suwwained, Il in wued peusidle io t""n-1nte 21l strlenents

about physical objects into statement atout sense dnia,

Such a practice is not feasible, In science there are a number

of assumptions that:cannst be recduced into sense experience,

37. Anyanwu, P, 23,
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a

A hypothesis mry derive support from other tlhings other than

the experiences !rom serse data., As Hempel rightly argued,
| ’ - ‘

the support that may be clained for a
: hynothenis reed net all be nr the inductive -
evidential rind

vee it nesd not consint

: entirely - or.even  parilyest datz-that penr
. out tent implicatior derivedtron it, upport
%’ may nlso fosn trem shove; that is rrom mare

!t inelusive Wynothesis or theories,

e

u,. 1t l""lj
tha riven rny and have ]nd(ﬁ“nlﬂ”u evidential
: sunpart, 30
- He

o rave an exaaple with the hywothotical ta11 on “he meon, which
: A
LN

hea witheut any cheering ot its implicaticnz exnerinen-

) tally on tne menn, 1 mireny sipnert crpe dedustavely from
/ P

-.-*,iis )

TN Dovwbon's Lhaory of

—_

Ty Tvitation and of motien in conjunction with

; “he information that the sadius snd the mass of the moon are 272
pe g :

i and 0123; that the graviiational act¢eleration near the surfzce
‘ :

the eaxrth iz 32,2 feet per second. 39

is really puszling thaet Uqe Posits

L

o |
o+

vizis laid o loy of
ouphasizs on obdarwat;on without ganlificitiun, They wUere cven
' corried @wny to the extent that 1 mowiedge frog experience
' and observalion they sce ws valid., In wAviang ewphesis on obser-

valbion “hey were not carciul cnouph 1o free science from  the chyga

O belng sulijretive,  There is the need for un to wake a Jdistine’d
28, Carl Lewpel, Ihidluneply ol o turcl UL}‘J e (Frinceton,
: : Prantice~Hall, Incj; 156%) P, 30,
;?j' 39. Ibid. p- Cc
N
i
:

_ R
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between objective science on one hard and our knowledge on !
the other. We ceuié be aware of @3@t, by‘ebserfation, wut

!
the interpretstion glven to thls ia renlly what matters: '

1
the experieneea that are realiaed frem this could be subjectively;

or ebdectively interpreted, Ir_an‘obsenver sayn,'for'instance,‘ !

_that_Eggg;gg_g_ravenﬁand“painti;ioﬁa;bird;inffrent—ef«him, this —+ -

could be seen as an observational statement, which was produced

. : . .
by the observer because of the impression,; sensation and
rerceptien he had,

As Feyorabend (who incidenially gave the'* )
above instance) seys, the sentence made above is Aot about impre- 1
ssicn, it is ratber about a bird wblch is neither @ sensatiom

nor the hehavieur or some seatient belng. In the same vein, !

‘argues Feyerabend, S '~“ 'c" b - ' , ‘ |
o it may be aduitted that the observaticn | |
sentences which a scientific observer
produces are prompted by his impressiom, o
. However their cortent will again be deter- !

‘mimed, not by these impressicms, but hy the I
entities allegely described. 4o

N . 4 l
Thus the emphasis sn ebservation sbeuld be on the 1nterpretation
given te experiencea whieh really dete?ninaa it- objectiv1ty.

There are, besidea. nany appreachen to the study of seience.

Te restricﬁ the nethod er acienee te what ‘we Just observe or

oxpericnce enpirieally will detinitely net be in the interest
‘of scionce.)

e e T e e i b e e 4 g s it e

S
If it ia said that seienee starﬁa amd ends in the

' 1
laboratory we have te explain what ‘we aean, 1ts exteat and ' |
aeope. It is difficu, te,-,:'-' ST S L f
4o. P, F. Feyerabend "Explanatien. reduction amd emplrlcism" o

L A ia the Mimnosata Studies in the Philosoph

of s¢lence, voi, 11 Seieptifie angs-
Eion space, and Time, Fdited by ﬁerserf
Fei p. 35,

g, - ]

w:, .
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carry on with the enterprise of science without our reason, Thus

1;3 observation,

experiment, reasoning are all essential features
of séience,

As Sir George Thomson pointed odut,

some sciences are observational such as
for example, astronomy where apart from R

the moon, no one has yet seriousiy tried to :

set into action forces in the objects observed

' —+. On the_other_hand—youn :ave—the-experimental

science of physics which might in some respecis

be regarded as Puather similar but in which it is po- |
ssible {to make laboratory experimenis under ea arefully oo
controlled cond1t10n$ L1

,lv v ’,.,

!

. N

Some sciences top._are equally mathemailca] which have: to do !

' *more w1th reason uhan observatlon and experiment. IDven though l
: HL - -

. - .
‘%Me may concede'the fact that before a hypoth°s1s is verified that "
:x\‘ ,' 's.-l" ,—, '_wé ‘e l,j-';-'_ \r“.‘ \ 1
there1ls the need for,expegsment,and observatlon, it has to be noted :
*t ;'# %Az.. . - - A
S T DI N o 'v
"*E%that obse:;rvatlon in sc1ence is not,as ss.mpls. Stlc as t"xe Pos.ltwlsts ) -
S 8T Gl ey Er :
'fB belleve, and 1t”does&not ;% has already been p01nted out H
'J"‘ - J.J;s),:,_ ; "!'n.,.- '_” 1"“ Yt
eg&erprlse;n Be31des 1t needs to he made very S
¢ T o .---f, Bl d -
-: 1:1::,‘ gik‘ .?:‘ . F":“‘T‘ L K
clear,lf an observatldn GEn_Jus B ake1p1ace & prlorl in sclence. AS‘ !
AT N, *wv O P Tl 'r*:"' ‘U'-":V_;L"!.-wﬁ-f“z R A
',,-} aa’. T l*'iuiﬂw Fﬁi‘i"‘kﬁ i . o
#Nage’ and‘Cohen state even apparently random' observatlon requlres '
%the,use ofihypethe31s to 1nterpret what 1t ‘is. we are sens;ng.l-_e - i
*i "'}ﬁ } ,-.‘. ’ ? N - - |
’ 4"'.*the fixed stars, the earth ec11p31ng T
" arEDoady SRS O SN W s me :
- Moon, bees,,ga‘bherlng nectar for honey, or a storm -
= approachlng. “But" we shall be less ready to malntaln ’ '
. b that 1 wWe 31mp1y_and“11tera11yfsee ‘these~things unalded T
T : 5 % . by Eny: theory, if we remember how comparatively : ‘ . |
T r"y,n:'ecen'l: in humaﬁ‘hlstory are these explanatlons of o :
LA what it is%we see 2. ' I
: " I P *;,,'ﬁ' - o ' - - b
o Slr George Thompson "Some thoughts on the sc1ent1f1c method"wL PR
: ‘ulnfthe*Boston Studiési
3 B

. »™, “in honeur'of:Phili
¥4 L e for the Phi
o A "

in*the* Philosovhy of Science,. Vol. II‘ ‘?‘
p Frank,y < Proceedings of the Boston C

olloguium' C
_ lOSOphy of . Sc1ence. Edited by R.:S, Cohen etal. ‘
A =”*’£ '*(New_York Humenltles Press, 196&) P, 81. , o .
T h2 -M. 'R.’Cohen and’E, Na

ger, An Introductlon to Logic and. Sc1ent1f1c
r Method (London,

Routledge and Kegan Paul Ltd 1963) P. 215, - .

T

1
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- They argued that execept we identify observatioa with an immediate

22 -

~ ineffable gxperignce we Just fleed to empley hypetheses even in

observatiom; for the ebjgets ef our seeing, hearimg and 80 on

have meaning for us ealy when we arz 4ble to limk. -up, what il

dlrectly given 1n experience with what are not abjects ef per-

ception clasairiai in view of known similaritles between then.

Such sinilaritlea are those that are KRoOWR to beﬂsisﬂlficalt

basieally as a result et the thaery ve hold.

reasen that a whale is notad as a manmal, nat flsh despite certais .

It is for this

4

auperficial resenblansca that exist betwaen wbaies and riah.

Observation ean ba crreneous. There 15 thua the need to

-_,noto the eanditions under whieh ebservations are nade, if auch

~.“are netrto be rendered unreliable and warthless.‘

Observntlan

3413 scieace especially ia net a Very casual affair. As Cohen

'Vand Nagef neted te@. T

.

,‘the light Qt@i

mindful of how subjective sueh eould be. and hew observatign canl

_ really be an aaset fo acieatlfic research.

{ a11 hut primitive @baervatiens ‘are. earried oR with
», the aid of . specinlly ‘deviéed instruments,

o

f

'.“ '

- -The nature
and limitations™ef sueh instrunentl must be kmewn,

Thus rendingarmasﬁ be'cefrracted and: iaterpretrd ftn - o~
T:“feﬂenuife theoretical :sysiem, L3
= ke

.....

303 harpin; en observatimn, une

e

“_ﬁ,tako speclal netiee ef the fact pelnted out bygﬁgabh@nbaeh ~that -

oo. the e-piriaist principlc 1n@1u

tiea ta phyaical realzty.

_-1-

i e L~ 1 | Rl

This 1z am applicatien of reasen.

o The diatinetien that the positivists naae between ueieneo

, They alao failed to“r .

deshthe apylieayion ef mathema-_

and philasophy aud the &¥iteria they applied in dainz this are UI— “u “

canvineing, and ‘g0 is their assaoult on metaphyaiea. ‘Their. criterian jk
Lor ) — =
“Llys Hams Reinchenbach "Ratl@ﬂalisn and Empiricisn“ im

sophy ef science selected essays b Reichenbach

Reichemback (Londen, Reutledge ard Kegan Paul. 1959), p. 1&3-

4 | o

'c '

modern: philo-_.
y Editer Marig
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fulness is definiteély LnaCﬂeptable Empirical tests as demanded
: by them do not exhaust Whau is meaningful,
2

Some critics have even
pointed out,as Anyanwu s

iressed,

that the verification D“lﬂClDle of the logical
Positivists is not itself subject to verification,
They poxnt out that the way people use the
word 'meaning? metaphysical stateme
~ In fact

the verlflcatlon -principle_
48 a result

in

nts are meaningful,

was—not~estab11shed——““‘“‘
of an empirical investi
wonders if

-
gation hence one i
the principle is not a metax physical one, 45 )
|
Besides their reference to experience asg criterion for confirma- %
B} tion of a hypoth951s leaves much to be des;red They did not in \
. maklng this _assertion consider the fact that sense e:j., B s Y
3« k“'pe?IEnceﬁisvaprlvate, and that it w111 be absurd to reduce the a
“‘,-. A .".r".‘i-!‘_ =F
cognltlve meaning of‘experlence to pure prlvacy. A e e A },a xJ‘t{
:‘;‘ﬁz aige oA e AT Tty A |
_ ‘ Thelr,,stance on metaphys:Lcs is rooteq f(‘en'" supgrficiality a : |
*‘_gv v _.: ff'i_‘“?;ﬁiﬁg& L PTG 3 Ve el f_«::;t;- ik e ;
P ’5‘3 e parochiallsm.s-Metaphy31cs 1s part and parcel of llfe As Philip E
TR S N ;
o = ‘__,‘--r. i’ . . .
R EE PN 1& Frank polnts Out’lt (metaphysxcs) 1e ""_ of the hlghestxvaluirfor 2
- B e PRk S e E . i |
SpJMétaphy31cs cannot‘berdivcrced frgﬁusc1ence. Inter—*u |
47 i A e ":'W; e ““"‘*",:.” l1
. in sciﬁnce;go‘bejohﬁ,thé observable; and this is nothlng |
.‘ -y . .,‘-';ii”" ,:" . .
cowe T =bu@§;§s metaphy31cal featuree.x And “the '@btaphy51ca1 Lnterpretatlon el |
* Tty L ‘Ef:.p\ . S i - o
e x .:\‘1.5'«‘"#': - . ’
- . ;.14-1%30ié Cience ,,, 1s .a search for the reallty behlnd the phy51cal phenge
SR A E NI .
~ * o T AR F *! " "v\,“‘" : 3 e —"E‘
.+ 0z -mena’ In buttre531ng1hls po int'Frank quoted the famous statement
. v _:- e "'_" .'..,;\.“-"" 4 .
R R C N rman’ Physic

i AN Skl -—n-a,-.w—-,-vr“aE .44.1*::\4;:-4; b
-Planck whqsbelleyed rongLy n thexmetaphy51~A
‘(\_.-’.‘V -'r’.l. * -f'l"z:@iﬁm -‘- -

_ s cal 1nterpretatlon of sc;ence. He

m e

-r"""“ e
7

L TR SO
dm;'

Langk) sa;d--——— R T T —————
. 'r'ﬁ:‘ :-* o % - T . :
,N°f“‘j Anyanwu,,P 25 L. ’ Lo
Coemy *:,, ‘ - .o - .
e Qa}hé.. Phlllp Frank "Fetaphy51ca1 1nterpretatlon of’ 501ence, Part IT -° . ~
S f" “in The Brltleh Journal for the Phllosophy of Science, Vol, 1
ol L. NeuT2,71950, B 6o
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Every-physical theory contains two types of
termg - the terms denoting sense observation

(red, warm...) and the symbols forming the
general principles (potential, force...).

The positivists, according to Planck, argue
that beyond these two realms of concepts,

nothing can be sald about physical science,
but the adherent of a metaphysical inter-
pretation assumes ... a third realm which

tells us about the 'physical reality' behind
the symbols and behind the sense observation.

47
Theré is no way sense observation can exhaust what there is in
an object. To everything that we experience there is a metaphy-
sical reality behind it,

When we are able to appreciate the
analogy of doctrine then the process of the acquisition of

metaphysical knowlédge will be clear, for instance, the physical

law of conservation is in consonance with the metaphysical law

that it is impracticable for something to become nothing and
vice versa.

As Frank points out, in the physical theories and formula-

tion by differential equation, method of integration is capable

of enabling us to predict and to handle phenomena, but does not
give us understanding.

The alternative left is to resort to
metaphysics for interpretation,

This is because 'behind the
phenomena and the equation' there is in existence the real world

and to describe this reality we appiy analogy that makes use of
everyday language.  And, in fact, physical phenomena are nothing
more than mental occurrences. Thus the "so-called metaphysical
interpretation of science have been attémpts to make the general
and Qbstract principles of science more iqtelligible.“48 Those
abstract principles of science are interpreted in the language of

47. Ibid.

p. 62
48, 1Ibid.

p. 63

metaphysics that is close to the language of common sense.

JE——
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, : Aristotle appreci:.tod the elosé link between rhiloscphy and R
2 - ' | *
i S€icnce and sistss that tie two are pean Ly the suwi,  our invagtipal
! , TR
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e tlon, Lo Laljive: aterbe natually feom what 18 2431y bnowaole !
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* . . . ' e 3 s 1

) and more cvident i, “s. Ivon lere we proceed Lo what is uelfe 1

L 1
i ] 'y - . . - A . ) ' ] fl .
%. Cvident G lend Yy nore ahvelligible, e proceed thls way 1
. \
!; for it is a pert fulfilment feor scaething to be knowahle Lo us g
K A

:1 . I

o another far it 4, Le b, echively intelligible, The interpretation

L
; of things metsphysical
t

-8 meant to Le self-evident
wnd should e basnd on obje

PR PRI
'

and intrinsicnlly
cleax

B T oy

iples
MU » . ey
fevaphysicy otcuping

ctively Intelligille prim:

A very. dowinunt position in mag's 1ife
sport an geience very

peints cut there is no vay i

which makes it i

promwinent, ' As [lwspd oeutt
T,

AN can escape from metaphysics: the i
has fror. metaphrsics is for nim o avoid saying
sonething, Dut man is always anx

only escape run
L

ious to go beyond what he vnows and
- understands, f,

he forces that influence his life,

The knowledge of
metaphysics is inevitabl: for th

. sy andan

ay ]

Vs
:l’
.

nce humen rature demands metaphysics for its full
intellectual satisfa-ti

ttion, no great mind can wholly
avoid playing with ultimate questions especially where
they are powerfully thrust upon it by considerations
. arising from its positivists investigations, or by
. . certain vig

orous extra-scientifie interests such as
religion., 49

" Zven Newton in all his atteupts

sucecessiu?

%o avold wetaphys]
Fa

Les vould not bLe
He (Newton) wac hot in love with hypotheses - that i
oiplanatary propositinnfhhichﬁhﬁ?‘;ot imediately deducidle from
Despite his pssition he found himself fgllowing.his

phenonmena,

L9, Edward a, Brutt, The Metaphysical Youndation nf Hedern Physizal
Science, (Ldndon'Houtledge~and Kegan Paul ‘Ltd, 1961} b, 225.
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1llu$traua Predecessers and gave answers or assumed answers, te
such fundanental questiens "as the nature - @f spaee, time and
matter, the relations ¢f man with the abjects of his kn@wledge

50
end it is just such arswers that conatitute metaphysics." In
I S ¥
the absence of making a number @f assurptlans.about the _Ceemos, .

assumptiems that are obviecusly met&physisal, a researeher, espe~
cially iw Physics and astronemy cennet maka reasenahle advancement,
It is thes difficult for us to accept the aistinctlan made
betweer natural science and philosaphy by the p@sitivists. aven
to the extent of dininishing the status eraphilesophy in general

and metaphysics in particular. It is amazing to tg}nk that science -
[2¢)
which emarged from philosophy should be used to destréy The true
Va
situation is perhaps Dcscartes' comparisor of phllosephy to 2 tree,

1
+

@8 noted », Frank, :

The roots asre aetaphysics, the lrunk is physics, +
and the fruits on the branches are applied-science~
Medicime, Meehanies and Ethics., 51 ‘

This amelogy represents the relationship between Phxlesophy,

Science and Metaphysmca and &8 Welimer equally noted,

gg%ﬁ B?yvg 3331}12f1 1nte2f %uaisd1301p 1ﬁes
includiag the physical sciences and the nascent

paychological sciemce., im most cases the pirth
pangs haeve beern traumstic with the mother Jealougly
trying te retain severeignty..., end the offspfing
Childishly digtantiseting 1tself from its intelleg~
tual heritage,

Be (Weimef) went ruPther to assert that philosrphy and the sciences

in thei? present fefm enfieh one aaother, @5 theil relationship is

505 Ibi‘a po 21- +

510 Ff“.-k, po 68.
52, I’i.iﬂef'. Pe 72,
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illustrous predecessors and gave answers or assumed answers, to |

such fundamental questions "as the nature of space, time and

matter, the relations of man with the ebjects of his knowledge

50 |
and it is Jjust such answers that constitute metaphysics.™ In |

the absence of making a number of assumptions about the cosmes, !

assumptions that are obviously metaphysical, a researcher, espeQ‘

{
cially in Physics and astronomy cannet make reasongble advancemen

t.
It is thas difficult for us to accept the distinction made '

@
between natural science and philesophy by the pesitivists, evem .

to the extent of diminishing the status of philosophy in general

and metaphysics in particular. It is amazing to think that science

- i
which emerged from philosophy should be used to destrey philosophy.
Thé true situation is perhapsnpqséartesf'cpmpariscn of philosophy to a tree,-

as noted by Frank, - ,

the roots are metaphysics, the trunk is physics,
anc the fruits on the branches are applied sciences
Medicine, Mechanics and Ethics. 51

This analogy represeénts the relationship between Philosophy, |

Science and Metaphysics and as Weimer equally noted.
notheEoBY 35058, fing, or anothe R L L1 |
including the physical sciences and the nascent '
psychological science, In most cases the birth |
pangs have been treumatic with the mother jealously
trying to retaim sovereignty... and the offspring

childishly distantiating itself from its intellec-
tual heritage,

He (Weimer) went further to assert that philosophy and the sciences
in their present ferm
50. Ibid. p. 21,
51. Frank, p. 68,

52. Weimer, p. 72,

enrich one another, ag their relationship 1s
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- f symbiptid. By this statement one ¢
N i
i ;

AN sec how shaky the position of the
- PoS

itivists is as it relates to Pulosoply in gener

ral and metaphysics in 1
particular and how hollow their ceiteria of detornining what constitutes !
, i
science ig, ' 2
; 1t is to be remarked however that the po
1

i divorae of metuphy

4 r
3208 f

sitivists were in their
Ton seiente influznced by the conventional practice
of science at the point in reference. At this point in -time scientists 1
ssuming Any Mrinciple abo a
|
msi.

1
v every scientific paradigm or nmajor

~Vere not given to g

]

it reality or the universe . and

‘were <in agreement With Kuhn's thesgis applied‘to|exi$ting scigntifig;pargd}g
Horetheless it is to be noied tha

§
neientilic theory made an arsumption of the univeras op reality,
. vhis assumption of the unjverse o re

ality iz invariably a metaphysical
; _ ITinciple,

i
Anel T‘
)
1
Thiz i3 the

'1
peint the Positivists did pot give serious thought
to, hence

it is easy to dislodge tieir stande=noint,
\ Lopper's

-

!
v l
position on metaphysics and other issues raised in thig
chapter will be known as we treat poppe

wty
0

i ¢critical as well ss his Subatan—
tive views in the next cnapter.

Topics te be coverad here include

-induc-
tion, deduction, the method of sciamce,

i
itsussg in probability as well ag
simplicity,
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: ~fin 1nferr1ng wniversal statements from
singular ones, no mtter how numerous;
for any conclusion drawn in this way
my always turn out to be false: no mtter
how many instances of white swans we my
have observed, this does not justify the
conclusion that all,swans are whlte.‘ i
There is always the possibility that one day we may come
across-a swan that “is bldek

In that case, our genera11~
sation that all swans are white is then refuted,

Popper sees a number of problems associated with the
the51s of 1nduct10n.

There is the issue of how the words
we make use of to- give a descrlptlon of the world are

reLated to the world as we experlence it.

There is equally

m.l,,nmg ;%t_he j‘t;iStification or otherwise of
-,5:. _-_,_._; P N 7.
inductlve 1nferences i“' re et

Vi sﬂ;\s’ e 4? 5‘{'{" -
problem of how to
e ..7:",-‘_ . - . 5 .N‘d . -._- J\.
Aw ose'ba51s is experlence
L AL ":-,- :‘::;‘}‘-:‘ . .,

theoret1cal syste

’ such as the hypotheses and
_of‘emplrlcal sc1ence.

" 'Wé can hardly
lend support to. the v1ew that the truth of these universal
statements 1s kmown by experlence.
élear £ ;

hat an‘account of

Thls is because it is

;an experience - of an observation

peOple who say of a un1versal statement that,

.we know ‘its truth from. experience uswlly
.- . mean that. the truth of this universal state-
" _ment can somehow be reduced to the truth of
. slngular ones ‘and 'that thesé singular ones

- Popper The ILogic of.
. Hutchlnson & C

:Scientific Discovery,
o., Publlshers Ltd., 1 )
Ibid, p. &3 28,

959 po 27-

»

(London,
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are known by experience to be true;

which amounts to saying that the universal
statement 1s based on inductive inference.3

To be able to justify inductive inference, we need first of all
to establish a principle of induction. This principle involves providing
a statement by means of-%hich we shouid be able to put inductive inferences

into a logically acceptable form. The advocétes of inductive methodology

are of the view that a principle of induction is a 'sine qua non' condition
for scientific research.

They see it as the determinant of the veracity of

scientific theories. 1In thé absence of induction, they reason, science will
be lacking a veritable instrument by which the truth or falsity of a
scientific theory is established. 1In such a state of affairs (absence of

induction) science will have no more features than there are in the
arbitrary creation of the poet's mind. One of the strongest articles of

faith in the principle of induction is that the future will ,be like the past.
It 1s in actual fact a way of predicting the future after a meticulous
observation of the past and noting a number of regularities in given events.
But is it reasonable to believe that the future will always be like the past?

Popper's position is that it is very reasonable to believe that the future

in many fundamental ways will be very much different from the past.

However, he says,

3. Ibid, p. 28.
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views on M:__ o _.T—‘meth'otl—o]“.ogy in science as well as th¥e ‘
methodology that he favours. In dourg thls, we shall loojk
B -1nto“such ‘topies asTinduction, deduction, deraTdation of sc:fEnce B
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‘ -Symbiotic. By this statement one can see how shaky the position of the |
i &
- positivists is as it relates to Philosophy in genersl and metaphysics in [
2~ ‘ | |
f,.i particular and how hollow their eriteria of determiniing what constitutes |
' !
science is, . l
It is to be remarked however that the positivists were in their |
divorce of me'taphysms from oc1ence 1nflunnced by the confentlonal practice
-q— LN —_———— e — . . e e e e A e . = o—p - — e
Y science at the tlme they wrote.-l»_'_ At this point in time scientists l !
were not given to assuning any principle about reality or the universe and,""'
were in agreement with Kuhn's thesis apnlled to existlng sc:.entlfa.c paradlgms.
. |
Nonetheless 1t is to be noted that every sc1ent1f:|.c paradigm or major i
scientific theory made an assumpt:.on of the universe or reality. And l
. th:.s assumpt:.on of the umverse or reallty is invariably = metaphys:Lcal | A
i L34 e ¥
“ principle, 'l"h:Ls 13 the point the pos:Lt:Lnsts did not give serlous thought
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It is perfectly reasonable to act on !

Y the assumption that it will,in many l
respects, be like the past, and that

well-tested laws will continue to hold l

(since we have no better assumption to ’

act upon); but it is also reasomable to !

believe that such a course of action will 1

lead us at times into severe trouble, .

since some of the laws upon which we now I

heavily rely " my " easily prove 1

unreliable, 4 [

|

Popper 'strongly repudiates the veracity of any prOpOT
sition in which the pfemise'augports the conclusion withoFt
entailing it. A scientist Wi0 has established that whenj
1,000 randomly selected sampﬁés of sodium were placed in !f
a flame it turned yellow, has, in the view: of Popper, no f
Justification to assert that the hypothesis that sodium |

-

turns a flame yellow is protably true.5 J_‘“{v

If it happens that one piece of sodium were unable to turn

a flame yellow we are right to reject the hypothesis. Thlis

is- because the premise, 'khis piece of sodium is unable do
’ l

turn the flame yellow' leads us to the conclusion that 'it
is not every piece of sodium that turns yellow when plac%d
infflame. On . the basis of this, Popper poéits that the |
method of science does not entail evidence gathering butj

|

Popper remarks that his approach to the principle of

rather 'gonjecture and refutation.!

induction is through Hume. He agrees with Hume that thei;

principle of induction cannot be logically justified; as]j
it is difficult to establish the validity of the argumenys
!

4, . . _POPPE?; Conjectures and Refutations, The Growth
of Scientific Knowledge, (London, Routledge and Kegan,
. Paul), 1963, p. 56. j
5. W. H. Newton-=Smith, The Rationality of Science, (London,
Routledge and Kegan Paul, 1981) p. 44. !
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that those instances, of which we have had
. no experience, resemble those of which we

have had experience, ' Consequently, 'even
after the observation of the frequent or

constant conjunction of objects, we have no
reason to draw any inference concerning any

Object beyond those of which we have had
experience, 6

Popper agrees éntirely with Hume's refutation of inductiv

inference but he

0

- a am -

"felt completely dissatisfied with his

or
I
What the explanation tries to g}ye-usris' a causal explanal
tion of = psychological fact, "the fact that we believe ip:

laws, in statements asserting regularities or constantly

!
conjoined kinds of events _ by asserting that this fact is

. L ; : 8
g I
due to (i.e, constantly conjoined with) SSEQQESEFG%%P%taS

Popper views this reformul-tion of Humes theory.asfthéwpsycho_

logiecal theory was mistaken and is refutable on purély logi

grounds, Hﬁmeﬂsg

éal

central thesis,says Popper, is that of

and the idea is used
in a very wuncritieal way: l

repetition, which is tased Oon similarity,

We are led ... to think of Sequences of
unquestiomble like events slowly forcing
themselves upon us as does the tick of the
clock. But we ought to realise that in a o
psychologieal-theory such as Hume's, only :
repetition-for-us, based upon similarityc
for-us,,can be allowed to have any effect
upon us. We must respond to situations as ]
if they were equivalent; take them as S$imilar, :
interpret them as repetitions, 9 i

—_——

-
i

6. _ _f;-Poppe:, Conjectures and Refutations, * T o_h i
g Cnt oyt T e p. 42, ‘
7. Ibid, p. 42
8, 1bid, p. 42

: L
9. 1Ibid, p. 44 . : . :

He sees his explanation A8 psychologically incliﬁeda‘




LB

Popper »rgues that the kind of repetition that Hume

envisages can hardly be perfect. What he believes we can

get are cases of similarity, not that of ﬁerfect sameness,
Besides, repetition may not have the same effect on all
creatures. And for logical réasons,

there must always be a point of view - such
as a system of expectation, anticipations,
assumptions, or interests - before there cani
be any repetition; which point of view, e¢onse-
quently, cannot be merely the result of '
repetition.10

There is thus the need for us to replace for the purposes
of a psychological theory of the origin of owr beliefs,

4

the naive ideas of events that are similar by the idea of
11

events to which we react by interpreting them as simila?.
And since the sitwmtion is this way, Popper asserts that;
Hume 's psychological theory of induction leads to infinite
regress that is similar to the one he (Hume) discovered énd
employedfiock the foundation of the logicql theory of inéuc-
tion. wé achieve similarity bj a response which involves
interpretations (though e . inadeguate) and anticipa?ions
or expectations (that M|y pot be fulfilléd). Thus, we éan='
never explain anticipations, or expectations as outcome of
rBny repetitions as Hume wants us to believe. This is
because even the first 'repetition-for-ﬁs' has to be baséd
upon:'similarity-for-us' and consequently upon expectati&ns -
clearly the kind of thing we wishes to explain, What we see

from this is the involvement of infinite regress in Hume's
]

psychological theory. ]

10, 1Ibid, pp. 44 - 45
1. Ibid, p. 45. o : | o
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the decision %o accept a ovasic statement is causally linkedjwith

our experiences, especiglly our perceptual\éxperiences. It;is
inconceivable/howeverito attempt to Jjustify basic statement% oy
these experiences. 1t is guite in 6rder to believe that exéeriences
Can motivate a decision and invariably an acceptance or a r%jection

of a statement, but there 1s no way a basic statement can find Just-
]

fication in them. !
Similarly, empirically definable concepts were also degied by
Yavper., It is thus non-practicable to posit an assertion tﬁat will
actually express:definite datum of experience as unigue and:particular.
It is essential;for this reason that perceptual judgements Fannot claim

any Privilege’position. No matter in what form an asgertion ig,it

. |
is a hypothesgs. VictorKraft stressed this view of Popper when he

quoted him thus, ‘ a

any attempt such as Schlick's to Tfound science up'on
assertions carryines thre nuality of absolute conviction
appears to him therefore =g psychologism and thus as
doomed to futility tros the start. Feelings of gbsolute
conviction like the feeling of self-~evidence are purely
psychological matters ... 16 ,

Popper's position on hypothesis agrees Qith his view ﬂhat induc-
tive test is not Possible in science. What he believes in:iswgedu—
tive test as far as scientific hypothes@s are concerned. This test
does mot lead u$ to infinite regress. The detail is givenjbelow

DEDUCTIVE TESTS i

There are different ways through which theories could;bé Critica-
1ly tested. First of all there has to be & new idea which|is yet to
be corroborated. Secondly, there has to be an anticipatioﬁ, a
hypothesis and a theoretical system. Then the resezrcher §hou1d

embark on his test bearing the abovet |
I

16. Victor Kraft, The Vienns Circle, The Crigin of Neo-Pésitivism,
@@ Ehapter in the History‘of_fpcent Philosophy, (New York,
Greenwood Press Publisherg, 1909, ) p. 124, ;

|
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]
j
l
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facts in mind. -His conclu31ons are expected to emerge

:;;‘ loglcally on the ba81s of the tests he hag carried out The

next stage is a comparison which he has to do between the

various conclusions that he has drawn. This kind of compa-.

. rison is also to be done with other relevant statements. *Ey

- _ carrylng —out _this.assignment- thenioelcalrrelatlons (such as

equiva lence, der1Vab111ty COmpatlblllty or 1ncompat1b111ty)

T that exist between.thenﬂhavzto be hoted o ;

The testlng of a theory could undergo four dlfferent

. v

X pos51b1e lines, - Foremost, we have a loglcal,comparlson of
K , ]

. g.a.
HETRY = wld

- _ the conclusions-we have reached.‘;If thls 13

Ca . e 4“;;,- ' ) . X

done we w1ll be 1n

l

g

e
-

,successfully

o : _« ;" =
ood pOSlt10n4t0 test the 1nterna1 con-

e - . LT - M 4—‘ n““f,

‘ﬂ- e & o) "“' iy fia‘?-ri H;& e -
81ste£py of the. systemt' And con51stency (intermal) of a
;'i“”u‘ 2y . " ﬂ ; > L ig ;%

A 5 x“,“".* T

Phawe any‘informa-

NS wivt .

L “‘rzm r. *1 ¢ -
e’ q§3act10n is the investlgatlon i

‘ Tty g L

e A R

“":theory we have to do thls basi- S

Sk ? : A Yl . * a
hnpally;so as to fﬁrascertaln‘if the theory 1n questlon posse-
“\’:: ";,_ ‘?"; f;;: A .-E’ 'H, y'-— - g e\&_),; + ": . J-Jg “{i

jﬁs&s*emplrlcal or}301ent1flc haracter or
T ka

-\vv...

*if it 1s for 1nstance
_’n " -"-,&, - ¥

'} -
- ,.}_‘ T e i -~ .
e Yo

a*a merevtautology

f—é‘-\i”“ﬂ“,' —- -y

or metaphy51ca1 theory. :The third stage
\,*, u‘,.,.(a,,,: ,_,L . i ,._.k,s- ',- - th s vuv VR
1%nvolves other ‘competlng theorles. And 1t 1s a comparlson
w_qu __j‘ "-'.‘r:‘-- w‘_“(... “;.""“‘1 .:.’; - w*- "-- -, Pt '—':‘"i
R ;of our theory 1n1questlon w1th others. The essenee .of this
AL AR v i T
LT e thlrd stage is to‘establlshmaf thls theoryrls a*bold step in T
- A di"" i - ‘E‘S;‘H‘.' [y
AU fSClentlflc advancement7rthatils,n1f*%£ could soale through l
A % .:‘.‘, Ca A v,\.‘f“; AN Rewky v e -
Tt Agome cguc1al tests. The fourth and the flnal stage oonstltute
P f* A ‘ '

-the theory by way of emplrlcal appllcatlon of the -
e : :

. - ,eg',“ ,,;
éﬁ S conclu31ons that could be derlved from it The utlllty of the
LA
) i vflnal test 1s to-corroborate to what extent the noveﬂ conse—-
quences of the theory, (whatever may be new in what 1% says)
’ + i ) T ’ . " ;
Y s . | e TN R BTt |
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:;af - . stand' ‘up to the demands of -practice, whether raised by purely
= &
o scientific experiments or by practlcal technologlcal appli-

“cation. What we have stated so far are procedures éf testing

theories deductlvely,“"w1th the help of other statements

-preV1ously accepted!certain singular statements - which we

-predlctlons that are eas11y testable or apphcable.".7

Qhe next step we are’ to,take 1s to seek a decis10n as regards
. *’ﬁ‘- J_-* w‘i" - . ‘;

taken to=maveypasse *nur

..&-c.

T VS VRO R YT
-‘clrcumstance weucannot butoacmord.lt a: tentatrye accentance.

* ]
e o 4
3 ‘i” ’ﬁ“ L% N . i ...i.r e Epr " “ o ;"
- . ) .

¥ ’-.g .',-.. © A ."..,?' '. .
oﬁtrast; A : egatlve or false dezlvlon falslfles

:: l&* =y -?Tﬂ‘ym ‘. | Fries ’!E‘fr ,ﬁ" : N i
theoryafrom whlchﬂthey Were logically deduced*w

Eny, TR e

é.« ""or'

JWe have

~P*!‘, *%inﬁ*.»'uﬁ
fis very temporary asy

gd- ‘13 5& .

Z e,
p031t1ve rat;ngfnu l;

ﬂﬁailed _ndﬁsevege‘tests and_ls not superseded
T

ther theory in«the cburse oinscientlfic progress, we

.
] '*.4:’»-“*."~

';a}l"-fuay‘say that it has 'proved igsiﬁettle' or fﬂgfhit is corro~ :
) \-V'a‘;'-'; } " !" £37 ?" axd s ;-.\’: :'V : T H e -
B , ;borated by passfexpgglenceg1. b e e,
s } ol f A_.,-u. ...-n

'rred out ortto be o
0 traces of 1ndueﬁ on.* fhereiﬂgr no—
FL AR . -t'“ E“j,,.;_;_..:f. T is#". ‘
- ,{Y.rziif“'POPper, The Loglc of Sclentlflc Dlscefe£§r‘p.'33.
N - 1 . L4
- RPU SR 1
e : ;18 Ibld o 33 Ce T e - TLs
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Ty callr‘predictiOns' é are deduced from the theorﬁAeSpeciali§:
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where an argument from the truth of singular statements toEthe

- i
- truth of theories is mede. The situation is tis way, for in the

e view of Popper, as expressed by Funz:

there 1is neitrer 5 logical nor psychological inductgon...
the falsity of =2 proposition can be inferred from empiri-

cal evidence and this inference is a purely deductive one, 20
i

]
There is no rule for the application of inductive logic which he
;

says 1s riddled with self-contradiction such thet it is incapablé

cmmean ——— A - _—— -— L} —— e e

of fitting into the mold which deduction cdoes. Deduction, on the

other hand, possesses known rules and.procedure that éan be;followeq
with lots oi-ease. There 1s much certainty in its passage,fit is
not beset with probabilities, andit obeys especially the ruies of

logic. As pointed-.out by Agassi, i

- ' - e e T .
oL $he problem of induction is .an expression of the wish S
' vr to, be_assured notby a:Condéscending parent or priest,
- not byidblind:faith} butfby. rational means. Can we justly
T# 7 .predict ‘andfexplain‘the¥success of science? This is the :
% problem of “induction.. #Pépper says it ‘is insoluble in a
A - positive manner."%For.this'Feason he rejects induction in
x. preferénce tdidedlictiontE21.x : |
o by “‘{m‘ .i,ff ' a,'? * ’":‘i_' & o :"’;ﬂ‘ ) ,1“;* e ‘7_,7-;'-‘ ) b
k t;f,-Poppgr wig;anxgbus tgfcéﬁ?é:éﬁ@ an enduring and authentic
ol e gt R AT TSI T : -
"4 “method for emﬁifiCalfsciehcé.;@It_wanor this reason that he rejected
bﬁ,x;i'; «’ o ; " - te - S YO - |

EAE SV . . + o E T P . I
e ¢ Induction. He was-:also anxious,to demarcate science and its method
s -~ P 2 ! ior =L < g . . !"

-

N 5 T e AT i ) .
7 from all other, disciplines especially metaphysics, having however
AETRE At L e s T R f;ﬁ, S *

-

rejected "the position of_phelggsitivists on -thestatus of.met@phy51cs.

'3, ;DEMARCATION .. %

. . e
D - . . -

_  Popﬁer éives immense attention to the issue of demarcation,

e o e e e o e e O . —— e e B

His interest on this matter cenﬁfed;on his desire to. -

.7 20, Peter Munz “"Popper and Wittgenstein" in the Critical Approach
" " o _Science and hilosophy;in’ﬁonour of Karl W, Fopper, !
~ {London, The free Press of :Glencoe, 1964) p. 89. |
21. Joseph Agassi "Positive Eviderice in Science and fechnology®

- . in Philosophy of 3cience,¥®fficial Journal of .the Philosophy of
%E} . Science Association, vol. 37/, No. 1, March 1970, pP. 200,

;
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50
ensure that there is a prOper appreciation between science
and non-sc1ence He was dissatigfied with the efforts of
the positivists especially Rudolf Carnap to °hoJ that the
demarcatlon between siclence and metaphysics fits into that
between sense and nonsenge As remarked by Agas 39
| the reason is that the positlvistlc

concept of 'meaning* or 'sense! (or

of verlfiablllty, or of inductive conflrma-

bility) is imappropriate for achlev1ng this

demarcation - Simply because metaphysics

need not be mezningless even though it is

not science, 27
He did not see metaphysics as a term of 'intellectual abuse!
for theorizing that er.n neither be clagsified asg belonglng
to ioglc nor empirical  science as the posit1v1st§ tend to
believe., If the Positivists’ stand is taken seriously, it
will be discovered thzt their efforts to destroy metaphysics
will equally have adverse effect on science as most scien-
tific theorles which have the features of metaphysics will
be destroyeqd alongside, ,

|

The use of inductive losric or verlficationlsm by the

Positivists to demarcate science and metaphysics (yhich

'they sée as meaningless) is a complete failure, acéording to

:Popper. It is wroné too, he argues;for the Positiéists to

believe that in the absence of inductive logic ° " the

‘barrief between scienc: and netaphysical speculations is
broken. ' Inductive logic is not cqpable of differentiating

- between science -and me- :aphysics Popper oees . the issue

of dewa“catlon as that which ig rooted on the need éo establisn

the basis of distinguishing between the empirical scienceq
‘ , |

22, ""Popper Congecturea and Refutatlons,- |
pap _ TS p. 253. f
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on'the one hand,; mathemifics and logic, as well as é

S
i F

v metaphysical system on the other. The inclinations of the
. Emplrlclsts and_ Eplstemologists to induction, Popper reasons,
is because of their convictiom that it is only'through its

methodology‘that a suff1c1ent ground of demarcat10n1between

301ence and metaphy51cs couldmbe—found : e
l
The FOSlthlStS of the . old order for instance afe

Y ‘
prepared to accept as sc1ent1flc or meanimgful those|concepts

which they are conv1nced are derlved from experlence - those

. ol concepts or 1deas that are loglcally reducible to elements

-
-

- ;}H.ofésense experlence such as sensation (sense data), 1mpr9531ony
v ¥ t

\

perceptlon, v1sual or audltory memcrles, among others. To

R malbys m&r* e £
.*.-'1 i = ‘.us. . 3 ey e [}
oty

this claes of the 9051tiv1sts, the above,-

L h s -
. IR = .
5 _>:> m_m_a ) ﬁ.! (. "

e i ,e:
'!‘,-:_m.‘f e 7 .

aat’ *to scieﬁce and what 1s 301ent1fic 15 not Just in
- - r*
o ‘ }4_;,‘ ﬂ;"::rf:“ :: ' 3 ‘_,.-- —,I [ "" .
'_% 1terms of}a S stem of conce ts but rather a 83 stem of state-
. a 8y ' °P
: o U S A R S
- . - ) - i . 1‘1 . ‘.'_' N
: ,nap, forﬁinstance, belleves that the develoP-
g B - T - . T-. o 2 F .m‘r
4 n ﬁef dern,loglc-has glven more 1n31ght to the 1ssue of
. st -,.i_f] k3 S 4.(.-,.'* s .
o Valldlty and'vgustlflcatlon of - metaphy3103“— o M
G . . . L TR P *
o ”TFTJJ rfﬁﬁﬁﬁﬂﬁgiﬁiﬁﬁiitﬁiﬁﬂ”‘“ SRR S S R searches ot
».-?;gg,ﬁgff*Theée“have heen:: R051t1ve as;well as:negatt:e results‘frem the reeﬂaagﬁzzj L
;.:_:. 2 - Wmm’&*& S,m-.wpuu.m..w e e A wh]_ch fO us 10 % \,‘
\ iﬁfﬁf%#%égi t.carried out in applied 1eglc or the‘Fheory ef knewleﬁge 4»«%? wdB ,g}ﬁ

: the_clarlflcatlenfo- the cognltlve content of sc;egtlflc-eﬁefe%gn ‘?ﬁif
\iéliﬁ"ﬁl;%él}:’tﬁe' ﬁ:%f.&;ng's 6‘f -’%h - Sin ¥he statementb-;hy %

.;3 smeana“of logical analy51s.
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Cernap ssys that,

ihe positive résult is worke
empirical science; the vario
branches of science are clar
logical and epistemological

In the domain of metaphysics
of value and normative theor
the negative result that the
domain are entirely meaningl

He believes that the development of

metaphysics is possitle since metaph
divided into fruitful or sterile, tr
words: .

In the strict sense ... a se
1s meaningless, if it does n
specified language, constituy
that such a sequence of word
first glance; -in that case,
Our“thesis now is that logic
s M w -
-+ statements of metaphysics té
T T . oo
It i§:the:§bove£briterion of seeing
;;ﬁ-« _&?\.‘ s LI A e
@ragﬁiwitﬁ"meénfngfgl' scient

“ . ‘l.',‘-"’-.‘.‘ b

logical positivists applied for the

’ 1w

d out in the domain of !
us concepts.,of the various:
ified; their formal -~ :
connections aré.made explicit.
» including all philosophy -
¥y logical analysis yields
alleged statements in this
ess., 23 f
i
logic in the recent decades,

i T T R

provides sufficient 6018 With which a complete elimination of .

4

ysical statements canhot be .

ue or false. In his own |

guence of words
ot within a

te a statement. It may happen

s looks likeza- statement &t )

we call it a pseudo statement,

al analysis revezls the alleged
=be-pseudqjstatements. 2l ‘

metaphysics astmeaningless |

ific étatementéithat the
- T, i, . . L

demércatipn of science and !

metaphysics., Aqﬁltbig‘demarcation methodology favours inductive

e
“

4. .
P
logiCey.

'y
] r -

A "

»

., -?i . -:..i' »
23. ?hddoif;Carnap,hTheVElipination
-7 “logical fnalysis of {anguage"

24, 1Ibid, p. 61._ -

*

-

of‘bktaphys;cs through
Logical Positivism, p- 61,
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rer ;alled to see the vcllolty of the propocltlon

Pop
o

of the p051t1v1sts as fer as metepuyclcs is concerned. He
- Yoo
t if the terms meanlnalese or non-sensical are uséd
‘.‘\' ' 1 N ¥ r .
to describe those things thct are outside the

H

reasons the

[ [ i !

then it is p01ntless to see metaphy51cs assuch since it has
R | T - - .
alwzys been seen as non—ompirical Powever it is i

~ - g s

empirical sc1ence,

obv1ous that

i like meanlngful sentences, they are mere pseudo-
3} statements. 281 e

A L As must have becomeiclear when the p051t1v1sts ‘use, such

LN : . Wt

the more abe

po<1t1v1cts mez nt to £2Y more ﬁbout metaohy51cs than thaﬂ

i om ) i
its stetements are non- enplrlcdl Kreft says:
i H . K.t -3 D SR = .
metaphysics means a clzim to knowledoe f
such astis inaccessible to- empirical science,
knowledge which transcends the latter:for metaphy-
sical sentences it is altogether impossible to
"specify ‘a method of verification, they aré not
- Treducible. :tojwhat may be-empirically Eiven,.and
therefore they are without specifiable meaning,

- They:are merely. combinations+of words which lodk

L4

. n, an Frty

-

d H 2 ’ . B + 4
-, N

deroga

.- v - ,.:w

oK ’“f l
xn-‘t:or'y words as ‘mean;ngless'?or‘ﬁnonsen51cal' to: descrlbe meta-j

. '5. ‘ !‘;,'_s‘

ca

Sty Udem
phy31cs, lt‘ls doubtful if- thelrv« S--was reallytto demarcete

I ’l}

;501ence and metaphy51cs. It 1s~more plau51ble o believe that '

p"‘J".

thelr actual 1ntent10n, far from a demarcatlon between science

and
-.!L '-' *

metaphyslcs, 150 destroy metaphy81cs as a branch of knowledge

i fw_ . - m' -
F .

It is remarkable, however, to note that at each p01nt they (the

- R — q-.
. - -

p051t1vists) atte?pt to explaln wbat "meanlngful" meant such

&

1
attempts led_Iomiheﬂsame_result_— a— deflnltlon of -a-meaningful -

_sentence (1n contrast to 3 meenlngless or psuedo .sentence) whlch
e \

does _nothing but - relteratejthe EFiterion, of- demarcatlon which is

[ I T Y
L v . W

28, Kraft, The Vienna Circle, p. 33.. |
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Hume that there is no such logical justi-
fication: there can be none, simply because:

|
1
i
i

4ﬁ§ they are not genuine statements. 30 :
iﬁ? B The only impression one ean deduce from the above i
o F\ p031t10n is simply the 4b/¥am%y ‘of the inductivists® crite-
rion to provide for a sultable demarcation between 501ent1flc-
and metaphysical systems. By this position, it has no Petter
o option than to glve equal status to the twe, as the conclu-
sion we%caQQgeduee from their thesis is that the two systems
are those of meaningless pseudaustatements. Thus, in their
.; - L attempts to wrpe out metaphy31cs, the P051t1v1sts falled

e

woefully.l They rather permltted the erosion of science by

o

metaphy31ca1.prlnCLPles.'ﬁf . . - -
iy ,"-_ _ o= "-Ev? ‘_‘* ‘;-‘;,- J_,.hv - !"r."é' -y ! P
'”u:-'gtTPepper demonstrated %rlet of cautlon as far as the{
B hl - (, t-"'- - - _*M'r_tgt \-—w‘:‘;i,l' .
R ra, s - gt ek
“ issue. efwmetaphysics4ls concerned He was not involved'.
-r.‘,_F‘ L "131.! !\-;«,4 - 7-" By n }‘ , i . .
1n.the frultless effert“to destroy 1t as ‘a source of knowledge.
ﬂv . Fopy geSST T SO 2
_‘ rt“d . _Q “f-' g\ﬂ‘ E ¥ \E‘(- " "’.-1
Hls interest Wa. 8 therrln the search for a very sultable
'v -s.a"”?-"':‘ "'5*‘ - J“"“’ i) ““"“%v ”‘; R '. >
method of denarcatlng metaphysics from s01ence, to state in
;."!.P“- *_" 'v.: B o 2 ® :
';language the features and characterlstics of each
3 -::"1."’

f%fﬁakewfor easy 1dent1f1matlom of eltheri

-

emplrlcalior;met The Vlenma Circle
R . L f@llows \" : . Co i —— ' ‘
) ‘:. ,i-;? ‘ ::“ r An /-)‘ : . ’ k “‘“ ’
. L ] : (JWLttgenstelm's Tractatus. Logica-Philosonhlcqe.. -
T el A0 _thel distinctichZbetween:meaningful-and™ | .
ST .. 'meaninglésgssentences and’ this distinction was
: “-" & - ., - determined- by;verlflabllity. a stakement is'
e ey meamlngfulglf it camn’be verified; statements
I E A S ntl'-ofvwhich non verification is possible are. -g .
S meanlnglessleseude-prop031tlons. 31 NS Al
* !\.';' .r.‘ -;. ) o R - KR . A,-“‘.ﬁﬁ_%.f .- C ’.',\,-'p LN . ;.-F"'- .
oo 304 Ibld p 37*' e T SR % 1

317 Vlctor Kraft 'T0pper and the Vieana Circle"-in the
- PhiIOSOphy of Karl.Popper, Baok’ I, P. 139. - .
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Thisg 5Verifiabilit$_'1si_ their criterion of demarca- -

-

" tion. ’ _ ‘ _ |

[

, Popper rejects thig crlterlon of demarc"catlon. Thls'
meanlng-crlterion of Verlflablllty excluded not only meta- f

1

physieal sentences but alse natural laws. In his words, !

|
this criterion is too narrew {and too wide):_

———— —It-excludes from science practlcally every- ,

: thing that is, s fact characteristic of it... |

No scientific theory can ever be deduced from i

observation statements, or be .described as a ;

truth—functlon of observatlon statements. 32

L

Popper percelves the problem of meanlng as a pseudo-problem.

. =

] -
‘ Demare” ‘CathHAls what constltutes[real problem to hlm. ; {
L 1 . ) . . - i

"intended to tackle the 1ssuet0f meanlngfulness. The 1ssue

s"—i- :4.

}' 1 \ . iz J
vﬁ;demarmat&ombwhloh is E;the Toot of successful 301ent1f10
x Par ol _. Ao R w.'
. g Q’ Lars &‘i N Hé?». AT ,% Bt :r-u.-‘, R i g-..ﬂ . w

In’essence, hls crlterlon of denarcation is to be
} d w \-

- - S N .41._ ) HETe P T 7~ '. ., Lo e
‘-'}%umderstood as’aﬂproposal"’fo ¥a greement ar conventlon'
RS i : ; s ‘ ! x T

’;tfﬁg:‘:“,: ;' .3’ a,.";_” SRR o ; L i_WGUld-.:’
fgé 37g§ g ot 1n.doubt‘that hls posalqﬁ‘ generate controversy
TN L E - p I -
Al CoeSy wn‘*- :
“¥hel bel 1ev‘M)strongly however that dlseu331on can resolve
o e |: ‘ ‘g»g%’ .3". 4..‘. - . 5 _. . o .

‘_A,.-:-'; - il:f.;-;;—;s_,m;q i A'“'T*" B o St S bk T A t
. : fonetheless whoever sees sc1ence mn the sense of absolute truth
e A MR S TRy RS
- ju»e——or the~p0331b111ty of complete verlficatlon of ﬁact‘w1l% defl-
r 'N 0y ’ v V . ~" 1? 'h ‘7‘“ : ."'!
LN P, . e f i L
: 7.ni ter dlsagreexw1thL20pper s“th631s or demarcatlon, as he did
wt T - ; aswTucker points. soutiy L. ,
= lnot . for-lnstance‘*belleve bgt’.ﬂb;we can concluslvely verlfy
M 'i?.'- : r:w,_:‘ t.g i“’,. - - .ot
‘..‘.;”r“ ‘ %3“ . 33 ‘ '-.‘_.‘A ks e .&(‘{{; ",L ;*._—‘ ‘ L ;:‘ j . . -:
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Popper's approach to science is dynzmic as opposed
to the doématic posture of the positivists., He sees it
crucial task to always analyse the logical consequences

-

as &
of any problem he is faced with so as to pinpoint its fer-

tility - its ability to clarify theproblems of the"théoryy-_
of knowledge. This methodology elicits favourable responses

only to those who are favourably disposed to critical thought

and logical rigour, those

who seek practical applicability ...
attracted by the adventure of science,
and by discoveries which again and again
confront us with new and unexpected questions
y out new and hitherto undreamt

challenging us to +r
‘ ‘of answers.- 3l :
:ig'Thigﬂinfg;med his position on the issue of?ﬁetaphysics:
'siiwhf%%é did“pot}qll into %he trap of tée.positivists to
'chéii?it nénsenéical ;r.meaningless. (He equally refutes
. ﬁ;fsiég‘seffés.np purpose to the empirica

L . S ¥
:?_theiylew;that meta
: .-'i;"(f 'A"'-.-". R o o .
.. sclences, as there are eviderices that along with metaphy-
I O R
S 2T idend whithh W g e .
51calildeas which have impeded the advancement of science,
. * " . . .

B B by e
- S

»

5
s . Lo ‘ _ .
there have been others - such as speculative atomism - tha

hy
-’
N

.have aided it. )
j“one%pén,adduce_thatAscientific discovery cannot thrive in
T e _ .

ﬁ-thélabsencé of faith in ideas that are most often specula

If viewedrfrbmlfhe psychologicél standg

e

|
i
!
!
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i
!
I
!
!

|

I
r

|
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|

|
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oint,
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- in nature and
. have‘no direct relationship with science and it can be s

as nothing but metaphysics.

.

sométzﬁgg'quitevgézﬁj%wTﬁig'Klﬁd'Ef'féitﬁ"@gi"
i I

!

“3l.. Popper, The Logic of Scientific Discovery, p. 38,

4 35. -Ibid, p. 38,
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Despite Fopper's obvious sympathy with metaphysics, he

y was still c¢onvinced that it is simply imperative to develop:
oy appropriate languasge for empiriczl science so zs to demarcape

- it from metephysicel ideas - even thcugh that metaphysics hes |

contributed to the development of science. i o

] :

However, the positivists concept of 'meaning' or 'sense' ;

- —— ——or-ofverifiability orof—inductive-confirmability -cannot - —-— ——-
achieve a basis for demercation. Metaphysics, though not a
science, cannot be seen to be meaningless. Popper equally S

refuses to accept the widely held view that science is charac- -/

terised by its observational basis, or by its inductive method,

5+« ,Whereas pseudo-scieénces and metaphysics were characterized |, !

& ‘ » i
L E' .

‘by thelr speoulatlve method or, as Bacon said, by the fact that

a‘/ ) "! -\ -;;._.i- f«‘b, .
V;‘;** «they operated with 'mental ant1c1patlon' - something very close

e Y
&,

e AT T
. 4

» R ”to‘hypothe51s. Popper refutes this thesis based on his convic- -

!

:y‘\‘ ‘ . %

~ ‘ﬁ -flon that modern tbeorles of physics, such as Einstein's theory .
R T A a

oy ;r(w1dely*dlscussed in the year 1919) were fundamentally specula- P
. oy r ' ¥ ;
o tlve and abstraot, and very far . uWay from what fit into the o

- “'..:- '-(’ .

so—called 'pbservatlonal ba81s. There is no convincing evidence .-
‘that thls has 'observatlonal baSls.f'The same' things epplieS'to B

l
.. ; _ [
L Newton theory. _ o o : -
N Surprisingly, however, manf superstitious beliefsrand rule
' 1

“of “thumb prEéaafég"fHE%“Esarafsa‘éaan‘id'poﬁﬁiéf”éiﬁéaaéé’f:f'“"‘”!
' and dream books have a lot to do with observations and have :
‘. often been based on something like induction,

istrologers, for instance, have often mede a bold claim that

their 'science' has its foundation on inductive materizl,

Popper believes, however, that such claim lacks basis but

LY

e T R IR
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.‘Wlth the accepted ‘theories and methods.

) : '
y &0 - o ' 1
that there has not been any serious effort to debumk the

QStrologer 's alleged inductive materials. It is worthy

of note, however thsi:astrology did not enjoy the accep-

tance of modern science. Its features are not in agreement

POpper's criterion
4

",emplrlcal 501ence.

e
S -'.4" 'Yet

. :':-.-‘»e.,:._*;_.-ﬁi-."*_‘-ij, e Y 36

—_— —— - ——— a— -

of’ demarcation agrees with his general attltude to the

methodology of science and status of hypotheses. A hypothe81s,

b

"in his view, has to be fa131f1able if it must pass as an

Thus fa131ficat10n becomes his criterion

LR »

for denarcation.i, : R ' ot ’-';; . f
* —:‘ “ ’ . o - - " - ™ - :
' J.i “-{f : K ' ' ’ - \ “‘; . . »
'FAISIFICATION AS A CRITERION OF DEM\RCATION ' B . ¥
_ _s,f‘:g“éeéar‘%ié} as to what a -
S e p -

.-ﬁ. Bl
T el 1r1ca1 SCience*“ r,,ls necessar
iy 4-"

iﬁ;vieﬁtsr:théjféégﬂﬁﬁétﬁthéfs”ere“fhédfééieal“siétéms‘that
t’J@' ¥ f_, 4 - 2 T
hat%?almost the same 1og

¢
£ 7 T -
‘\

o 1ca1 structure as those acceptable
-n.q«--,.. "?‘A‘J ..““ . E . Q‘l

¥

w1thin the horizon of‘emplrical sclence."The issue could b=

SN

J R
: .,;".1':'..‘, ..§,4 »’n é » ‘.

Ty
#7100 ked at*b

y acceptlng the fact that there is a great number

.‘1,--”1 ‘l" ;f - I B
"presumably an 1nf1n1te number-— of 'loglcalypossible worlds.
b ""' ’J.‘ . Ta - s e
(L8 ' “' * Ep 1 e e

& ,éthe system called 'emplrlcal 801ence'413 intended to!
" A

3

eprgsent only one world- the 'real worldf or‘the‘sorld!

f’experlence

ensgre its representation of a non—c
“’o 36.-_}'_

. .,..a

B kworld . :
satisfy the criterion of;

1t must not ‘be’ metaphy51cal, by which we
36 Ibid p. 38

aR ’."

‘For a. betterr_understanding,athere aree—ﬁ—~

» . .
v

_hree;tasic requirements that our empirlcal system ought |

'.u ”‘f:.'

to-satlsfy. tForemost 51t’must be synthetic. This 1s to

bt

-

s . . - ....f: ¥
hadl
4 wem ﬁm

q}.,:,_' . * P

ontradictory poss1ble i

'5_ P2 __. 'f:‘ A,k
B T T U SN

The second requirement is on the need- forflt to S

s@ércation. Thls is to say'that

-mean that 1t has
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1

Lo represent a world of possible experience. ‘+thirdly, :
P . . {
it must be a system that is distinguishabless some ways;

from other such systems as the one that renresents our |
I

world of experience. The only possible way %o distinguish
!

|

?
i
has survived the tests. And this means that;the
!
;
v
!

the system that represents our world of experience is

simply by the fact that it has been submitted to tests

and -
deductive method has been applied. Popper argues that

+ what we usually call ‘'scientific knowledgq'
is ... information regarding the various
competing hypotheses and the way in which'
they have stood up to various tests. 37 |

And the.Epistemology whose primary interest is the anélysis
of the method or procedure peculiar to empirical scieﬁce,

can rightly be classified as a theory of the empirical

1
I

method. "
Popper sees the criterion of demarcation deducible

£

from inductive logic (that is the positivists dogma of

meaning ) as corresponding to the requirement that alﬁ the
.statements of empirical science (all meaningful statement)

f
» be capable of being finally decided with respect to

“:
their truth and falsity - that is they must be con¢lu31ve1y
!

decidable, what this means is simply that their fo#m must
!
be such that to verify or falsify them must be logically

possible. 1In Schlick's own words, |
i

a genuinme statement must be capable of!

conclusive verification while Waismn says

'if there is no possible way to determlne

37. K. R. Popper, The Open Society &nd its Enemles, Vol. I,
(London, Routledge and Kegan Paul, T977), p. 29

1
r
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whether a statement is true then

that statement las no meaning whatsoever;
for the meaning of a statement is the i
method of its verification. 38, f

As earlier on stated, Popper was unimpressed by this [
" s
inductive argument, and the induction he meant is not :

mthematical induction. He believes that in the study éf
empirical sciences there is neither 'inductive procedurés !
nor 'induqtive iﬁferences'. It was on the basis of thig
position that he rejected inferences to theories from singu—

{
lar statements that are verifiable by experience. Such:is

definitely logically inadmissible, _ ;

To avoid the pitfall of the positivists, he believes

i

we need to mke use ochriterion that allows us to admit
to the circle of empirical science even statements thaﬂ
cannot be ve¥ified. However, only those systems that |
could be tested by experience can be accepted as scien#ific

or empirical. Thus falsifiability rather than verifiability
i
is to be taken as a criterion of demarcation. !
zAccording to this view ... a system is
to be considered as scientific only if it |
‘makes assertions wwhich my clash with {
. Observations; and a systewm is, in fact, ‘
, tested by attempts to produce such clashe§;
that is to say by attempts to refute it. "39

P

Testability is just the same as refutability (falsifiability),
[

gither can be used as a criterion of demarcation. It is his

]

' }
belief, as pointed out by Bottm, ",.. that no theory c?n ever

38. ©Popper, The Logic of Scientific Discovery, p. 40:

39. Popper, C(onjectures and Refutations, p. 256,

1 i
-
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be verified conclusively by any number of onservatlongg r

i
"

however large, and that the question of fa131f1ab111ty is

in mny ways more relevant than that of ver1f1ab111ty.4o

,
Popper 's requlrement of a scientific system - T is :

not for it to be 51ng1ed out, once and for all im a positivé

sense but that its logical form shall be such that it can

be singled out by means of empirical tests, This is becau%e
as pointed out by Bernays v ... @1ll the rationality contaiﬁed

in the development of science is to be found in testing and

4

cr1t1c1sm w4
This criterion of demarcation as enunciated by Popper
will no doubt generate a lot of reactions and Oppositions{
One of such likely reactions is the reasoning that the crite-
rion might turﬁ out to be a misplaced arrangement that. wiIl
make science that is meant to give us positive 1nformat10n
presented as satlsfylng negative requirement such as refu-
‘tability, ©This objection lacks foundation, because the %
range of positive 1nformat10n about the world that is conveyed
by a scientific statement is much, the more likely it is to
clash because of its logical Character with possible 31naular
statements, 42 The 'fews' of nature are called laws for obvious
reasons - the more they prohibit the more they say. It 1s
possible too that Popper's criticism of the inductivist cri-

i

terion could be turned against him; that is his objection
J

40. David Bottm "On the Problem of . Truth and Understandlng
in Science” in the Critical Approach to Science and
Philosophy, p. 213, .

41, Paul Berna&s MReflections on Karl Pooper's Epistemology !
— sy D.'40, ‘

|
42, Popper, The Iogic of Scientific Discovery, p. 41,
' i
T M i
]
- . ‘r
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egelnst verification ean be used 2gainst his falslflcatloq

1

\

Fopper is not bothered by this kind of objection for his |
proposal is founded on assymetry between verifiability and !

4
1
form of universal statements.

Talsifiability; an assymetry which results from the logicegl

|

i

i

They cannot be derived from

§;ggglgr statements, bhut they can be contredicted by sirgula
statements.

- —'H"“'

1
i
1

‘Consequently, it is possible by means of purely
Geductive inference {With the help of themodus
tollems of classical logic) to argue from the truth
of singular statements to the falsity of universal
statements. -3 '

‘This particular argument from singular to the falsity

|
1
»\«0of universal statements is the only kind of deductive infe- ‘
0 T S e
Mﬂﬁiffi re%@;ithat proceeds in the 'inductive direction' - from
O Sw . ;
e 2k =Y . - T
\singular.to universal statements.
. f-.zu%‘ ". s - . b

i
. v . . . S '
Popper 'believes his demarcation principlewwhich presents
E, . ox T e ’ n Lo e B - - ) . .
s ] ¥ - N
@mpirical sci
's?_;g?‘.“ i

ence as a system of propositions that could be
’ f

b
H
=
.
Yot
D
.
4.

|
o .
L d

\
had the great merit of.showing what is wrong
. with the work of pseudo-scientists who claim
to find empirical confirmation:of their theories
‘but refuse at the same time to indicate any conceivable
circumstances in wbichtthose theories would be refuted, Iy
.. ..l._prir

elieves t00 that this is Far better than the positivists',

"
ciple of verifisbility as_it did not make any_attempt_to

condemn non-scientific.theories as meaningless.

B

"-43. \Popper, The Logic of Scientific Discovery, p. Li.
7~\i.'hh"

|
¥illiam C., Kneale "The demarcatibn of Bcience" in the
hilosophy of Karl Popper, -Book I, p. 206,

f,:..
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rhis (seeing.non-scientific theories 28 meaningless) cannot

i
be,as theories of considerable merit such as the atomic !
. {

theory of matter, emanated from pre-scientific speculations.
!

The cardinal fact of empirical science, Popper arg#es,
{
is its readiness to be exposed to falsification in every
= {

way possible, The essence of this is to select the sys&em
) [
that is more fitted than the other; and to agquire as many
28 Feyiraoenu'pOLnteq out,” ;
new ideas as possible, dndA'mew ideas ... go . far beyond
' !
the available evidence and must go beyond it in order to be
i . i
of value, 45 r

¥

If it is =ccepted that falsifiability is our criterion

ements

of demarcation, it then will follow that singular stat

have to be available to serve as premises in falsifying

1

inferences. Wwe are by so doing moved by our criterioq to

a new problem. We are moved from the issue of the emﬁirical
_ i
nature of theories to the question of the empirical ?harac-
!
ter of singular statements. Inspite of this, however, we
. i
have gained something: f
1
Oor in the practice of scientific research,
demarcation is sometimes of immediate urgency
in connection with theoretical systems, whereas
in connmection with singular statements, doubt
as to their empirical character rarely arises.46

There could be errors of observation, and when this ﬁakes
!

‘place, it could give rise to false singular statemenfs, but

the scientist rarely has the chance to describe g- sihgular
f
|

45, Paul Fe&erabeﬁd, Against Method (London, The Tﬁetford
Press Ltd., 19847 ) p. 93. ’

46, Popper, The Logic of Scientific Discoverf, p. 43

|
]
!
I
‘
i
i

]
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statement as non-empirical or metaphysical.
On the ‘whole, it has to be noted that Popper's effort
at demarcation between science and metaphysics centres. on

the need to know empirical theories as distinct from meta- 5

physical ones, and that a theory is rational and acceptable.
He remarks that it can be thoroughly examined:

subject it to attempted refutations, !
including observational tests; and
the fact that in certain cases, a
theory may be able to withstand those
criticisms and those tests ~ among them :
tests under which its predecessors broke !
down, and sometimes even further and more

i severe tests. It is in the rational choice
of the new theory that rationality of
science lies, rather than in the deductive !
development of the theory. 47 '

And for the fact that a scientific statement speaks about

reality, Popper believes it must be falsifiable and, as Watkins

remarks, "...-in so far it is not falsifiable, it does not

speak about reality."48 And empirical learning, he believes,
H :

is not exhausted by léarning facts and techniques but
. X -l. -
includes a development of our methods of thinking and talking

concerning mnature, with the aim of a better appreciation of

the processes in nature, S
]

The issue of observation is another crucial atrea as
‘ .

far as the methodology of science is concerned. The topical

47. Popper, Conjectures and Refutations, p. 221

®

48. J. W. N. Watkins "Metaphysics and the advancement of science"
in the British Journal for the Phllosophy of Science,
Vol 28, 1977, p. 106 -
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idea. ©Popper answers this question in the proceeding sup-

matter here is whether science starts with ocbservation o

Section. . ! f

£0rE-R CN_SCIENCo' AhD OES.RVATICK |

A major function of a philosopher which could be se%n
as a spectacular achievement is to see g riddle, a probl%m
Or a paradox which hitherto has not been seen by anyone f
else. Such stands .js a greater achievement than the resé-

lution of the riddle. Any philosopher that discovers a I
among

new problem exciteSa lot of interest - his contemporarigs
and in fact, shakes them up from their intellectual 1azi?ess.
Sucﬂ a philosopher does to us what Hume did to Kant; we ére
shaken up to action, to thoughtful endeavour, I

1t 1is believed that Kant was actually the first phi?oso—

pher to appreciate the riddle of natural science, Whemerer

Kant talked about natural science what he had in mind was

Newton's celestial mechanics. Kant is seen as the greatest
' I

cosmologist of all time. He accepts the veracity of Newtonts

celestial mechanibs. As he puts it, |

Newton's theory not only accurately predicted
the orbits of all the planets, including thelir
derivations from Kepler's ellipses, but also
the orbits of all their satellites. Moreover,
its few simple principles supplied at the same

time a celestial mechanic and a terrestrial I
mechanics. 49 <
Here was = valid 'system of the world that'q€§cribed the{
‘ _ most I
laws of cosmic motion in the simplest and/direct way poséible
- : L il " — - o T } T .
49, Ropper, Gonjectyres and Refutations, 245+ 7 ox ¥ iic
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and with absolute accuracy. The principles were clear enough as as simpie
ngg?l and direct as geometry itself., 1In actual fact, Newton had a kind of cosqic
geometry that consists of euclid’s supplemgnted by a theory (represented
geometrically) of the motion of mass-points under the influence of forces.
It added, in addition to time, two essentially new concepts to euclidian;

geometry: the concept of mass or of a2 material mass-point, and the even more

important one of a directed force. ? |

We note here a science of the cosmos, of nature and, as claimed, a
science based upon experience. It was a deductive science just like geometry.
Newton still asserted that he had wrested its functional principles from

experience by induction. Thus, what Newton wants use to believe is thatlthe

veracity of his theory is logically derivable from the truth of certain

observation statements. :
3

There are prominent physicists that insist that Newton's laws can be

derived inductively from observation statements. Kant recognises the absurdity

in believing that Newton's theory could be derived from observations. :

Popper also rejects the view that Newton's theory was derived from observation.

“
-
i

Foremost, we need to appreciate how entirely a Newtonian theory differs
from any cobservation-statement. It should be noted that observations are
always inexact, whereas thé theory on its part makes absolutely exact statements.
It is unacceptable that more precise statements, especially absolutely pfecise

ones of the theory itself, could be ; s

r
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50. Ibid. p. 186, "

49 - 5

derived logically from less exéct or inexact ones. .

Bven if tﬁe issue of precision is set aside, it is
imperative for us to note that we can only carry out |
observation unaer special conditions. <vhe claim of t%e
theory is that it applies in all possible circumsténcés -
not only to the planets, mars or jupiter, or even to the
satellites in the solar system, but to all planetary

50 As a matter of fadt,

motion and to all solar systems.
its claims transcend all the&sé&. For instance, the theory
makes postulations about gravitational pressure inside
the stars, claims that are yet to be tested by observaF.
tion. Besides, it is a known fact that while theory i's
abstract observation is concrete. Wmat we observe, for
instance, is extended planets, not mass points., This might
not be importamt, but the crucial point’'is that we can|
never, under any circumstances, observe Newtonian forc%s.'

Force is defined such that we measure it by measuring
acceleration. We can, at times, toojmeasure force not by
measuring an acceleration but, for instance, with the h%lp
of a spring balance. In any of these measurements, thé
truth of Newtonian dynamics is always'pre-supposed. |

In the absence of a prior assumption of a dynamical
tneory):1€, is simply impracticable to measure forces.ik
As a mtter of fact, : ' - _ f

. <. . farces and changes of forces are

among the most important thi
which the theory tgeats. e

s
e e ot e g
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Thgs we Mmay assert that at least some of the {
objects of which the theory treats are abstract
and unobservable objects. For all these reasons, )
it is intgitiyely not credible that the theory J
should beilog;cally derivable from observations.5?
We can: only obserje things that are conc;ete. Thedries and}
in part;qular,‘Newfon's forces are abstract.
Iéj;lso historically false to assert that Copernicus%
idea of ﬁlacing-the sun rather than the earth in the centre
of the universe was an outcome of observation. It was,
argues Popper, = néw interpretation of ‘néw_facts which ceﬁtred
on semi-religious platomic and neo-platonic ideés.Copernipus,
it should be recalled, was tutored in Bologna under the P&a-
tonist Novara. The origin of this idea is linked to the s%xth
book of Plato's Republic where it is stated that the sun |
plays similar role in the realm of visible things as doesithe
ldea of the good in the realm of idess. And as it is knoyn
in the Platonic hierarchy of ideag the idea of the good ié

the highest. Thus ™he sun which endows visible things with

their visibility, vitality growth and progress, is the highest

in the hierarchy of the visible things in nature"j2 . if
Co i
it . .is to enjoy a pride of place, and retain divine status

Kant reasons that we confront nature with hypotheses
and demandk a reply to our question;,and that without suc%
hypothes€s, what we can only make are haphazard observations

that follpw no plan and which canmy-therefore, never lead us to
: ‘ ‘ -
natural law. On space and time, he maint~ins,as Broad remarks,

§1. Tbid. p. 186, '

t

52, 1Ibid. p. 187. 4
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that,

they are in some sense subjective, i.e.'
that spatial and temporal characteristics
are in some sense imposed by human perci-
pients on the objects which they perceive.

* That our cognition of space and time is
not merely conceptual or discursive, but
is intuitive ... 353

E

Kant debunked the Baconian myth that we must begin with

observation so as to derive our theories from the same. He

believes equally.that it is logically impossible to derive
f _

theories from observation. '
He avers that,

a science cannot be formed technlcally,

that is from observation of the similarity
existing between different objects, and the
purely contingent use we make of our knowledge
in concrete with reference to all kinds of
arbitrary external aims; its constitution must
be framed on architectirical principles, that
is, its part must be shown to possess an
essential affinity, and be capable of being
deduced from one supreme and internal aim or
end, which forms the condition of the p0551b111ty
of the scientific whole. 54

.
He believes that it is impossible for anyone to fasﬁion out
a sgieﬁce in the gbsenée of some ideas as his basis of operation.
Kant reasons too,that our intellect does not‘derive its
laws from nature, but it rather imposes same on nature, Popper
con51ders this view a bit extreme, and as such modlfles it.
His own bellef is that "our intellect does not draw its laws from

nature, but tries with varying degrees of success - to imposge

i 35

upon nature laws which it freely invents. The difference

53. C D. Broad Kant, -An Introduction, London, Cambrldge University

Press, 1978. p. 16
54. Kant, p. 472
55. Ibid. p. 191

i »
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Kant's line of reasoning is that our reasons

here is obvious,
attempt not only to impose laws upon nature, but that it

actually succeeds . in doing this; from this assumption, Kant
believes that Newton's laws were successfully imposed upon
that we wére bound to interpret nature by means

nature by us:
s that they must be true

of these laws. He concludes from thi
LThis is the way Kant sees the situation.

a priori.
Howevey since the fime of Einstein, it has been noted

that  very different theories and very different interpreta-
tions are possible which ey even be superior to Newton's.

Thus, reasons is capable of several intefpretations. Its

interpretation is incapable

and for all time. .
Reason works by trial and error. We invent
our myths and our theories and we try them out.

to see how far they take us. aAnd we

We try
improve our theories if we canm, The better
e that has the greater explana-

theory is the on
tory power: that explains more; that explains

with greater precisiom, and that allows us to
make bett?r predictions. 56

Popper does:-not believe that there is ultimacy in any theory.
He believes that écientific endeavours do not actually need

The only way we méke progress is by trial and errors, substi
ting one theory that .is weak with a stron
stand vigorous'tests.

that
ses and theories though not

verifiable by obse

of being imposed upon nature once

I
!
I

I

|
f
|

i
I
!
!
]
!
r

!
I

t'hat .

tu-
j
ger one that can with-

* . |
He too believes as Giedymin points out

i
I
f
{
i

.- scientific hypothe ,
rvation, can clash with realit’yj

56. 1Ibid. p. 192,
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3 are seen to be %~¢

ﬂ-{n‘all these procedures‘“there“

r

- gﬁ; -
provided they are falsifiable, experlments ,
and observations though unable tc estsblish ;
any theory can eliminate some 2s false. 57.

£] & V + | ~ i
The issue of the ultimate source of ~u~ knowledge, Popper

sees as misplaced. Such issues are not relevant in the quest

a *

Rather than bothering about the sources of |

for knowledge.

our knowledge, we should strive to detect and eliminate

errors from our system.

+

we can say that a statement 'a! gets
nearer to the truth than a statement 'b'.
if and only if its truth content has

increased without an increase in 1ts falsity
content. 58 _ -

‘e

Kant is carrleo away by what he thought was the unlqueness

_of Newton S, theory whlch weﬁhave to'explaln. MoreSo, he waé

wﬁ';._‘. . . +
g ‘i _,s'-@""_
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understandlng.

ne09551ty*from theglawsfofsour, POpper S modl- -

RVIOREE: 7SR s =
[ e -

n_..a

.lf\*a
from thl%gcompflslon.

T ooy

A

“&

‘lutlon unchaln us
. ..;‘ Ch .;-"1 3

11? llne with this

.,:,,’;
‘-
>

R ”ﬁresult of an almostépeetlc 1ntuitlon,
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N u.questlon -nature’ as#Kant’, “taught us to do  « = e
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study of science. It is by so doing that .we will be ?n
the ;ay tolachieving our set goal. We will then be aéle
to establish that theories cannot be logically derived
from observations, but they can clash with them (obse%va-
tions) and possibly contradict them. Through this, we shall
be able to know and derive from observations,that a theory

is false. Thus “in Popper's methodology the emphasis i

on corroboration - appraisals of theories;iéégys Watkiéséqe
He sees the possibility of refuting thepries a8 a nece%sary
factor in empifical tests. That is in our tests of thLories
we shoulé endeavour as much és possible.to show that the
assertion we aré testing is falsifiable and must there%ore
be refuted. He dismisses as misconceived the atfempts to
qualify our theories with high degree of probability. |

A theory can only explain this or that, we can see
it as having been severely tested and that it has stood
1%%to/our tests. 7Two theories can, in this vein, be c%mpared-

. find out which of the two can be corroborated by the
A '

‘ouwtcome of the tests we embarked upon. On experience,

Popper posits that by logical analysis, it could be shown
that”it does not consist in the mechanical aeccumulation! of
observations."61& Experience can be seen as something t%at
is ‘creative. It is a product of free,}bold and creativé

intérpretations that is characterised by severe criticiéms,

60. J-W.AH. Watkins, Metaphysics and Theicldvancement of!

Splence " “Bfitish’ Journal For The Philosophy of Sclence
1977, Voll 28, p. 107. :

61. ©Popper, Conjectures and Refutations, p. 193.

NS 8
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as well as severe tests.

We can see so far as stressed by
4
Bunge that :

i
- K3

philosophically, Popper's view is the doctrine }
of learning from experience as a special case of
learning from mistakes, of the critical method.
.+« Historically, it opens wide vistas of new

studies of the history of science uncharted by
the modern text-book. 62

Observation in most significant rules in our scientific activi=-
ties is to enable us in the critical examination ef our bold

1
- |
conjectures, by which we are able to probe into the unknown. 1

Intuition and reasoning play similar role. They help us to
i . .

solve whatever scientific problems we are faced with. And
F

. . , |
Chalmers emphasizes .this point when he says that ".., we learn

|
from our mistakes by proposing bold conjectures or guesses as '

solutions to our problems ... testing and eventually refuting

|
them n63

Any system that does not obey this, Popper believes, is

unscientific,

. . . e . : !
Part of the rational image of scientific research is objec-

l
tivity. Our persomnal feelings and prejudice should not affect

[
I
our research on scientific findings. These personal feelings of

ours will render'Our efforts useless. This leads us to a full

discussion of the objectivity of Science.

5. POPPER ON SCIENTIFIC OBJECTIVITY

i
Objectivity in science is an issue that requires a

bl

thorough attention. The term has suffered many contradictory

i
62. Joseph Agassi_"Thé nature of scientific problems and their

!
roots in metaphysics" in The critical approach to

sclence and philosophy, Edited by E. Bunge, p. 198 !
63. A. F. Chalmers "On learning from our mistakes" The British Journal

For the Philosophy of Science, 1973. Vol. 24, P 164
- : |
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{
i
!

i - !




r_‘ﬁ"l-._ M

usages to the extent thzt the purpcss 1t is meant 1o serve

oecomes not very clear. Popper however uses the term zimest
a Lo '

in the same sense Kent used it; and which:

indicate that scientific knowledge should be justifiable,
independently of anybody's whim: & justificaticn is
'objective'! if in principle it can be tested and

understooo by anybody. ‘'if something is wvalid!' ...
then its grounds ere objective and sufficient. 6.

U A VR DU N

|
Popper belleves, however, that 't scientific thegries ere _nﬂver,,ni

or ‘
fully Justlflable[verlfleble but zre testable. It was in line
. ) : '
with this belief that he views the cojectivity of scientific

|

statements in the light of the fact that they can be inter-
subJectlvely tested.
Inter—subjective testing is an aspect &f all the all-l

embracing idea of 1nter ~subjective criticism or what may be

4 -

called 'mutual ratlonal control, by critical discussions. 65J
Kant's concepolon of subJectlve has common features to our

.feellngs of conv1cflon. That is the state of one welghlngj

PRECIES 3 -w-»"i . ..i

his 1deas~and accepting them. It is nonetheless within

. . '
the fleld of” psychology to examine how these feellngs came;about.

"They may a¢lse, for example, in accordance with the laws of
66: T

' "
a55001at10n. . ObJective reasons may also play the role*

-
-e« -3

'subjeEtiﬁe causes of judging' in as much as we can have a reflec~
tion: upon’ these reasons and become convinced of their authentlclty.

Kant, Popper remarks,_seems_emopg,tbe_Very”first_to_notice

1

that the obJect1v1ty ' . : - |
6ly, Popper, The Logic of Scientific Dlscovery, p. L. '

65. TIbid, p. Lh. . A | . i
66. ' Ibid, p.. k5.
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of scientific statements has a close affinity with th:e
construction of theories - with the use of hypothqseé and
.yniversal statements. When there is a repeated occuﬁrence

of events in o¢bedience to rules and regulations, it éreates
the chance for our observation to be tested in principle, by
anyone, jﬁst as we have in repeatable experiments. %hat

we even take our own\observation seriously is simplyibecause
there is the possibility for a repetifion. It is on}y through
this kind:of repetition that we will be able to convince

ourselves that we are not dealing with a mere isolated 'coin-

cidence' but with events which on account of their regularity
and reproaucibility are in principle inter-subjectivély
testable. f

A researcher or an experimenter in the field ofjphysics
will once in a while be exposed to some surprising and imex-
plicable ‘*effects' which in his laboratory can éerha#slbe
reproduced for some%ime but which 1. ultimtely disappear
,without trace. Given this kind of situation, no %hysicist
can say he has made- a new scientific discovery (thoﬁgh he
still has the chance to rearrange his experimeﬁts so as to
mke the effect reproducible).' o i
what could be properly seen as scientifically signiﬁicant
effect ié that which can be regularly reproduced by Lnyone
that cafries out the right experiment in the way pre"scribed°

That is there should be laid down rules and regulatﬁons

-through which a given theory or discovery is to be Qested

before such is to be taken as genuine. ©rhere is no jphysicist
who deserveS;to be called that, who can offer for publication:
1 I .
L '
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as = scientific ﬁiscovery any ‘'occult effect' - one that
he cannot give reasomable guidelines as to how to reproduce
them, Such a 'discovery' can only be dismissed as chimerical,

unscientific as nothing other than negative results should

be derived from its tests., It is for metaphysics and not

science to decide whether a unigque event that cannot be re-
peated can actwlly occur. I
Qur feelings or convictions are just not enough to justify

a statement, no matter its degree of intensity. 'SClentlflG

vs%atements are not accepted simply on the basis of feélings

or persons=l convictions. Feelings or conviciions are at
variance with scientific objectivity. 4

Even the fact, for me 8o firmly established that
I am experiencing this feeling of conviction,
cannot appear within thé field of obgectlve
: science except in the form of a psychological
. hypothesis which, of course, calls for inter-
subjective testing: from the conjecture that
I have this feeling of conviction the psycholo-
gist may deduce, with the .help of psychological
and other theories, certain prediction about my
behaviour, and these my be confirmed or refuted
in the course of experimental tests. 67

1

One's feelihgs may be too strong about a statement, such
could emanate froman irresistible impression of indﬁbitable
certainty (or self-evidence) yet such cannot coustitﬁte basis
for the justification of scientific statements. Relying on
such feeiings or convictions cannot provide us any sélution
to empiribél scientific problems. They lack merits {n-scien-
tific methodology of acceptance or rejection of statements,

It has to be noted however, that the insistencei';‘ an

o |
I67. _Popper, The Logic of Scientific Discovery, p. 46.

|
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ﬁ#w' our requirements that scientific statements must have to bé
objective implies that those statements which belong to th?
empirical basis of science must also be objective - that ig

"being able to pass throﬁgh inter-subjéctive testing. Andi
tne imp1ication of intersubjective testability is that testing
in science is unending. From the statements that have been
tested, other testablé statements can be deduced, This me%ns
that science is bereft of ultimte statement, and there isjno
statement whlch cannot in princinsle be refuted On this i

ound Popper asserts as 3tove »oints outé&f"the history :

oi s¢ience iB 4 ““CGeSSlOn "of “'problems* conjectures and.
\ o b ey A I IR R 5 ; i
‘ refutations, " 68 The fact taat Lhere is no eud 4o problems

S

approachable through scientific methodology means that there
. ) . I
is no end in the evalwmtion of solutions provided, As a

ratter of fact, one problem takes us to another, just as ocne
solution becomes less valuible at the passage of time. As&ke
| stresses this point thﬂé-*oﬁr beliefs are replaced by compe-
ting theories by competing conjectures, And through the cri-

. . : ' 1)
tical discussion of these uheories, we can progress. 69

Popper's emphsis on testirg is meant to highlizht the

necd for every statement of science to be capable of beingl

tes ted that we do not have such statements in science that we

have entirely accepted as true simplyibecause it does not beem

1

&,

q ) : ;
1§; €8. David Stove, DPopper and after, four modern Irratlona-
AT llsts,(london Pergaman Press, 198<) p.

R ) L8

-

S : e deep en
69. J. 1. rsike, iscient e fpcts and their Theoretical;

Frameworksn in Uche, Journal. of the Department of Phl]nﬂophy
1 984 VO]. E_‘, Pe 40 ! ° |
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possible for logical reasons to test them?0 The same situation Epplies to
M .

theory, no theoretical sys&em is capable of enjoying an absolute acceptance
beyond refutation. And he, in fact, believes that it would be a sad énding

of scientific endeavour, as Kneale stresses, '"if mankind ever came to
1 . i

' . 7
permanent acceptance of a’single theoretical framework" t The issue of
E - ) ]
demarcation bétween science:and non-science takes us to the problem of method

’ i

of science. If science is demarcated from non-science it follows that its

method hust”ﬁe differeﬁt..

6. POPPER ON THE QUESTION OF METHOD OF SCIENCE b

¥

Science as an empirical discipline has a method mo doubt. Its appyoach
to issues differs from what obtains in the liberal Arts and in metaph};;éé.
It is the need to emphasize .the methodology of science that informed its
demarcation from metaphysiés. It is imperative that the method of scientiﬁic
discovery be stated as clearly as possible. With such clarity, the kﬁowledge
of a scientist should not be a closed affair, but instead open uprfor ﬁhoever
wants to evaluate its veracity for possible use in tackling a given problem.
Thus, whatever rules are adopted, whatever principle is applied in scientific

.

discovery, must be in principle testable,. .It is onif obédience to this that

bestows scientific status on such research and discovery. 1

-

3

70. Popper, The logic of Scientific Discovery, p. 48

. {
71. William Kneale, "Scientific Revolution for Ever?" in the
British Journal for the Philosophy of Science, 1969,
Vol. 19, p. 27. |

1
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We shall be concerned in this sub-section abouffhlﬁthe
Arules of secientific method are, why they are strongiy]needed
by the authentic researcher. "he apprceach to this issue lies
essentially on one's conception of what science is. Those that

see ampirical science, like the positivists?as a2 system of

statements that satisfy ertain criteria such a8 meanﬁngful-

ness or verification will offer one answer, And their answer

will revolve around the fact timt a scientifice systemimust
not mve aptributes'of metaphysics, in addition to pasaing

the tests of verification. A different answer will b% offered

, ' the" .

by the set who along with Popper see.fundamental feature of
. \ - ’

empirical statements l

in' their susceptibility to revision - in the

fact * -4 they can be criticised, and super-

.Sedec oy better ones; and who regard it as

their task to analyse the.characteristic

ability of science to advance, and the cha- = -~ -

racteristic manner in which a choice is mde

in crucial cnses, between conflicting system

of theories. 72
Popper harps on the need Jor a purely logical analysis of

i .
theories - am analysis which takes no account of how Fhey
change and develop. The Tact remains, however, that this
kind of analysis does not reveal that aspect of empiriéal
science that rates so highly. (lassical mechanics, for-
: _ ;
instance, is scientific to a great extent, but this do?s not
pfeclude the system from being criticised. -It is to be
remarked too that no conclusive proof of a theory can‘be
!‘ - H

produced. To insist on strict proof in the empirical sciences

denies one the benefit of experience, and precludes one from

72, POppér, the Lozic of Scientific Discovery, ﬁ. 50.

1]
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learning from it how wrong one is. In féct, to Popper,; one

e

of . :" ' !'
the things a philosopher my do,and one of
those that may rank among his highest achieve-
ments, is to see a riddle, a problem, or a °
paradox not previously seen by anyone else.*
This is an even greater achievement than
resolving the riddle. 73
Beside? ~dvocating that we should not insist on strict proof
in the eépirical sciences, Popper adds that if one uses %ormal
or logical structure of empirical science, to characterize it,
one will end up being unable to . isolate from it that eéisting
form of metaphysics that results from elevating an outd%ted
scientific theory into an indisputable truth. It is parfly
for this r;aéon that there should be insistence that empirical
science must have to be characterized by.its method. It is
the duty of a philosopher to examine the norms that guidé a
scientist when he is engaged in research works. When hiQ pro=-
~cedures-are noted, then it will be possiﬁle to state in &ery
clear terms whether or not his research is.in conformity @ith
scientific methodology. Popper essentially believes that: it is
from problems that science and scientific research emana%etf
Cﬂt any point in time, we are disapﬁointed in our expectatéons
and h0pe}we‘are submerged into more and more crucial prob}ems.
Our theories could lead us to much difficulties, they could
creafe contradictions resulting from clash - either withi% a
theory or two different theories, or between our theory aﬁd
observation. The whole or either of the above issues take us

deep and deep into scientific works and research, If we persist

3. . - . Popper, Conjectures Refutations, P TEG “i

k ’
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i
1n sourcing solutions for them,

\
we create more opportunities
for more awareness,
s, |

i
for new experiences znd invariably achieve
an advancement in scientific knowledge,
T

{
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CF METHCD 1
The pPositivists, &5 earlier on noted, were hostile tOman
knowledge that Possesses metaph

iysical feature.

By suoh stance,
they were drposed to ahythinv

g philosophicel. 1tej were Con%umed

ical theory is incapable of tackllng
issues within the field of 'positive!

=-

by the view that philosoph

1
empirical science. 1In
the same reasoning,

- 1
a positivist does not believe thet there
is a genuine theory of knowledge,

- F.

an epistemology or s methooology.

- he sees all the so-called philosophical problems zs pseudo
?§§: _;problems or. puzzles.

1
D 2V 2

L]
k)

s,
WAEL L

4 Lo

Anything outside the empirical science
P ,,pos1t1v1st belleves, :
TR

!

i

i

the
A

1s mere nonsense. He sees the developmeht

- et -f; >

L ET .

;o sl of modern loglc as instrum

LI ‘51 o <

ent to tackle the guestion of metaphy51cs
‘ once*and for all |
’ .

~And in the view. of Rudolf Carnap "

.o loglcal
‘ analy51s reveals the alleged statements

|
of metaphysics to be E
74
pseudo statements.

1
The p051t1v1st is in agreement with Kraft'
. LB
contention‘that

i
i
«- LY '
-
X+ oo

"no meaning can be glven to that which is not
reduc1ble to experlence..."75 -

Ed

)
It has already been stated that

that the positivists stance on
meanlngfulness and, meanlnglessness.lacks basis.

STh gudolf Carnap; "The
75.

--1f meaningful--
ogical analysis of

i
{
\
1
1
| R
1
4
i
|
1

llmlnatlon_of hetaphysics Through
anguage, g -, P. 60,
Vlctor Kraft The Vlenna Clrcle, p. 33.




ness is restricted only to flatural Science's problems,! then
any dobate about the toncept of meaning will also turnfto

be meaningless, 714 is the view of Popper that if we enthrone

become difficult,
fPopper believes that the existence of adhoce movement's

Such as that of the Positivists' have no doubt threatened:and

They have often confronted jtg study with such terms ag

' {
’meaningful",‘"positiveﬂ, "empirical® ang "sciencen, 1o the

”

Positivists in perticularfwhatever does not belong to the émpi-
rical scienece has no sense at all. 9heir Conception of experi-
ence is not g3 g4 problem but as a Programme, They believe|that

only two kinds ¢f statements exist - 1ogica1'tautologies and

empirical statements._ Where a methodology fails to be logieal,

their conclusion is %hat it must be a branch of the empirjca

Science - Science, Say of the behaviour of Scientists gt woﬁk.

Phis view, according to which methodology is
an empirical science in its turn - 5 study of

the actual behaviour of Scientists, op of the
actwl procedure 0 'science!' - Tay be described

as naturalistic. 76

It is worth Teharking that the Maturalistie ﬂ@thodology that

is often called Tinductive theory jg not without some valy
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gquite a lot from it. He (popper) nonetheless made it

=3

abundantly clear that what he percei&es as methodolog?
should not be“taken for an empirical science. He doe% not
Qelieve that the application of empirical science metiodo-
logy can solve such controversy as to whether science’
!

on this is strengthened by the fact that what is to be seen

actually uses a principle of induction or not. His doubt
asiscience and who is to be called a scientist will always
remrin a matter of convention or decision. }

A Qpeétion of this nature is to be approached diffe;ently;
For instance,. we could juxtapose two different systems‘of
methodological rules, one with and one without a principle
of inductioﬂ. Having done that, we then evalwmate wheter

the introduction of such princip®e can be applied withput
giving rise to inconsistencies, and see the much help wé
get from it and be able to kmow how needful it is. !
The opinion of Popper as far as inductive principlé
is concerned is that it is needless, helpless, in addition
to its ieading to inconsistencies. He,.in;line with this
stance, rejects the naturalistic methadology as it favours

|

dogmatism. What its advocates are blind tg,is that ;

"w@eneﬁet-they believe themselves to have discovered a [
fact, they have only proposed a convention. Hence, the |

conYention is 1iqble to turn into a dogm . T i .
Thus, Popper'?ejects its criterion of meaﬁing, its idea Ef

. ) |
sclence as well as its conception of empirical method which,

77. 1Ibid, p. 53. [
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86
- épy; is | .
McevoyIJBimultaneously 'naturalistic?, ‘psychologistic!, |
'inductive! and 'dogmafinz_a in its place, Popper advocateé
for a methodology that combinen the insights of the philo-:
sophy of conventionalism that {s followed by criticism.
He sees the game of science as continuous. At any
pdint in time that a scientist sees a écientific statement
as 7inal and absolute (that cannot be challenged) is the
time he retires from the game of science. But if a hypothel-
sis proved its metfle éfter being proposed and teétéd, it
my not be allowed td dcop out without a good reason. A i
good reason here implies :he emergence of a better hypothesis
to replace the earlier one proposed., Another gaod reason
is the falsification of one of the consequences of the hypo-.
theéis. The above pointe are what methodoloéﬁcal rules are

ai] about.

Methodological rules have close affinity with our

criterion of demarcation. The connection is)howeve?}not a

purely deductive or logical one.

It results rather from the fact that the :
rules are constructed with the aim of ensuring

tne applicability of our criterign of demarcation;:

thus their formulation and acceptance proceecs !
according to a practical rule of a higher type. 79

Wwe cannot find a profound truth in methodology. This is,

however, not to say that we should not endeavour to clarify

the logical situation and attempt to solve far-reaching pro-
: I

blems we are confronted with in our research. :There shouldi

8. Jonn G. Ncevoy “Discussion, A Revolutionary Philosophy'
of Science. Tayerbend and the Degenmration of Critical
Raticnalism into Sieptical Pallibilism* in The Hritish
Journal of the Phi.osophy of Science, Vol., 42, No. 1,

March, TY75, p. 52. T~ L

79. Popper, The logic of Scientific Digcovery, p. SAJ
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always be an aim and effort to reach our set go=1 no matter
how d1fflcu1t d01ng SO0 my be. With our demarcatlon prln-
ciple, Hg_a?§~eufflclently equlpped to place problems

where they rightly belong and .. prepare. to offar soluﬁions.
He agrees that 'zéflnltlons are dogmas; -only the concluéions
dnawn from them can afford us any new 1n81ght n 80 And |

as far as scientific concepts are concerned, the above
assertions are Just real. what we are interested in mostly
are the consequencies of definitions. They are of 1mmenee
assistance to us to detect inadequacies in older theorles

of knowledge, and to trace them back to the fundamental %
assumptionfand conventlons from whlch they spring. Thlsi
method through whlch we are able to both detect and resolve
contradictions, though of particular importance to the
theory of knowledge, is equally very relevant to the fiela
of science, 34, theory that is beeet with contradlctlon lacks
information to glve in the quest/knowledge. And 1mmed19tely
a theory. shows 51gns of contradiction, a researcher has né
better option than to abadon it a8 unfit in scientific system.
And because of the uncertainty Surrounding our concepts of,
the world, the fact that nonme is so valid as to be beyond
refutation, Poppe urges for continuous testg of our ideasl

as ASiKe points out that at
as he bellevee/"eur view of the world ... is/any moment nece-
1 * )

ssarfly theory impregnated."s1 - |

i

80. 1Ibid, p. 55.
81 . J.I. ASlke ﬂ‘-ﬂ B S e s ST 11'..).)..’_:.._.-: l

. - - . ALl
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Such Yiews are tested by €Xposing them to critical evalwa -
tion. | f
Simplicity is another iseye that is readily mentioned
in scientifice Tesearch. A simple and brecise theory seeﬁs
more preferable to complex ones., what are'the issues inﬁolved
in simplicity as a toncept in science? We should highlight

this carefully in the next Sub-section, : i

SIMPLICITY

Simpliéity, as an.important terminology in the disciﬁline
of science,‘especially philosophy of sclence, has not reaily
received enough attention it deserves which wil] no doubt‘
put its uses into correct pérspective. Its"uses in the qua-
lification of theories cannot afford to be. overlooked. And
theories constitute the bedrock for the approach of the diécip-
line of science., And our preference of theories for the 7 -
description of . the world to éingular stat%ments is for tﬁe
presupposition that theories are simpler tha; singular state-
ments. Ironically, there have not been genuine efforts by;
anybody to fing out ‘where this simplioity lies and why -. if 3
it is a truism that theoriés are tao be made use of for the fact
that they are Simpler, it follows then thatlQe have to use éhe
simplest theories.

As a concept simplicity no doubt, could be mde use of lin
different ways. For instance, a given theory could be said

to be of great simplicity in a methodologieal sense, but when

|

it is looked at from a different perspective,. it could become

complex. In the same veins, it could be said that the solutipn

e ———

Ll
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to & given problem is not simple but difficult; or an i
exposition of presentation could be seen as not simple,
However, Popper "excludes the uses of simplicity to 1
anything like a:presentation or an exposition.”82 In
fathematics, for instance, in the exposition of two Nathe-
matlcal proofs, one could be seen to be simpler than the
other, or more elegant thanm the Other. 1In the field of.
theory of knowledge such distinction has-mininal sidnificance.
Also, it does not fall within the prOV1nce of logic. What
it demonstrates is simply a preference of an aesthetic or
pragmitic character. A similar situation mnifests wheﬂ
people say that one task is carried out by simpler means,
than the other. what could be understood from this asser-
tion is that there is a simpler way of doing‘it, or in _1
order to do_it, less training or less knowledge is neede%.

In all such cases, the word fsimple' can be easily elimi-

nated: its use is extralogical.

8,1 L'HE METHODOLOGICAL PROBLEM OF SIMPLICITY:

|

Wt do we mave after the elimination of the aesthetlc
and the pragmatlc 1deas of 31mp1101ty? Does a logician h%ve
any interest’ 1n any concept of simplicity? Can . we po;
$8ibly distinguish theories that are logically not equivaient
according to their-degrees of simplicity? Getting at the |

i
roots of these problem is not quite €agy. Schlick gave a

negative answer to the problem. He conceives simplicity a%

82. Popper, The logic of Scientific Discovery, p. 137, 1

. i



4 - ‘7é5'-’ |

"concept that demonstrates preferences that are partly’

83

practical and partly aesthetic in character.” His %

answer was obviously in response to what Popper calls i
'the epistemological concept of simplicity'. BKHe further

i %
stated that even in ithe event of our not being fully aﬁare

of what simplicity is all about, we still have to note

|

that any scientist who succeeded in representing a series
i

of observations:by means of a very simple formular (e.g

by a linear quadratic or exponential function) is immedia-

tely convinced that he has discovered 2 law. !
Schlick expleres the pessibility of in:akin;g a distinction. ]

between lav and-chance using.the concept of simplicity.

e . v . Coeed L ._-:'. ‘ii‘T

. He dismisses this with the remarks that

simplicity is obviously a wholly relative
and vague concept, no strict definition

of causality cam be obtained with its help;
nor can law and chance be precisely distin- .
guished. From this passage, it becomes
clear what the concept of simplicity is
actually expected to achieve:, it is to l
provide a measure of the degree of law-
likeness or regularity of events. 84

As an epistemological concept, simplicity plays a
significant role in the theories of inductive logic. Th

proponents of inductive logic posit that we arrive at

e (e

natural laws by generalization from particular observations.

And according to modern usage as Pap points out !

8%. 1Ibid. p. 137
84. 1Ibid. p.-138, %

i :
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inductive inference ... is an
- 1inference whose conclusion is not !

' " claimed to follow necessarily but

only with some degree of probability; !

hence inductive inference is commonly

used inter-changeably with 'probable

inference'. 85

)
1

;_

' ]

When confronted with series of problems, it is ]

common to meke attempt to choose the one fhat couvld brgng
out the quickést answer;-that is choosing the simplest{
problem which_we could find immediate solgtion to. Foﬁ
instance, Wittgenstein believes that Mhe process of 1

i
induction entails an assumption of the simplest law that

can be made to harmonize with our experience.," 86 !
1
As a mtter
- *

of f=ct, induction involves movement !
from one stage to another stage,

And the various stageé
involved entails observations of facts over a period of ;
time from where theories are promulgated based on our
observétions. The Inductivists generally believe, as
Kemeny remarks, that one

... cannot check a general law direectly;
you must first ask

what it tells you .
about particular facts. You cannot Observe ‘
that the sun rises every i

{
|

day throughout
eternity; what you can observe is that it

rises today and that it rises tomorrow,
and the next day, etc. 87

In physics, for instance, it is most often the case that

a general law is es#ablished on the basis of some single
eventg If a physicist, for example, can determine a
certain physical constant like the heat

1
—condﬁctivity of ~ t
85. AYéhar faf an Intro

L

duction to The Philosophy of Scienée
(New York, The Free Préss of Glencoe, 106Z) p. 14 - i
86. Pogftt  The Logic of Scientific Discovery, p. 138, .
87. Jokn G. Kemeny f _ph lpsomier fovie Al Seien ot ( New ‘&-
York, D. Van Nostrand Company, 199) p. 86. 4

' {

|
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%f a sample of some pure metal, .in a single experiment, he

will believe that on other occasions, that object esimilar

i
to the first sample will very likely be characterizable by
the same constant. It .s the principle of induction that ;

is at work here. Carnap made this point thus: ‘

As a result of many previous observations
the physicist is in possession of a uni-
’ versal sentence of a high order witich ena-
bies him in this case to follow an abbreviated
method. 88

In all scientific investizations, there is always the

tendency to choose simplest law, it is uswally tacitly

assumed that a2 linear function, for instance, is simpler,

than a quadratic one, a circle simpler than an ellipse,

simplest laws over the cther

Popper, as a matter of fact, does not attach the

!
1
1
1
t
!
- !
Most times reassons are hardly given for the choice of 2
{
i
|
f
slightest interest to th2 word 'simplicity’.

" He did not
introduce the concep} nac wa

8 he unnware of 1its shnrtcominasL

411 that he did in the issue of simplicity was to reason tha't
!
| ;
’ 1

the concept of simplicity, if clarified, assist to answer

those very questions that have so often beer raised by

i

1

. . i

Philosophers of science in issues of choice of theories. \

or

W3

SIVPLICITY AND DEGREE OF F\u) FBILITY

There are a number of ﬁmlstemological questions ermana-

ting from the concept of simplicity. "If this concept is

equated with the degree of falsifiability, it will ve

P

&8,

Rudolf .Carnap, "Psycholozi_y LﬂrPh}fSlC.n... fa1lguag~ i"l Logidél ’ ‘
. . ”T--,'{,:‘fl. . _POSlt':I..'ﬂ E m', p. 69 " - ’
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possible to attend to all such questions. It has already

beer noted that thecries of a lower dimension are more

easily falsifiable than those of a higher dimension. A

law that has ‘the form of.a function of the first degree,

|
l .

for instance, is more eisily ralsifiable than that expre- |

i
ssible by means of a function of the second degree. We
can yet cLassify the latter a¢ belonging to the best falsi

able ones among fhe laws that have Mathemtical form of an!
aicebraic function. a
ps earlier remarked, the degree of universality and |
pracision of a theory ilicreases with its degree of'fraLlszifi-l|

ability. The more precise and universal a theory tecomes,

the more falsifiable it is. -

Thus we may perhaps identify the degree of
strictness ¢f a theory - the degree as it were
to which a theory imposes the rigour of law .
upon nature - with its degree of falsifiability,
which shows that the latter does just what

gchiick ... expected the concept of simplicity
to do.89

[

l

|

, , |
|

!

1

|
l
i

|
The examples earlier examined in Trespect of the degree of

. o _ _ o |
testability can be apolied to the problem of simplicity. [

’ 1
This is more real for y:

the degree of universality cf a theor
: |
a more universal statement can take the place of many less

i
. : .t . !
universal ones. Because of this, it has often been seen as _

o : : i
simpler. ;

gimplicity, as a concept, is in actwal fact highly

desirable. When one is really after the acqﬁisition of

knowledge; it is expecfed that simple statements should be

89.;.Pq@bni, The Lozic of geientific Discovery, p. 141

1




more high&y sought after, than less simple ones., This is

because we are informed more from it which is basically due

to the fact that its empirical content is greater and

they are better testable. And this is a good riddance eva-
luation of theories.

For, as Radnitzky emphasizes, "... the

more 'daring' the theory, the greater its potential for corrobo-
. - ]

ration by tests."90

]
8.3 CONVENTIONALISM AND THE CONCEPT OF SIMPLICITY

! ! 1
Popper and the conventiocnalists view simplicity from
diverse angles. There is no agreement of idea between them

(Popper and the conventionalists) as far as the issue of simplicity

is concerned. The crucial point for the conventionalist and

invariably, their basic assumption, is that no theory is unambi-

guously determined by experience. Popper did not raise any .
) r

objection to this. The conventionalist reasons further that the

simplest theory must be chosen. To a conventionalist, the idea of

simplicity differs in a very significant way from the issue of

degree of falsifiability, since his theory is not treated as a
falsifiable system. To him, as Lakatos says, "... false
assumptions may have true consequences: therefore false theories

. 1
may have great predictive power."9

90. Gerard Radnitzky 'Popperian Philosophy of Science as an
antidote against relativism" in essays in memory
of Imre Lakatos, Edited by R. S. Cohen, P. K.
Feyerabend and M. ‘W. Wartofsky, p. 527

91.

Imre Lakatos "History of Science and Its Rational Reconstructions"
in method and appraisal in the physical seciences, the

critical background to modern science, 1800 - 1905,
Edited by Colin Howson, p. 5

1
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On the simplicity issue, the conventionalist concept !

. . {

54 turns out to oe partly aesthetic and partly'practical;
ohus the ccmments ol Schlick that "the concept of sim-

of

plicity can only be defined by convention that is arbitrary'!.'92

|
. i
y to the conventionalists and not to Popper.

1
Popper believes

appiies onl

it was Iegfeta>1e;that the conventionalis?
gid not demonstrate muck intérest in the issue of simplicity
instead choose the way of arbétrary convention.
reasons fucther that |

and

{
He !

a system must be dngseribed as complex in the
highest degree, if in.accordance with conven- |
tionalist practice, one holds fast to it as g
a system established forever which -one is

determined to rescue, ‘whenever it is in danger, !
by the introduction f auxillary hypotheses, |
for the degree of ia

|
1sifiability of a system 1
thus protect:d is egqual %o zero. 93

o

i/Popper is in essence advocating against the methodology l
that makes use of adhoc end auxiliary hypotheses which \
conventionalists advocate to save the falsification of a

“theory. Such methodolog: is clum

41

sy and unscientific, and

these are at varinnce with Popyer's methodology that is

And as Iakatcs remarks

clear-cut. whbhe great attraction of
popperian methodology lies in its clarity and force."g4

1t is for this and other reaso

na that Popper rejects, in

-

addition to induction,

provability which he does not see as a |
) {
method of science. ‘geientists he-argues look for bold con- ‘
sjectures and not probabilistic statements as we shall see
presently. I gt e 2 e e
192. ‘E bper; The Logic of _S-cieﬁi'ﬁ'dfﬁﬁiséoveri;f'p. 145 -

4 - [
6%, Jbid. p. 145.
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PROBABILITY . ) ‘

We should ﬂe nere concerned ‘with the probability of
events and the problems associated. with it. we shall :
witness in the course of the study the theory of Zames t
of chance as well as the probability laws of physics. ?s
it is welllknown;ideas that have to do with probability 1
are very crucisl in the modern theory of physies. It i%

also a fact that we are yet to possess satisfactory axioma-

!

tic system fof the calculus of physics. "We.also require |
clarification in the issue of probabiiity and eXperience.:

We will notice as we progress in this section, what at fiést
encounter seems a very strong objection to Popper's methodo-
logical views. We will see too that in spite of the signi-
ficant role that probability plays in empirical science, '
it turns out to be in principle impervious to strict .~ . fél-
sification. As a mtter of fact, probability is identified
sayagéttle, "... with the key criterion of rational bétfingk

or of decision . . making under uncertainty,"95 The signi-L

- ficance of probsbility in scientific system is due to shaken

faith in science resulting from the overthrow of Newtonianiém-
As a reéult instead of seeing a theory (501ent1flc Knowledge
as provable 1nduc*1vely beyond any reasonyble doubt, there
came the view that a theory was more or less acceptable as ¢
it was rendered .more or less probable by the'evidencé that

is available,. )

94, Imre Lakatos -"History gf science gnd /its yational Feconstruction" i

i1 pmethod and g4 ralse.l n_fhe physical sc¢iences *ﬁrltlcal ‘
H—H'_Z'mac Fround mﬁd@b@oﬁi‘*/‘“‘-‘&. .;

95, ‘Tom Settle "Induction 4nd’ probability unfused".in the Philosophy
of Zerl Popper Bookl » Ed. By Paul Arthur Sehlip, p. 697. S

( [
i
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This view, the equating cf degree of : acceptability with

degree of confirmation and degrees of confirmation with]

Aegrees of probabiliitvy was very seductive, 96 ' l

Popper was nct impressed by this methodology and in fact,
refuses to accept both iniuction and protability as scientific

method. Harre, for instance, echoes Popper's view that

The degree of corrosoration cannot be equated!

#

with probability just as we cannot see 'The calculus of cérro-
boration as one of the pcssible lnterpretatlons of the prﬂb&bl—
lity 0aicu1us. 9{

{

g, ,INTLRDREQIIG P?OBABIL TY STATEMINTS

s By Waycﬁ a preamb;e, two kinds of probability are to‘be

-~

evaluéted. "The first is that which sees probahility in te?ms
A -
of numbers. And this we shall call numerical probability ?tatef
xents. The second one are those that do not see probability
in terms ¢f numbers. For instance, the assertion: "rhe pro-
bability of throwing eleven with two (true) dice is 'I8'! wéuld
be an example of a numerical prctability statement. On th?
other hand, 'non-numerical'® probability statements can ass*me
diverse forms' such as, 'it is very probadble that' we shall
obtain a homogencus mixture by mixing water and alcohol; gﬂves
an ineight into a kind of statemsnt wnich suitably interpreted~
ﬁight pernaps be changed into a aumerical probability stateﬁent
(for example, 'The protability of obtaining ... is very near

; : !
to 1'). 1In every numerical probability statément, the question.

!
|

96. Ibid. p. 69 7. '

97. R.. Harre. The Principles o7 Scientific Thirking, p. 175.

1




S.2 DECIDABILITY

1¢ . |
that could arise is how we c=n interpret a statement of
this kind and in particular, the numerical assertion it

1
|
{
|
makes!', !

1
:Probability statement, as we have noted so far, can %
hardiy be falsified, due to the wild assumption it makesI
and chances givenw for its validity, Bowlly, D;Ob&bllltyi
hypotheses do hot rule out anything observable: probabil%ty
estimtes cannot contradict or be contradicted by a basic‘
statement, nor can they be contradicted by a conjunction qf
any finite number of btasic statements, andlnot by any finite
number of observations either. i
The infinite dimension of probability hypotheses is a |
very sirong factor against its falsification. The tendenc§
here i§ then to see probabilityrhypotheses.as empirically
uninformative -'void of ¢ *. empirical cont;nt, but certaihly
not void of logical content. Can this view be accepted in %
the light of all the landmark that physics has achieved w1t£
predictions obtalned from hypothetical estimates 2f probabl-
lities? Many of such estimtes cannot be certainly seen as,
inferior in scientific significance to any other physical }
hypothesis - for example, to one of a determinist character.!
Besides, a physicist is often quite well able to decide!
whether he may for the time being accept some particular pro;

bability hypothesis as 'empirically confirmed' or if he oughﬂ

to reject it as practically falsified', that is, as useless

for purpose of prediction. There is no ambiguity tlmt this
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can be obtained
dological decision to regard highly improb
ruled out « gs Prohibited,

'practical falsificaztion! through a2 metho-
able events as

The crucial questiocns, however, {
they be so regarded?

Wihere does this
The obvious peint is

are: with what right can

Where are we 1
to draw the line?

'high improbability begin?
that from a purely logical point
of view probability stalements cannot be falsified. That ﬂ

probability can be used empirically seems a big upset to Poppqr's
basic idea of demarcation cri

terion between metaphysics and
the empirical studies.

1
Fopper insists however tha

¥ probability cannot be used
empirically,

|
He sees it {probability) in the -same fashion as

speculative metaphysics, which aiscussion follo

A !
9.éq}PROBABILlSTiC SYSTwi OF SEnCULATIVE MuTAPEYSICS :
7 ]

A significant use of a probability statement in physics !
is that certain physical regularities or observable effects
are interpreted as 'Macro laws' that is,
Or perceived as main phenomena,
hypothetical

Ws immediately, !

they are interpreted
Or as the observable résults of!
and not directly observabé&\micro events. The i
matev laws are deduced by showing that observation that agrees

ed with
that is with a probability which|
'by an amount which can he made as small as we (
Having shown this, we can then say t
estimate, we have 'explained!

as macro effect..

with the observed regularity in questf%n are to be expect
a probability very close to '1!
deviates from 'l1!
choose, hat by our probability
the observable effect in guesticn

If, on the other hand, we make use of probability |
esti

imates in this way for the explanation of cbservable regu- |




.
‘ | - B0 -
larltles without introducing Special p
TN,

recaution, then we
my 1mmed1ately become involved in Speculation which 1n

accordance with veneral usage can well be described as'
typical of speculative metaphysics. Just as probability
statepents are

1
. - not falsifiabnle, it must always be pc¢51~

to explain by probability estimates any
regularity we please,

ble in thisg Wa y

l

Events of some kinds

|
are selected to serve as elementary or atomic events;

fof
instance, the movement of a smil rarticle.

For instance,

Wt is to be
a8 a‘'primry pr0perty of these events are also selected;
for instance, the direction and velocity of the movement
of a - prrticile, f
Then there shculd be an assumption that these events
show a2 chance - 1like distribution., at last, the probabllliy
is + i caleculated that 21l the particles w1th1n a certalna
finite spatial region, and during a certaln finite perlodl
of time,

a certaln cosmic period - will with a specified

|
accuracy Move accidentally in the w2y required by the law
of grav;ty.

1

1
negligibly small, but yet should |

It is expected that the probability calculated
here will be very smll,

not be equal to gero, Then a question of hcw long anin- %
Segment of the Sequence would mve to be op the duration to %
be assumedfor the whole process so as we my

expect, with a
prahablllty close to 1

¥
"the occurrence of .one such cosmic |
peériod in which, a5 a result of an accumulation of accidents

i
our observations will all agree with the law of

gravity wll} $
be raised. n98 ' - '

1

1

98. Ibid. p. 197,
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. For any value as close to 'l' as we choose, we

obtain a definite though extremely large finite number.
n 1
We can then say: if we assume that the
segment of the sequence has this very b
great length - or in other words that the
'world' lasts long enocugh - then our assump-
tion of randomness entitles us to expect
that the occurrence of a cosmic period in
which the law of gravity will seem to hold!
good, although 'in reality nothing ever |
occurs but random a scatterinz. 99 ‘

i

Explanation of this kind by means of an assumption of i
randomness is applicable to any regularity we choose. The
totality of the cosmos could be explained this way "withi

i

all its observed regularities as a phase in a random chaos -
as an accumulation of purely accidental coincidences! 10¢

Speculation of this kind, Popper sees simply as purély
l
metaphysical. As a result of this, he feels they are of !

i

l.
and equally we can always and in all circumstances indulgé
in them.

no significance for science. They cannot be falsified,

Thus, Popper posits that |

!

' theories involving probability ... if they
are applied without special precaution,
are not to be regarded as scientific. We ‘
must rule out their metaphysical use if they

are to have any use in the practice of '
empirical science, 101 ‘

|
Qur question from the discussion so far is how probability}
hypotheses that have been seen to be non-falsifiable play ;
the part of natural laws in empirical science? Popper's

response to this question is that probability statements

i
99. Tbid. p. 197 |
100. 7Tbid. p. 197

101. Tbid. p. 198.



S50 far z2s +hey

|
are non-falsifiable are metabhy51ca%;and 2
"ﬁi? without Phyclchl and without empirical significance and in :
so far as ihey are used as empirical statements they are used:
as falsifiable statements., From the above answer, another 2
question can emanate which is :

how is it possible that probabi-~
lity statements wp?

i
c¢h are not falsifiable be used as falsifiable
statement?

i
Il
There is no doubt that they can be used in

this way: the |

!

Physicist knows well encugh when to regard a probability assump-
ticon as falsified,

e
There are two aspects to this question:

1
foremost, wé must make the possibility of using probability

statements understandable in terms of their logical form.
inY
fi? Secondly,

we' have to analyse the rules governing thelr use as
falsifiable statements.

Besides exXamining the position of probability as far as

|
empirical science is concerned, law and chance were' the next

|
issues that interested Popper as to their relationship in SClentlflC
resesrch,

whet divides the two is Very minute as we shall see
in a moment, '

q,4 LAW aND CHANCZE

It is generally pelieved that the movement of the planets

obeys strict laws, whereas the fall of a diéRis subject to
chance.

fhe true position really is that we have so far been
able to predict t

!
the movement of the planets successfully.,
As to the individual result of throwing dice,

1
we have not succeeded
™ in doing the same thing. ' ’ '
ﬁk’ To be able to deduce prediction,
conditions.

one needs laws and initial :
If there are no suitable laws available;



i
(6% |

and if-the initial condition cannot be ascertained, the

|
l

In throwing dlce,

what we lack is clear knowledge of initigl condition.

If it
is possible for us to aff

scientific way of predicting breaks down.

1
ford a precise measurement of initial

condition 1t would be possible to make Dredlctlon in this '
case too,.

|
But the rules for correct dlClng (shaking the df

box ) are so chosen as to prevent us fronm measuring initial
condition.

!
J
A% what to be called the rules of

i

Play and other rules determining the g conditions under whlch

'Frame conditions?

the various events of a random Sequence are to take place. 2
\ |

Among the requirements are that the dice shall be 'true!

o

o fa

i
(mde from homogenous material) and that they shall be well

i
shaken, etec,

_ a

There -are several cases where prediction my be!
]
unsuccessful, :
Perhaps it has not

SO far been possible to
formulate suitable laws,

perhaps aill attempts |
to find a law have falled and all predictions |
have been falsified, In such cases we mg
despair of even findin

|
el
g€ a satisfactory law.. 1
. Ans ) l
It is only when the prroblem not arrested our atiention that -
: <
we give up.

|
fhere are no such cases in which we can say that there

are no laws in a particular field (fhis is a tonsequence of the
impossibility of verlflcatlon)
that

The implication of this is
“ my view makes the concept of chance subjective, |
(Popper did not by thls

&

mke any concession to a subjective
interpretation of prouabllity,

4
or of disorder or randomness )
102, Ibid. p. 205.

-
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we speak of 'chance' any way when our knowledge is not

sufficient for prediction: that is we lack sufficient Know-

1

ledge of initial condition. A physicist that 1s properly;
equipped with good instruments can afford to predict things
that other set of people not similarly equipped cannot do. |
' |

We sSpeak of laws when we are successful with our pre-

diction. Such laws beccme a kind of guides for future actilon

as far as the issue.already predicted is concerned. The

i
l
existenbe of laws mke it possiblé for us to speak about k

regularities and irregularities. We encounter ‘'chance' in !
: |

the objective sense, it could be said, when our probability: .

5. . i l
estimate are corroborated, Jjust as we encounter causal |

regularities when our pradictions deduced from laws are !
' i
|

1

corroborated. . - '

pooper calied probebility sequences, chance-
like. 1In general, a sequence of experimental

results wiil be chance-like if the frame condi~ !
tion wnich derined the sequence differ from tar
initi~l cond tions; when the individual expe-

riments carr.ed out under identical condition
will proceed under different initial condition

and so yield different results. 103 ’ F

Popper was in doubt if there are chance-like sequences whose

elements are in no way predictable.

Pnat a sequence is chance-like is not enough reason to

say its elements are not predictable, or that they are ‘'due

to chance' in the subjective $Sense of insufficient knowledge.

The lemst we cannot derive from this is the ‘'objective' fact
that there are no laws. We can mever fepeat an

experiment precisely - all we can do is to keep certain
P Iy y !

103. TIbid. p. 206.

1

!
i
)
!
I

!
'
|
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conditions constant within certain limits. It is in
essence no argument for objective fortuity or chance or

mbsence ¢f law if certain aspects of our results repeat

vhemselves, while otlers vary irregularly especially if

the condition of the experiment is designed with a view
to meking condition vary.

Not only is it impossible to infer from
the chance-~-like character of the sequence
anything about the conformity of law, or
otherwise of the individual events:'it

is not even possible to infer from the
corroboration of probability estimates
that the seguence itself is completely
irregular; for we know that chance~like

sequence exist which are constructed accor-
ding to VMathema:ical rule. 104

In the success pf‘prokability prediction we must see no

more tham @ "_-Qyﬁipfom‘; ¢f the abaence of simple laws ;.'Ln the

structure of thelsequénce as opposed 1o the évents

congtituting it.

| We have earlier on notsd that a statement thsat is

falsifiable to a higher degree than another statement

can be described as the one which is logically more impro-
bable; and *the less falsifiable statement as the one which
is lcgically more probable. The logically less prgﬁable
statements entail the_logi@ally more provable one.

Popper emphasizes that it is the lot of science to

aim at logically less probable statement.

The more highly
probabilistic a staterent is the more it distances itself

from science and tend:s towards metaphysics. ©Popper also

emphagizes as Kneale pointsout that

104,

Ibid, p. 206.
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the degree of confirmstione or ‘
‘ corroboration attained by a scientifiec !

: ' hypothesis should zlways be distinguished"
snarply from probsbility discussed in ‘
Muthemmtics textbooks, i.e. from probability
in that sense in which we my be said to give
the probability of a proposition when we |
State what chance there is of its being
true. 105 1

This idea agrees with the view that it is more appropridte

}

to speak of the acceptability of scientific hypotheses !

, i
rather than of their probability. And a scientific hypo-
: ' !
theses that had survived rigoraus test according to *
1

Popper is that with a low level of probability. fThus 3

a sclentist always aims at ensuring that the probability :
- I

of his hypotheses is, if possible, brought down to zero

level,

1

+ It is seen in essence that Popper links "the high -
i
acceptability of a successful scientific hypothesis with

its low absolute logical probability."106 in I_na.intainingj
this position, he believes he has noted what emphasiges
a remarkable difference between laws of nzture and laws

of logic. 1In his view,

laws of logic,,unlike supposed laws

of mature can be taken as certain

precisely because they have maximum

logical probability and null content, i.e,
are not open to refutation by experience. 107

He believes the less a statement says the greater its pro-
bability. . "which is to say that every interesting and

forceful, statement must have a low probability."108

105. William Kneale, e Popper's Wse of the Botion of
@ bsolute Jogical Probability" In the Critiec

¢
i

¥

'

t
+
{

al spproach.

%o _Science and Philosophy in H
106. 1Ibid. p. 145
10/, 1Ibid, p. 145 ‘
108. ... Popper, —Conjectures and Refutations, /-6g-
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onor of Karl Popper, p. 945
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‘ bedring in mind the resul- of our tests.

- 107 —,! | 1
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He argues further that svery hypothesis of natural laws 1
possesses an absolute logical probvability of 10!, and
capacity for corroborat.on remarks Kneale, is the same |

as falsifiability and "falsifiability is at its maximum

105" |

when absolute provability is at its minimum, Scientists,

Popper says, are after righ deree of corroboration and not

highly probable theories, Higﬂy‘probable:theories say |

little as they are empty of concrete facts significant foﬁ

scaentific growth., 1t is the verificationists who champiadn
the view of high probability for scientific thecries. 1
If you find th=t you cannot verify a theory,
Oor make it certain by induction you my turn |
to protability as a kind of 'Brsatz for certainty

in the hope thet induction may yield at least
that muck. 110 :

A theory can be said to have explained this or that
with a target it aims to tackle. We can also say tht sucﬁ
a theoéy m$ been tested and that it withstood all the teséﬂ
it ras passed through, Two thenries can also be compared ;0
as to establish which of the two Has withstood more éf thel
tests they mave passed through - that is to aégertain which
of the two theories is be‘tter corroborated than the other

But it can be stown by purely Mathematical
means tlat degree of corroboration can never
be equated with Mathematical probability. It
can even be shown that all theories, including

1G9, Filf#mLKn%ﬂ@w:3 "Cn Fopper's use of the notion of Abso=~
lute Logical Probability" in The Critical Approach to|
Science and Philosophy in Jonour of Karl Popper, p. T46.

-

110, - .. Popperz Gonjeciures and Refutations, The Growth
of Scientific Knowledge, p. 58, 1

. |
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:the best leve the same vrobability, namely - |
‘zero. But the degree t6 which they are
corroborated (which, in theory at least,
can be found out with the ‘help of the
calculus of provability) may apploach very
closely to unity, i.e. its mximum, through
the protability of the theory is zera. 111 |

- ——

Popper uses’ the thesis of 'content of a theory! or!

'the informative content' to show that science aims a2t F
|

low if possible zero probtability. He sees the informative

content of the conjuction "ab", of any twe statements ",
and "b", as being always greater than, or 2t least equa{l
to that of any of its components, To illustrate this we

can assume 'a‘' to be the statement, 'It will rain on Monday'

and 'b! thejstatement '"There will be a fine weather on:

Tuesday', and then 'asb' will be seen as -the statement It

Y

will rain on Monday and there will be a ‘fine weather on

We will then see that of the last statement, 'the

conjunction 'ab' will be greater than 'a!' z2s well as fb’.
It will then be beyond doubt that the protability of 'é'
{

(that is the probability that 'ab' will be true) will be
' {

b
smaller in comparison with either of its companents.

This can be represented thus:- ;
ct (a/ )== "the content of the statement a® j
¢t (#b)# "the content of the conjunction 'a! anq iht
Then we mve i
(1) ¢t @) £ et @b) < ct (b) i

The above is in contrast with the corre5pond1ng law
of tne calculus of probability. . ‘

(171) 1Ibid. pp. 192 - 193. -
‘ : |
i. T i 'I
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} 187 | |
(2); p &a) =z p (ab) < P (b) in which the #nequa-
lity signs of (1) are inverted. Thege two laws (1) énd (2)
-"state_that with increasing content,_probability dec%eases,
and viée versa; or inp Other words, that content incr%ases
with increasing improbability?112 The above analysiﬂ
is Completely in consonance with the general idea of %he
logical content of a statement as the class of al] those
statements that are 1ogica11y éntailed by it, It couid be

$2id too that a statement 15 is logically stronger than
a2 statement 'b' if its content is greater than that of {'bt -
_ A7 \
that is, if it entails more than (i*.) \
The conseguences deducible from thi§ is that if thle
!
advancement of knowledge entails our operating with theories
of‘increaSing content, it then Mmeans too that we have to
°PeTate with theories of decressing protability, If it ig
accepted that our aim is the advancement of knowledge, then
a high probability (in the Sense of the calculuys of probabi-
' {
lity) cannot Just be our aim, the two (high probability ang
' !
the advancement or knowledge) are not in agreement, i
' -+ the absolute probability of a statement 'a';
is simply the degree of its logical weakness opr:
lack of informitive content.,. the relative
brobability of g statement 151, given a statemen't
'bt is simply the degree of the relative weakness,
or the relative lack of new informtive content 1

in statement '3 assuming that we gre already
in possession of the. information 'b'. 113 {

notential satisfactoriness or improhability. The theory thét

is worth testing ig only“highly testable op improbable oneé.

112, Ibid. p. 218

3. Ibid. p. 2i9 o o
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And as Chalmers says

A theory wiich i3 no

new and bold and improbable pre
to which- is gives

corroboratad by t:

t refuted by testing

dictions
rise can be said to be
hese severe tests...114

Tge subjectivist theory gfqprobagili;yl_POPPe; sees as a
product of subjectiv:-st aprroach to truth,

theory obviously canmnot fit intd scientific structure

since it cannot be refuted,

for us to uphold the View that whatever we say or

should be Teplaced by a 'belief-statement'.
we replace the statement

that sugar is sweet' or at tiges by,

In view of “he evi

is rational to believe that sugar i
To replace cZssertions about the_ob
by any of tres

e circumlocations is
according t¢ Popper

3 sweet ',

trivial
He posits that ., .. the

ion of logical
subjecrivist replacements
as in the case of <he coherence theor
115.

laterpratat
» eXxactly

The more a statem:nt asg

erts,
probable it is.

This could te €Xpressed thus: the
probability of a senterce 'x' op a £iven evidence 'yt
decreases when the infcrmtive content of 1y increases,
We can deduce from the above that a high probabilis

Y can
.one of the aimz of

really not be

science, The interesgt

of a scientist is really on a theory that has high content.

If scientists are to be interested.in high probability,
Ve TATF. Tohaimers T

ers . "Un Tearning from oup
in the British Joirnal f'or the Philosop
VOI. 24’ 19‘?3, p‘ 166. )

'Mistakes"
hy of Science

P15,  Popper

Conjectures and Refutﬁtions, The Growth or
Scienti, U Knowiedga, p. 227. -

dence available I believe it

!

|
i

|
- T
A subjectiv

e

!
't

There is always the tendenéy

print E

For instance,
'sugar is sweet' by 'I believe

1
1

i

Jective world !

1

probability:

y of truth.f.

!

argues Popper, the lesg |

logical !



™
)

Ir

h: ‘
1
1
|
111 1
s |
. i
im - s TR -
Popper believes that they will say as little a

3 poussibl]l.e
and preferably, assert tautologies only. 1In contrast ﬂo
tais, a scientist ains to advance science, to add morea
centents to his theory, which is the same 2sa lowering-i%s
provability.

~ \
"\nd in view of the high content of universal’
lzws, it is Meither s irg

l
prising to find that their probability
116 : ' |
is zero ..." Thus scionce aims, g lower probability aCCOfding
’ r
to Popper. %
T o )
. - s b ) l
: 1
116 Ibid. P. 286 : :
|
l
!
Ao
%_
|
g
i
!
i
|
" |
|
1
|
l
o
[
l
— - v e - l
!
!
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\ Popper is opposed to induction as a method of sclence.

He believes that science does not operate by inductife

method which is a process of generalisation from particulars -
" Bn the basis of this rejection he querrlesithe

rntlonale behlnd prediction, as it is very possible that

the Tuture my be quite different from the past. He does

not see thg basis for induction; even when exPerimenté

L]
are carried out, there is no way we can ensure a repeti-

1
tion of the same process. He sees the belief in.induction
as an outcome of confusion hetween psychological and eﬁis—

i

temological’ problems. |

D

|
He sees deduction rather as an appropriate method of
science. In deduction we proceed by carrying out various

tests, from which conclusions emerge. After this we are

. {

in a good position to compare our theory with others. In-
[ - I
duction, argues Popper, is riddled with contradiction. |
x

On demarcation he attacks the views of the Positivists

- - 3
who used the criterion of sense and senselessness to demar-
!

"cate science and @ non-science. He does not see verifica—

tion as a criterion of demarcation as advocated by the 1

Positigists too. Science he argues, is a dynamic dlsc;pﬂlne
1

which progresses by conjectures amd refutations. Ealsifi%

cation, he says remains the criterion of demarcation.

Objectivity, states POpper)is a strong factor in

|
'
|
]
!

science. A scientific statement should be free from pers%nal

feelings or conv1ct10n. no matter the degree of intensity.

T
A scientific: experlence must be repeatable which mkes such
f !

knowledge accessible to others,
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1

—~ Popper has a negatlve posture as far as probability is concerned, whosk

b
statements, are métaphysical since they cannot be falsified. For him Probaﬁility

: _ , !
statements are empirically void and uninformative.

1

i

|

Popper's position on induction and generalisation is no doubt controversial.

It is controversial because there seems to be a favourable view in the scienée
community on induction and generalisation.

Besides, the method of science follows
inductive method more than anything else. It is really doubtful whether science

I
would have attained the extent of progress it has attained if knowledge in science

could not be generalised through induction. By this (generalisation by induction)

willing individuals are able to have access to scientific knowledge.

'

Popper's position on induction is definitely not based on what the scientists

5%%% do, but may be on what they ought to do. The discoveries made in science have

: :
been possible through the process of induction. It is through the examination .

of particular specimens that a generalisation is made. A scientist is not bothéred

to take and examine all the specimens of the objects of his enquiries before he
could come up with a theory.

Induction is in fact the most feasible way of
procedure in scientific research.

1
{
1
I

I
This method through which generalisation is

made, make research in science to be cumulative, less cumbersome and unified.

It also makes for easy reference and the avoidance of starting from the scratch
in research.
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For instance in the field of Biology we have Mendel'é

law on plants spacies. He mzde observation gver a period 1
of years on the variety of plants he grew in his smill 1
¥

i
]

garden., Fromhis long and meticulous observationhe made

generalisation conéerning the proportion of varjious traits

T

in the offspring as dezermined by the traits of the parents.

:l
Yarmers all over the wurld have for years benefited from
this experiment that centres on breeding. In the field-of .
Physics, the principle of buoyanéy' was established by
Archimedes'! particular 'observation that the amount of-
water that overflow when he stepped into his full bath
was equal in volume to that portion of his body which was
inserted into the bath., These two discoveries from which
generalisations were made obviously stemmed from the prin-
ciple of induction - from particular to general, generali-
sation this become a special attribute of science.. As
Conhen rightly pointg out, )

where science goes further than technology.

is in generalization, beyord any particular ST

or any'typical!' concrete local reality.

Science taken as a wilole, is distinguished

from technolegy as from philosophy, by virtue

of this universalizing understanding 117
Bertrand Russell obviously taking side with thIS‘genefali:E o
sation netion, posits timt the business of science is’to
find uniformities, such as the laws of motion and the law

- . X 118
Or gravitation."

117. Cohen, p. 81. . =

118. Bertrand Russell, The Problems of Philosophy (New Yorx,

Oxford University Press, 1980) p. 35.
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.Any knowledge that has a general appeél comrands more

L)

acceptance and dignity. From the generalisation it Qill
be easy Brw@ﬁz ‘to make prediction 'in resards to thé
future behaviour of a given object that has been studied.
This is a very salient point in science - the ability to
predlct«ﬂ’event on the basis of its features that have:
been noted and mastered in the past. For instance tnat
water could be formed by burning 1nLLammab1e gas in air.
as discovered by'éévendish}was a theory he arrived at
after carrying out a number of experiments with infla-,
mble gas notably Hydrogen. This has since become a general
law in science and it could be predicted that at any p01nt
in time that inflammble gas is burnt that water would be‘
formed. Similarly it could be predicted that at any point
in time,'"We treat hydrochloric acig with'sodium hydroxid;
in water, the product is 51mply a solution of common salt

in water? 13 If the water is evaporated the salt will be

left behind as a white solid. A1l these predictions are ;

possible as a result of generalisation made on the basis

of inductive principles. As Elgin points out "... Compre- .
i
hensiveness, simplicity, elegance and Predictive power are

features we want our scientific theories to have"1?0 A

i

theory that lacks predictive power 1is certainly unfit in the '

: . f
scientific structure. i )

119. Graham et al, p.. 94. : |

120. C. 2. Elgin "Elgin "lawlikeness and the end of science",
in Philosophy of Science, Official Journal of the Phi-
losophy of Science Association, VoI, 47, No. I. March,
1980 p. 66, .

i b 4
s

| |
k -
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Popper ra1=ed doubt as to the pOSSlbllluy of the f@tgre

S s

\
being like the past. It is quite in order to entertain t?is

kind of doubt. But science cannot progress without this \
' \

kind of prediction: There could be an exception to a rule
\

no doubt, but that does not:go to render the rule completel}

impotent. Science cannot do without prediction in spite of :
' 4

some shortcomings. At any point in time a given theory is

seen to be defective nothing definitely stopa change from
being made. As Elgin equally points out "WHew theories are
developed from old ones on the basis of changes we make in

the face of recalcitrant eXperience"1.21

It is by so doing
that we are able to take care of future developments and
changes;

POpper'é conception of deduction as a method of science

raises a number of issues. If by deduction he meant the

general understanding of the laws of nature thro ‘whlch
the prob] ems | F
science and scientists .proceed in their research, / w111

be considerable. However in real scientific research and
Ehterprise induction from particulars to general is the
practice. The view of Popper that induction is riddled
with contradiction‘is unacceptable. At any point in time
& researcher sees Lcontx_-adiction in his research works he

should discontinue the experiments and attempt to rectify

the problem.

-‘II

121, Ibid, p. 66,
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Popper's demarcition “hesis is another area of his

methodology that elic'ts controversy. His attack on k

the Positivists use o: meaningfulness and meaninglessness
to discredit, Metaphvsics is well taken. But his uses:
of falsification as a criterion of demarcation raises a:

number of problemé. ""his falsification seems to percei;b
science only in the negative.h&sﬂdéa an empi.rical‘expenience |
ray not be falsified &nd tﬁis does not preclude it from
being scientific. - | '
Even the issue of demarcation between science and
metaphysics my not be complately successful, Th}s is

because there are several assumptions that are made in

science which cannot bz explained empirically. Such

-assumptions are nothing short of metaphysics. There )

- \

‘cannot be a complete successful demarcation between science’

and metaphysics since the latter is the basis of the former.

As Kant points out,

Metatysics ... forws properly

that departmert of knowledge which

may be termed, in the truest sense of

the torfd, Philosophy. The path which it
pursues is thzt Jf s>ience, which, when it
has once been discovered, is never lost

and never miis-eads. Mathemtics, natural
science, the common experience of men, have

a high value zs means, for the most part to
accidental ends - . ° but at least also,

to those . -+ . - which are necessary and
essential to the existence of humanity.But

to guide them to this high goal, they require
the aid of rational zognition on the basis of
pure concepticns which, be it termed as it may.
is properly ncthing »ut fetaphysics. 122.

+
13

122. Xant, pp. 480-481, |
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If it is believed that there is an affinity between

science and metaphysics as the above position of-Kant i
shows and as buttressed by Descartes who posits that f

. i
Netaphysics stands as the root of physic;s,123 then a com-

plete demarcation between science and metaphysics as }
i

|

purportedly done by Popper cannot be successful.

+

On the objectivity of science Popper seems to

i
overemplasize the issue of testing which he sees as un-|

ending. Testing in science, we should note is peb an _
: i
end but a means to an end. Besides at.wnstever time

scientists test their theories, its eséence is to escer-
tain if it still lives up to its original expectation, '

{
such action is not really meant for refutation of the j

sa@e theory. ' |
Probliems, as noted by Popper, could no doubt, warrént
a scientific research but it is not all research pr@gr%-
mmes that are generated by problems. Research has diff-
erént purposes and origin. A research could be just g |

. . . L !
continuation of 2 norml assignment of a sclentist, it
|

could be to achieve a parficular purpose, it could be &

fulfillment of oneds sense of éalling (the joy one derives

from actwlising :- onéself), or even be accidental, !

Francis Bacon, for instance, believes that, ;
-+« thé purpose of scientific research |
was neither to acquire fame nor to produce -

!

i
i

123. Copleston, p. 78,
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miracles, but to improve the conditions
of human existence, and he believed this :
could only be achieved by cgllaboration, [-
the founding of adequate institutions and :
the publication of results in plain exact ;

terms. 124 [
Bacon's idea as to the essence of research in science seems
to agree with that of Popper, but it is to be noted tha%
a research in science in addition to solving humn prob%ems,
could be directed towards the acquisition of fame. . l

L

Probability is another controversiél_areapaﬁ%attmﬁiﬁlby
Popper. His position‘on this is in consonance witﬂrhisi
congeption of science as a dynamic discipline, 3But in ﬁathe-
mtics and;science probability constitutes an important and
unavoidable factor. Popper believes otherwise. He seeé

probability as lacking empirical character - to him, it igives

no information. The more empirical content a theory haé, he

argues, the less probable it becomes. f

This position cannot be so. In science and mthemtics
there is a reasonable basis for the application of probability,
for instance, if at a given temperature a given metal 'A' melts
- and a collection of such metals do the Eame at the sa&e tem-
perature - then a 1aw could be formulated that given sofand
so0 temperature that the probability of so and so metal $elting
is very high. There are provisions here for a necessary ad-

justment given that the set target is not realised. It is

; i
possible that a material with the same components as the one

124. Paolo Rossi, Francis Bacon, From Magic to Science
(London, Routledge and Kegan Paul, 1956) p. 36. |
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that melted éay at 98°¢, may not do the same. It i
cannot be deduced from such failure that the law
governing the melting of that metal is completely I
faulty, since a . - reasonable numbgr of such metals
have already done the same. and to tékecmreof j
this exception, the vrobability clause is added.

Int*the field of medical science'probability 14
very relevant, for instance, it is one of the estabgished

theories in the medical science that whenz. couplel

- that possesses genotype '"AS' and 'AS' c¢¢  xte that

!
there is a high probability of their_h;ving issues{
afflicted by sickle €ells dnaemia. For this theorf
to be accepfed a number of tests wéré carried out |
and corroborated. Bpt there can be a- exception wﬁere
persoﬁs of alleged 'AS' genes could copulate and h&ve
issues that are free from this disease. If this h@ppens,
it does not mean that this law has bFen completely |
faulted and should as such be dispensed with. If in
every 10 cases examined, 8 suffered the predicted Jonse-
quences.the theory is still teﬁdﬂg.and the probabifity
is thus1said to be high. ZProbability as used here

is to take care of any exception that might take p%ace.

Thus in science we talk about high probzability than

- about absolute truth and certainty. A pyedical doctor

may prédict that a patient who has undergone 'heart-trans-
plant' will die in about ten years. This prediction

is not an empty one. It is an outcome of eXperiments,

'
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experiences from similar cases gathered over a period’
of time. Put such a patient may die earlier op live

longer than has been predicted. In ess2nce, the much'

_ﬁ@ can say given the urcertaiaty smnﬁﬁﬁding hisg. prediction

is that, in view of my experiences in ihe past with
patients, that have undergone 'heart-transplant! and
for the fact that their situation are exactly the Same
with Patient 'Al and the fact that such prev.eus patient
died ten years after the transplant, the probability
that patient 'A' will d.e after ten years is very high.
This prediction certainly has a basisthe experiences of
the medical doétor'- ﬁhﬂt the prediction will te realifed
is another issue that is beyord him. | 7 ;
Lven the meteorologists'cannot dispense_with ﬁrobabi—
lity. After observing the weather, they can predict,tha%
the probability that thesre will be rain is high. This?
ﬁay not be alter all; but their foresczst has a foundation.
In the field of Agricultire, probability is also very
ﬁseful. A.farmer can predict that given up to 'X! acrés
of land and- 'hybrids crops' and with a reasonable degree
of rainfall, that tre probability that he will produce’
not less than 'y' bags ¢f rice is very'high. And if the
conditions he stated are fulfilled, he might achieve the

target he had set for i .L‘_ﬁimsel-if—"ﬁ | :
Thus probability ngtions are in;ispensabI; in sciénce.

t has nothing to do with absolute truth. As Harre' points

out, "To say that a certain event is probable, is to say,

: o)
with an escape clause, that it might or will occur. To
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say that some event was probable is to say that it was

125 P
likely that it would have occurqd.“ ind as a matter

|
of fact the kind of complex materials that scientists

deal with do not give room for much certzinty. 4We can
]

imagine, for instance,the difficulty that a physicist has

]

on his hand wien ne calculates the trajectory of a bullet
L
fired by a gun. He has a number of issues tc conterwd

withlsuch as the direction of the wind as well as thef

moisture of the air. As a result of all these factors

he can only as Reichenbach points out '"pr.dict the point

where the bullet will hit only with a certain probability."

This kind of uncertainty makes probability inevitable in

the sciences.,

It is amazing that Popper had to ~eject both induction

and probatility which are cruciagl in scientific research,

and yet he (Popper) advocates for the growth of sciencer

D T

{ =" dx B SR GO i R SRS 5 o
His rejection of induction and probability seem to con-
tradict this position. And as Newton-3mith points out,

if Popper genuinely abandons industion, there
ig no way in which he can justify the claims
that there is growth of scientific knowledge.
and that science is a rational activity. 12?

Science cannot definitely thrive in the absen€®of the 'app-

!
!
lication of induction and probability. t
¢

725, R. Harre' The Principle of ocientific Thinking
(London, The Macmillsn Press Ltd, 1972) P. 100,

126. Reichenbach , p. 164 |
127. Tlewton-Smith, p. 52.

126
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CHAPTER THREE
cAboll LaBILITY aND CCRROBCRATION IN FOFEER

In this Chapter we shall discuss falsification and corrobé-

ration in Popper's philosophy of science. We shall in doing so
delve into a number of sub-titles., This include Fopper's concep-
tion of theories which he believes are inevitable in sc1ent1f1ﬁ
investigation. A good theory he believes should have a good I
foundation and be able to withstand crucial tests. We shall also
look into Popper's thesis of dynamism in science on the basis o$

!
which he rejects inductiom, '

L

Falsification which he believes is a procev .re in scientific

research will also be examined., Also to be exar*~~1 is Popper'g

insistence on objectivity. i
1. THEORIES |
In the empirical science, theories are common features, They
are methodelogically formulated teo embody one's ideas with which
one intends to arnroach a given problem. Theor :s that lack strong
foundations, which are incapable of providing ss +1ons to issues
at hand are discarded in seargh of more suitable ones. Thus, the
logic of scientific research is seen by Popper as a theory of
theories, and scientific theories are perceived as unlversal state-
ments, and as is the case in linguistic representation, they are !

systems of signs or symbols. "Theories are nets cast to catch what

we call 'the world': to rationalise, to explain zad to master it, |

We endeavour to make the mesh ever finer ana finer."1
The formulation of theeries requires a lot of plan and care

se as to ensure tha£ its goals are realised,

1. Popper, The Logic of Scientific Discovery, p. 59,




Besides:, theories are in stiff competition witia one another

to the extent that it is the strongest that survives. A

good theory thet has passed through a zrucial test is that

3

which takes us closer to the truth. And as Newton-Smith buts

it
it truth is the aim of science ... we are nevar entitled

- .

to claim to know the truth of scientific theory or h ;othesis."2
¥ :

There is, however, the awareness tizt there is thre itruth: all
1
. . . 1
our efforts are just to approximte i%. :

Popper larps on the issues of when a theory merits to Qe

ranked as scientific, when it is to be accep zs a way of

taekling a given problem. A theory, he believes, should b%

.y capable of opening up new ideas, be able to mke novel
] _: B

predictions. For instance, ' ‘
winstein's gravitational theory +ad led to the |
result that light must be attrac’ = by heavy ‘
bodies (such as the sun) preciseiy as mterial
bodies were attracted. 4s a conse-uence, it '
. could be calculated tlmt light fro.s a distant
fixed star whese apparent p031t10n was close to
the sun would reach the earth from such a !
directiocn that the star weould seem to be .
slightly shifted away from ths sun; or, in other'
o“ds, that stars close *o the sun would lock as
if they hmd moved a little away from the sun,
and from ones another. 3

"

Popper sees this as a case tlat cannot, under normal -
'circumstan?es, be observed as such stars ars render=d invisible
in daytime by the sun's consuming brightness. But in the
event of eclipse, the photographs of them can be takeﬁ. Grénted
that the same constellation is photographed at night, the
distances on_the two photographs could be measured - .
2. W. H. Newton-Smith, The Rationality of civnce{’LonAOn '

Kout ledge & Kegan Faul, 198L} . 44, . ’
3. ) Lop*on“,_(}ongectures and Re¢uuatlonu, s P36 '
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introducing some ad hoc auxillarﬁiassumptions, or by the re- '
4

interpretation of the theory in such a way that it escapes l
' |
falsification. 'This kind of procedure can always be, but that"

the theory in question is rescued from refutation is achieved

P s

at the cost of destroying or at least lowering its scientific

status.,
i
: _ _ !
protect a theory as €0 ensure that sueh a theory has a focus, |

Fopper believes there should not be so much anxiety to

an aim and be explicit enough as to how to achieve its purpose,

He, as a result, posits that the main task of a philosopher should

be the ¢cultivation of critical habit, and as Bértley 111

points it out, ' '

i

philosophers, should not demand and search for o
infallible intellectual authorities, but should ot
instead try to build a philosophical programme for !

counteracting irtellectual error, 5 :

He believes we should be bothered on how our -intellectual life and
institution should be arranged to the extent that it could open
up our beliefs, conjectures, policies, sources of %deas, tradi-
tional practices, among others{whether Jjustifiable or not) to
optimum critical evaluétion 80 as to counteract and possibly

eliminate as much intellectual errors as possible. He does not

see such things. as fglarity' and 'distinctiveness! as criteria

of truth, but certainly when a theory suffers from ebscurity and '

confusion there are obvious indications of errors. i
'
Fopper seces science in the light of constant changes. ,

Nothing is ever statiec in science: hypotheses are tentative 9

5. willlam w.:BartLey 111 TRatlonality Vs. The Thee#y oI Rationa-
lity" in The Critical Approach to Science and Philosophy in
Honour of karl Popper, p. 21.

3

w
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subject to refutation at any point in time, Fence Dynamism is

the term he uses to describe this pProgressive nature of SCience,

2. ‘©HE DYNAMISM OF scIsmer :

L

Popper rejects the rsychologi~sl thecry of inductien which
!
!

impress or impoese regularities ®A us, He believes instead that

central thesis is that we wait pasgively for repetiiions teo

b

we actively attempt to impese regularities upen the woerld, We
make attempt to note 8imilaritieg in the world or nature, angd ‘

when such atteapts succeed we try to interpret it in teras of
laws iavented by us. A conclusion may be hastily reached withou{
waiting for Premises, but such could ke dispensed with very much
later if by observatien such is shown to be wrong. He sees this
theory as that of trial and error, of 'conjectures and refutationé.'
By this,.it coulid be understoocd why our attempts to force
interpre.ations upon the world were lrgically prior to observation'
of similarities, The legical reason leading to this rrocedure can |

¥

be. established and for this reason Popper believes it could be f
' t
applied in the field of science. Scientific theories, he argues,

4

could not be seen as the digest of observations,

bt that, they were inventiogs - cenjeciures &
toldly put forwars for trial,‘to be eliminated

6. Fovper, Conjectures saue nefutaticnms, p. 46,
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He believes there is no doubt that it is a widely held
notion that the procedure of science is such that we move from
observation to theory, to the extent that it looks as if we were
being insincere and awkward to say othefwisé. He affirms strongly,
however, that it looks rather ridiculous to believe that we

can start with pure observations in the absence of anything in

the nature of a theory. In an attempt to drive home his point, he

remarked that some years ago he made attempts to make this issue
more clear to a group of physics students in Vienna by starting a

lecture with the following instructions: 'take pencil and paper;

carefully observe, and write down what you have observed.' 1In

reaction, the students asked him what he wanted them to observe.

From this, Popper was convinced that the word 'observe' is absurd.

He posits thart,

observation is always selective.
chosen object, a definite task, an interest,

presupposes a descriptive language, with
property words; it presupposes similarity and
classification, which in its turn presupposes
interests, points of views and problems. 7

It needs a

Objects are subject to classification: they can become

heywise
277 : only when they are related to needs and

.

similar or :

interests. This rule, Popper believes, applies to scientists as

well as to animals.' In the case of animals, a poigt of viéw is
provided by its needs, the present challenges, and its
expectations; as for the scientists, By their thecretical
inferests,‘the'special problem under investigation, their con-
jectures and expectations, in addition to gﬂe theories that

they accept as a kind of background; their frame of reference -

[ o

7. 1Ibid, p. 46
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thelr area of expectations. |
i

He likens the problem of which comes first, the hyoothe-

the observations (C) to the
the egg (0).

sis (H) or t of the Hen (H) and

hls answer to the latter ig '‘%n earlier klnd

i
of egg' and to the former his answer wes an earlier kind of
hYpothesis.' Tt is non- ~disputable, he asserts, thet 3 glven
hyrothesis chocen aught to have been preceded by observatlons

the obserVations, for instance, that it is designed to explain.

|
Such :

Observations in their turn Fresupposed the :
adoption of a frame of thecries, If they .
were sgignificant; if they Created a need for '
explanation and thus gave rise to the inventionl
of & hypothesis, it was because they coulgd noti
be explained within the old theoretical framework,
the old horizon of expectations. &
He believes that there is no risk of infinite regress here.
If we go back to Mmore and more primitive theories, as well
as myths,lhe argues, we shall ultimately discover unconSClous-
|
inborn expectations.

Every organism POssesses inborn reactions or responses

i
which include responses adopted to 1mpendlng events. L[xpec-

tations are what these responses may be called, which is not

) . . ;
to say that the expectations are ¢onsciosur, For instance,
I

and possibly,
And the fact that there is close-

& new born baby's expectations include to be fed,

to be protected apg loved.

ness between expectstions and knowledge, it can still be in
order to speak of Yinborh knowledge.' Such Anowledge nonetheless

cannot be valid g priori just as an  'inborn expecta- |

8. Ibid, p. L7. |
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N tion! may be mistaken. A newborn baby*s expectation to be!
P : '
it?' , fed, loved and protected may after all be illusory. In :
' essence, it could be asserted that we are born with expec-

»  tations', with 'knowledge which ‘nonetheless lacks valldlté

]
mpor-

a’'priori, The de51re for regularlty is one of the most 1

tant aspects of. this

It“ls ‘aninborn desire

!
for one to always look out for regularltles, as could be noted -

from the pleasure of a Chlld that satlsf

ies this need, . |

: o Ao, y . - T r;-;q s S . : i

. C e fPoﬁber-helieves that,thgs“expeﬁtation of finding regu-
D L e Ces v -

LT "larltles 1s both psychologlcally and loglcally a prlorl, s

e ,,?: ._.1-¢ o

It is loglcally
_ J

/

prlorl to all observatlonal¢

experlence, as L
v 3 . L

s
""though 1tf

% !’*'- .,'

ectatlon is not

fln,this sense the exp
"' * ;,.,-', -.f; .5‘1:'.3 7t r-
: A%

. .
2 »",44_ i LI
ok =
“u

ffsufferlng fallure.
}.-#

¥

PR . "?4»; ; : ‘,4?5 . "~
~”«constructed by us (1t could be a lethal
: Pt gl -'-"'““ P e s R g "'é‘e"‘ % LT -
u& od 23 ;Mw‘“"" - -
hlch 1n§bomparlsonxw1th our ordlnary env1ronment is’ so
- 2w i AT é SRR
] : t‘éf‘! auf 4y i ® A . L- gt = A i
; so derly to"thesextent thathwe cannot flnd regularltles., He
s #‘f ’, ?aﬁ I AR %% ". ’hl.’* ”"é,," ‘-" Ny L r !
' ﬂ \‘ a:.“; 9:3‘-"' J o, o Do arediy - N ke
o -:Wlth .the- v1ew that our search for knowledge must
.’" Sl 8 y “h MJ\ A."'""' *
o Fa J 4' o P . ".1_:;. e
ﬂex-.”’f succged“&noﬁmatter what mﬂIt-lsﬁn lways the case that we are L
- - E BRI s T FARPR 2 ES L
i: . ."E ;k‘?'snfiﬁsiow : ’1 F" e ‘.k'ﬂ t‘—;, ’ ! ;
E ' successful 1n-1mposlng the*laws of our 1nte11ect .on nature. - .
l‘.éﬁi—:,’ *-9"':9 ‘E;: “"':‘7-:7‘(5 "T--‘" -*-}“ = IN:—'r-\‘ i L v !'- - * b "
B ar e A P L ‘%ﬁEHWva_—“.4" . !
r Ty Nature'has”the‘capaplllty-to show all‘re51stance to our attempts
. oy T U Feal “a L] SEemL s " PR b . . - - PP
Al fagte A gnm P e el e e e R AMF
- eé*ﬁ;rto\lmpose our-1aws on 1t ,but there 1s always the opportunlty for
L, . - Dok Faly e i. i * I t
SO Ee A Bkk*‘»~; DA RN i '
‘Lj.us}to;tfﬁ' Thus when .a sc1ent;stchas a’ purpose, a goal hel w1shes
- T at,.‘-,':fir;t‘-‘.“h- ‘_‘J.:" t '?- e ‘1 . Toaeak 1 - .
AT to{aftaln, pproach that w1th all resources,f”*
+ -~; L ‘1‘,:5.; - ' &"‘.ﬁ. v . it
ool i But it does not follow j S
. "3Jj < _
o T < . (.
Y % that he must succeed in attalnlng such goal It is not :
v~ . . ) ; 1
. - - ‘ - -
o 9, It:id; Pe. J.J.B T i -
- - i .
vl 5
= y : - |
& .
- N . ‘ A n' " .i,' L ...5:‘"1; r .‘.‘ ’-:2
I R ¥ 2 o AL g ey




&

@)

1

encugh, however, for him to give up after a first trial.

i
i

and ruthless injan

Thare is alwave +he tendency for a sericus-minded

resezrcher znd en - Cvesturer to be dogged
attempt to acanieve (ils purpose. Thus, there is a battle
between

argues that the tendency on the part of man to search for

|
regulerities and at the same time, impose laws upon nature|

leads to dogmatic thinking or behaviour. We are inclined to

|
look for regularities everywhere anéd we dismiss zs Lseless

any event that is unable to maet up to this expectations, |

i
The belief is that such events will take Us no where
as they are nOb In consonance with our proce@ure and manner

of research. This dogmatism, he argues, 1is not entirely

1
useless,

as it is an outcome of g state of affairs that can

only be handled by the enforcement of our conJecLu‘

es upon
the world,

The other positive aspect of this dogmatism is,

that by it we can aprroach a good theory in stages, by way‘

of approximztions., T habit of succumbing to defeat very

easily prevents us to notice that we are almost right. )

Dogmatic attitude is most often the outcome of a

!
strong
!
belief; it %ties us to

our impression, and by all

means resist
all attempts for change.

In contrast, critical attitude'i'

S a
|
versatile and Pragmatic posture,

It creates the tendency to

permit modification to Original tenets. It admits doubt and

Popper's position, however, is that |
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them to test, to refuté them and if possible, to falsify them.

On thé basis of thé above fact, Popper asserts that critical
attitude agrees with science culture while dogmatic one is 2z
common phenomenon in pseudo - science. It could be inferred from
this that the pseudo-sciencé attitude is more primitive, and is
in existence before that of science. Criticism, as a matter of
fact, is directed to prevalent and influential beliefs which are in
need of critical revision, which is to say that criticisms are most
of times directed to dogmatié beliefs,

Thus science must begin with myths, and with

the criticisms of myths; neither with the

collection of observations, nor with the

invention of experiments but with the critcal

discussion of myths, and of magical techniques

and practices. 13.

Scientific theories are promulgated and passed on not as a dogma,
but as what should be subjected to discussion and a pOSsible improve-
men?. Popper sees this tradition as Hellenic; which could be traced
back to Thales who is regarded as the founder of "the first school’
and the concern of this school was not with the preservation of
dogma. A critical attitude to the acquisition of knowledge, he sees,
as reasonaﬁle and rational. A theory is only a way of looking for

a solution to a problem and each theory is subject to improvement.

As Kneale puts 1t, there is "no final satisfactory theory

13. Ibid. p. 50

-
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docratlc thinking, an uncontrolled wish
— ¢« {o impose regulerltlec, a manifest pleasure
N in rites and in repetition as such are charac-
= teristic of prlmltlves and children, and inc-
reasing experience and maturity SOmetlmes create
an attitude of caution and cr1t101sm rather tnan
of docmatlsm.l10 : g

N

He is in aﬂreement with an assertlon of-the psycoanalysts

-~

" which Halntalns that neurotics and others Q‘11.z'e 1nterpretatlon

of the world in accordance w1th 2 personal pattern that cannot
i

?\ B be given -up ea511y, and this can often be traced back to'

: chlldhoodj‘a pattern or'echeme that was adopted very ea511y

) in llfe is malntarned thropghcyt and wwhatever experlence

Qf. e that‘lsbnew re rntergretedcln terme,gf'lt verlfylng 1t as

Ef‘ ' ”'1£"wéfé;“and“stﬁéhéthéhing to 1ts flé;dléf °11 HlS plcture ”
- ,_;q_,’“ Fias _"‘_:":,’:n‘ AL T R R _ ® b

of dogmat;sm agrees wlth the‘above descrlptlon .in contrast

by T ke g .,‘ R

E 5 . _j A B i A .
49 ftO crrtrgal?att;tude;tha,':s opgnemwup and ready to welcome,

E ,3;*" ;“’ R B ,"-:’; W AR :;‘f_'f’*’;?i" RS st

P N “noverildeas _;Mo§t‘ney§”5e§,‘heksavs,,could be explanable

3« a2 Tadis OB S 3 o L

i rpartlallyﬂarrestedxdevelopment of the crltlcal

. el By L] .

3 - R s % 'ﬂ T oo

R L
Tﬁ:fﬂto anwarrested rather than\a natural dogmathm, o
' vto Tésidtance to" denands fér.the modification e
and adaustment ofucertaln scheuatlc 1nterpreta— ‘
ftldns and“re5ponses.“-Thls ‘resistance, in its: i
turn emay perhaps be-explalned vin ‘some cases,,
,rzas ﬂueﬁto aniinjury. or'-shock"resultlnIr in fear
; "andeln ‘anzincreased’ need‘for assurance or certalnty,
'n-'fanalogous t0 thes w%y 1n whlch an injury té a limb.-

[

R " makes  us afrald to move 1t 80 that it becomes © . -

I i e v e

N A ti;;igt_Lésﬁie*bellefsthat tne appllcatlon of dOJmatlc attltude

. fTHE/ :;3§}§:c§o§,ivm%eiaéegfjofthe tendency to verlfy our Laws and '
. ?s '?;?§€£%m§£%9é bf?éttemp£; to apply then and to confirm them even

‘%E:‘i{" _;:.to_tne.e;te“t'of neclectlncr refutatrons. ‘In contrast crltlcal

attltude involves the preparedness to ohanve them - to subgect_

10, Ihld, D. 49 T e T — %
11’. I_bid,'p._49 _
1 2- Ibid, P . 4—90 ) . - e ' Lx';
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because nature is infinitely complex ol 4

LI ' i-
&

E%;L _ He believes that it is an effort in futlllty to :

D try to justify or prove anythlng (out31de of narhematlcs
| or logic) and that 1t is unreasonable to demand for ratlonel
) . proofs in 801ence. In splte of thls he stlll extols the

v
\"_‘.

role of lovlcal argument of deductlve lovlcal reasoning for

N
_ the crltlcal approach, not becauss. 1t pernlts us. to prove.

L
our theorles, or to infer them from observation statements, .

R - o but because 1t }s only by.purely deductlve reasonlng thati
P ‘-ﬁ_ﬂ'we w1bl be able to dlscover what our theorles 1mp1y, and |
r . : "'-l .5 il ?‘}"‘ A
: She thenabe-ln % ;p0sitiodn.to! crltlclse them 15**And it is only
T SRR T P D
":fbyfcrltlclsmuthat* able 1) flnd'the weak spot in a -
¥ ,‘.\' %m‘lﬁf ﬂ o ..-', 3 ,.:..r S‘J:ﬁ!‘“‘%\ i B~ A o -
e s ! a.saj o : ’
f; - . B
?gge% ;ﬁ%éc'sse% ‘or refuted there will -~

wb > ,,;_‘:
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. g& *i'" ,;,_ L s w««w“ e : <
‘ =, Y dﬁr A kS i l" ! LI PR
dEteCFeé*pould ed to;a newzlnfornatlon?ln sczentlflc
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y‘*p01nts out=
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egg ~p0531b1e refutatlons There could

And by %o‘ T

i
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, J‘:Pally;q%ge‘;g the'acceptance:of the theory w111 be noted and -
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ted to 11ve 1n the
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Jx MY Wilkliam Knea19533801eht1f10"Revolutlon for Ever™ in .
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. EF 15;“ . *Popper, Conjedtures and” Refutatlon The Growth

- f;fof-501ent1flc Knowledge, p. 51 &
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necessary adjustments thet he could do, and Yave utilised

the much opportunities available to him, and have tried enough'
o
- to explain phenomena as much as possible with theories and !
laws, then it follows that the only rational way to approach 5
issues should be by trial and errors. Aand this is the same’ |
aS*we”prOpOSE“COnjECturE_Eﬁﬁ reTutation” theories boldly, and |
'in turn put in our best to show -that they are wrong: if our
. ' " t
efforts failed‘we grant them'acceptance tentatively. ]
On the ba81s of this argument Popper goes to say ?
-
that all laws, all theorles are essentlally congectural or
ai : hypothetlcal even.lf we are ‘unable t0'72@1chnnm about themf .
ko ;,, anymore., Prior tg*théﬁfefg}atlon of .a theory,. we can:hardly.
. - R S W S T A -‘;‘v - i i ’ i
‘at 4 - . . N
know in what wayf?;modlilcatlonﬁcan be carried out in“it. The
* \‘t Big P
v‘ oL '-*E e : 1
_ 1nferest of them§01?ntlst‘7§§ prOpound a bold theory
j{;; 1-1and a theqry is b?%?‘%g_fhalge£§§P031tS’ 1f o
1,{:;}::? . -- g“ﬁ Y £ § ENE itk ‘i “i”;«'" v -&-_- ¥
Pt T 2 R it predlcts 'new' klnd of events (whlch the !
DY - phy81clst caﬂls.'new*effects') such as the j
E : predlctlon which led to .the discovery of ; i
PR J.wirelessy waves**orﬂof -zero-point energy to !
& s ' the art1f1c1al bulldlngmup 'of. new'elements S
Lo ' not, prev1ously -found in ‘natire as. .opposed to - i
L "'events Of agkindwhichlis Khown Such as - R
' " ecllpses % Or thunderstor 18 o ‘
- y - o L] . 1
. -3 B v R o L et P
* Theories- argimeant “to be in stlff competltlon with each!
: 1 --\ ER I A
other The ad0ptlon of a crltlcal attlgggggto them censures¢J.bwh_
that 1t is only the flttest that surv1ves. "There is no b
17. Ppppgr,”ConJectures and Refutatlons, The'Growth of + |
;" . . ‘Scientific knowledge, p. 51 - .
.18, "ALFS -Chalmers . "On. Learnlng “from our Mlstakesﬂ}Brltlsh
Journal For the Phllosophv of Science, Vol. 24.
N p. 165.
‘fé: " * '
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chance for the emergence of fragile and weak-founded

theories by the application of our critical method:. There

is a lot of sense and natiomality in thls pnocedure, POpper

i
i
l

believes.; The success 2f science depends upon this (crlti-

cal argument) the appll\atlon of deductive rules, lucx and
A C ; }? J

i

ingenuity.

- e e
kS

The essence of observatlcns and experlments-ln 501enée
N ¢.V
1s simply as te sts of. our conjectures or hynotnes&é thati

is attempt§to refute them This is -in coneorw1ty w1tn the
Dflq01p19'0f ernlricism which centres on the contentlon {
that in sclence it i~ only witn the weapon of obsermation
and experiment that the acceptability or the rejection ofi

scientifie statements, iancludiig laws and theories may bei

L et

attained., And the accertince of iaws and theories as ear%ier

on noted is tentative which FOppefﬂat times called hypotheticis
4 theory that is capable of surviving the severest :

testa we can afford is at least accepted tentitively; if ;t

. . - . . .
cannot do this, it is rejected. 4and we are able to arrive
at a theofy fror a problem-sitiction, and the theory is !

i

expected to enable us to elucidate the observations that |
created the problem. Anl the process of emerging to a'g&od

theory frem observations involves the testimg of a numbeﬂ

of theories, elirinating bad ones and in the process bhe dble

'
1

to invent new cnen, | : [

and, aa 3 mitter of fﬂct, the nnthod ol trial ;nd errvor, .
involyes the eliminaticn of false theories by obqerv;tlon ‘.
etatunmntn. That wo preier non-falsified thcovies %0 fahnjled

ones is simply because-science-entails the search for truth



&

rejectlion of induction centres on hics fr=zile faith on

lawsg, and the frct that the future 712y nct be like the |

ot

r2st He cited the c2se 0 he =2ppe~rance of sun at '

€y

he Tect thot water ney not gquench thirst and’

=
=
o H
]
e
un
U
-
ot

.

L

¥

. : : . ) o ]

alr being =ble to choke those that breathe it. Qur belief,
L

¢ argues, th=t tne future will be like the p-si hme its

-

found=tion in the vier $hat laws of nature are immutadle.

ind the laws of nature, he argues Turther, can on

rezliable if we are in possession of regularity that does
|.r N

not chanse, hut cnce thers is 3 chnq9€ in regularity, tLen

vhe Toundation of tre laws of rnature Fas Desn rocl

LU

Tt we search for natural iaw is bscause = h=ve thne i
N . . . L. . . i
nelief that we can find it, and that it sxists, but “our
belief in a given natural law, Popver stated, cannct have

a safer basis than our unsvecessful critical attenpt to

P : refute it.?

S - h Y ] . e LT . l_!ﬁ
N N ) e R <3 '._f_
19, . pqpper Conjectures and_Refutatlons, The Growth

of Sc1ent1flc Enowledge, p. 57.
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» S0 long_a proposition says something about the

- 4

world that is concrete and whlch could be fdlsified, ?

&)

- 'P0pper belleves that, such a pr0p081tlon is emplrlcal f
And it 1s,by‘empirical-evidence that the falsity of a
pr0posit10n'could be inferred. The falsity of a partlcular

prop051tlon could be establlshed right-way, but.a unlversal

S S o — __}\

prOposltlon fa181ty ey not be establlshed at once. And

once such a proposition. is not yet 1a151¢1ed,,it is-to .

be taken to be prov1slonally true till further notlve.
- ¥ ] i

< *

p e ‘ : Munz puts it thus. R .

no flnlte;number of positive instances will ST
\h ‘ever conclu51ve1y verify a universal prop031-
.,':tlon- and simi¥arly no flnlte numper of observation
Wl lwever entltle us to use a ceneral concept or
F iz 1 Ayt .
;ﬁra«word ;whlch;means more thanfone thlng, only. L
wBut¥3951ngle negatlve 1nstance w1ll conclu51vely .
', refute abgeneral ﬂaw. 20 : N o
" ” - o _:‘::“ 3 - s . . .

"‘ LI
‘_; e _' X f, ‘-"(; { (- -J-:vw"‘ }'i i r ___7" _‘f e - TR - i'-f"! : .
e g'ﬂﬁiﬁkﬁﬁgﬁilopment of our;methods Of;ﬂhlnklng and ialklno about .
S O LEA PR e L -~-»%ﬁ";CLL : n,'fﬂé“ AT T S
vy ’ It 1s‘only in. the: precess fof" d01ng;thls that L
s -t

ﬁ'.- u[_.-f." . ﬁt"

Lo}

oy . _‘At ‘.‘:.!“.«‘”"*:“ e, Y - ; ;_

¥ "1-.
;e to‘appxe01ate”the complex1ty'ef nature, and;“'

f P i A ﬁi

: ' A e+ C
FA AT f thlsdnnderstandlng enhances the uses we make of 1t ‘

- -

._.a_-_...._‘_-_-— 2 _.,,.-
- E

- by
ust Jhave a. foundation,«
. ." : , o . ; .. v = l
S*lt“ls not p0551ble that;our knowledge should startf .
5 f

FEoraxd o T Il
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. : gty 3 : :
v A s rpﬂtnothlng,"but certalnly as earller remarked,qlt 1&
- i s ‘_,’_'*.:j i_"‘-— < ¥ ; : 1 v ot ww; ‘ o N -
P e e TR ) e SRR '
AR * . enot fromxobservatlon. That ‘we are able to advance out # .
iﬁ? ﬁxf o 'ﬁfﬂn i s g . o]
e ST f-‘knOWledgeﬁls because there 1s always the p0851b111ty ofw o
o ) .a' ) ) ‘ 1 v —.-. g_ . e . '
. e modlfylngtour earller knowledge. _And as of sources, most
s R S - P g P
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of the‘sources of owr knowledge are traditionaljbut any |

i

aspect of our trsditions1 knowledve, even those that are |
seen to be inborn are sutject to critical evaluation and |

possible falsification. The significant role that observa- |

tion 2nd reasoning - intuitionfand rezsoning inclusive - . . f

[P - et

T TTTTTTUPplay IsTIiN enabling Us in the oritioal evnluatlon‘ of bhoqel

bold conjectures with whlch we examine the unknown forces ofl

i

nature, which we wantito know.for the service of mankind,

i,

It is wrong_ﬁo see any*source of knowledge as
ultimate. Hn welcomes .any source, ﬂny uugvestlon, so far

2s such will be . exposed to crltlcal exemlnatlon. It is only
L .{ t
- by crltlcpl appralsal’and\rlgorous tests -that we kn0w the ' 1
. , Fop g B 4 A .

*offa;source‘of knowledge or theor{;
-, . . E f.;'h.:“ v e -4: oo . . )

?

ﬁ?ttempted re;utatlon Or severe
( cruc1al') tests are’condu01ve to the—frultlon ol.the scien%
: ? ~ k".‘“‘il ' #‘ 3 . i

}; | 1; j,-r Slmpler theorles, he argﬁes, ‘have hlﬂher uevree of testat
ffkiffli‘ %lllty than compllcatedbonégi Poppeé stLongly belleves in the
 ;f; ;Lﬁ_i:Lt111ty of SClentlflctresearch '*A research %&uld ive },

- ? - r‘l' l

"’dlrectloé and ‘a purpose.~ It 1s only the cult¢vat10n of this

= e 5 ’ l'

oo ;%.*v1rtue ‘that’ w1ll brlncr out the best out of science. It is not
b . . —— k. o e !

[ Y—

'L;‘Very much™ 1n the 1nterest of 501ent1¢1c grow*h he argueu, for

# ,;2 l

-t
a 501entlst or a. ph11050pher at that to be pre-occupled with

'

. talklng &bout what he or others re d01ng or ngh do.
What contrlbutes “to 501ent1f1c progress, he belleves,
s , :
:?; ' is for a SClentlst to tackle and p0551bly solve sciéntific I
~ - . . !

t .

problems. He says that,

21, Adolf Grunbaum ”Is the. Method of Bold Congectures and .
Attempted Refutations Justifiably the Method of Science"
in the British Journal for the Ph11050phy of Science. Vol
27, 1976, p.-105. L - o
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‘. aqnyunsuccesqful attempt to solve a

scientific or philosophical problém, if it is *
an honest and devoted attempt, apoears to me ;

more significant than a discussion-of such
2 question as 'what is science?! or 'what .
is phllosophy? 22 :

- .

Similarly, he does not place so much importance on the .
distinction_ofjﬁlsciplines.' He reasons that we oelleve .

L mv;.i————lus—prcblem

that we have such.a thing as physics, or biology or ar- .
chaeology, and that such . 'studies' or 'disciplined could be
dlstlngulshed by the subgect natter which they investigatej,

. centres on the conviction that a theory necessarlly follows

_sfrom a deflnltion of its own subgect matter. He does not,

hé’&:’évéﬁ accept ‘the fac;c that subgect mtter ‘should be the
k;&@%ﬁisgﬁgrwplaCJng areas ofvstudles 1nto dlSClpllneS.

2 ‘_D1s01pllnesjare~dlst1ngulshed partly for* )
“historical.réasors and reasons:of admlnlstratlva
nconvenlegceg(such#assthe organisation of- teachlné

{

L"""-f;',:,_;__l,\irhlch we constriuct tosolve our problems have a
ol ot tendency t growwlnto*unlfled~system. But alll
thls class1flcat10n and distinction is a compara-
tlvely unlmportant ahd_ superficial affair. We !
, .L';ﬁ .are not-: studentshof{some’subaect mtter but B
“ ’W}??- Students of, problems?’ *And problems may cut ' .

or dlSClpllne.; 3 *ﬁ

r,.

i - . o by
J: . L e - Soer - ‘, _ .,1_._,,5-“7 -.-.._p-.-..-. PP a2k »

‘!,t)CL?Li stance w1th the case of the act1V1t1es of a geologlst f

PP ¥

-.m.“\ \#l.‘ 3 &

P

we b

X Ty

.
e LT e

B depos1ts of +0il oriwanium in a- glven place can be effectl-“f
% vely tackled w1th the theorles and technlques seen usually

,1-{. m .‘,. ,""k . .“< 4 ]
ajk)hthematlcal phy51cal and chemlcal Also, ‘in the area
; e £ }

.:-d"

"of atomlc phys1cs, geologlcal survey plays a 81gnlf1cant

22. ~ “; P0pper, Coq;ectures and Refutations, The. Growth

———

"oof Sclentlflc Knowledge, D. 66.

- _ - |

—— R e

~-and of, app01ntments), partly because the theoriles.
rlpht across the bcrders of any subaect matter .:

such as evaluatlng the chances*of dlscoverlng§7‘“*'

.

As an 1llustrat10n of the‘above assertlon, we could EVWQJ



- "”“‘“'”‘”“‘“““”“‘Despite'the*above'points;“Poppef;still‘admits—that"some'" -

“)

' ..!Zq -

role in<handling one of its most abstract and fundamental
theories, like testing predictions about the relative
stability or instability of atoms of an even or odd atomic

number. It is geological techniques and theories that are

applied to solve this problem.

problems, which could be tackled by making references to different
disciplines, can still be identified with specific disciplines.
For instance, two problems stated above rightly 'belong' to
geology and physics respectively: at least the major issues )
involved in them are common features of those disciplines.

It arises out of the discussion of some theories,

or out of empirical tests bearing upon a theory;

and theories, as opposed to subject matter, may -

constitute a discipline (which might be described
as a somewhat loose cluster of theories undergoing

challenge, change and growth). 24

“The @ﬁking of the above Roiﬁt, he reasons,.doesfhgt af%ect

his poéition ﬁhaf ¢lassification into diéciplines plﬁys minute

: ;oles.in‘the acquisition and advgncement 6f knowledge. Ouf

| interest should be on ho; to tackle frob}éms and not how to -

‘béloné to some diséiplines; It is the gﬁiiity fb f;rﬁulate
— theories, through which a problem could be tackled that makes
sentist. He (Popper) remarks, hovever, that

one an authentic sc

e N

theories, no matter how solid their backgtouﬁd, may .not enjoy .

any permanent status.

., It is the fact that no theory has absolute claim to truth

-

24, "Ibid. p. 67

e
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s
o thaw “he need arises Jor every theory to be tested as
Z. ‘rigorously as pOSSlDlE with the aim of falsifyingglt.
;;. - In the process of doing this, new informtiop abo%t the
‘ theory could be found which assist generally in fie acqui-
sition and growth of ccientific kpowledge. This is what f
hf  makes reseazch-programmes in s sclence to be dynauuc. f
In line with his iynamlc outlook to science, Popper !
rejects the metaphy31cal idea of determinism, " He belleves ?
the theory is hardly Justlflable fo; various reasons. It. i
does not agree?,aocordrg to hlm.g:.thtne ratlonalist? ‘tradition!
éég to which he subscribes. It is also not ip agreement with
~

rational ecritical attltlde which is the hallmark of 301ence.J‘

If there was not tiis critical attltude,'lt 15 highly f

_ ‘-
doubtful if we can. mve science as’ we’ ‘do today for "'sc1encee

. o PR W, S, Sl S
2l e
s .

' @fiﬁwf is olfferentlated from the older myths not by belng:somethlng

dlstlnot from a myth out by halnb accompanled by a'second— ’

order tradltlon - thau O¢'Crlt cally dlscu581n +he myth "25

woat we hagd previously WiS the first order tradltlon when

. . oo
there was just a story nznded cown. But now, story'ls stiil

; rended down, but there is tne provision for rutlonll d1n0haq1u

e
b for rritical retlection énd a follow-up acceptance, Emodifi— i
oaﬁion or oomplete'rejecfion. The second order traaltlon

(critical attltuae) is findamentally one of the

greayest as ue:.
2 S .of science for he believes ™that sc1enoe is essentially |
e
—t
L criticall;that it consists of bold c¢onjectures, controlled bJ.
% ‘ B
w4

25, "~ « Popper, Conjectires and Refntations, The Growth
y of Scientific Knowledyge, p. 127, .

-
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criticism, and that it mnay, therefore, be described as '

26

revolutionary,"

In a sense, Pepper Sees sclience as myth-making ;n ceompari- ;
som with religiem. There is a difference, however, between
the myths of'science and that of religiom, This differeace
centres om the critical attitude of the former in conmtrast to ]

the aogmatic attitude of the latter. When a sclentific myth is

- i

presented, there is an open-mindecness about it. Anybody can
use it tc face a givem problem it is meant for. After attempts
to ds this fails or succeeds, it could then be said}this myth

is suitable or not for the handling of this kind of problem, %
. : !
This fimding will form the basis for its rejesction or acceptance,

By so deing, the gzrowth of secientific knowiedge will be eahanced, |

Thus it is Ji» nvth or the theory which leads

to and guiges our systematic okservation - observa- ,
tigns uneertaken with the intention of prebing inte !
the truth of the theory or the myth. rrom this '
poeint of view, the growth of the theories of science
shiould not be considered as the result of the colliec=-
tion, or accumulation of observations: om the eontrary,
the observations amd accumulation should be considered
as the result of the growth cf scientific theories, 27

Pospas eélls this the 'searchlight' theory of science;

which is that it is the duty of sciemce to throw new light on ;

things; that sciemce im the precess of solvimng problems and Crea=
ving new ones, proefits from observatioms., Whea myths, for instanqe.

are neunted with enéqgh_pressure of eriticism they (myths)

26. Popper, "Normal Science and its Dangers", in Criticism and
the Growth of Knowledge, Proceedings of the International

“Celiogulum in e Pnllosophy of Sclence Londom, 1
Volume [, editrd by Imre Lakatos ®t al. p. 55.

|
27. FPopper, Comjectures and Refutations, The Crowth of Scientific
Knowledge, . T27+ -

!
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are forced to condition themselves to the challeﬁgés of
providing us an adeguate and a more detailedépictufe of the

world in which w2 find = ourselves. This is basic@lly why

sctentific myths, when exposed to the pressure of writicism,

are quite distinct from religicus ones. 1In theirforivin,

however, they are properly seen as myths or lnventlons.
lie emphasigzes that it is a Fnevous error to see

scientific theories as just. the results of observatlon,

they are instead the products of myth-making and of tests.

Tests proceec p&rtlj by way of observatlon,

and ctservation is thus very importint; but

ite Jimetion is not that of producing thecries.

It plays its role in rejecting, eliminuting

and criticising theories; and it challenyes us

uO produce new myths, new theories which may
stand up to theqe observational tests, 28

If we are »ble to appreciate this, he says, we can. as well
note the essence of trasdition in science.

There are two main ways through which we ray explain

the growth of science. The first of this is that which

perceives science in terms of accumulation of knowledge, like

A growing library, or = museum; where knowledge could be

~ssessed by the extent of the accumulation of books.

The second one explains growtnh by the intensity of criticism;

its - method of growth is more revolutiomary thsn a simple

accumulation of knowledze. This latter method involves the

agestruction, changes and alteration of _verything, even

its most vitnl instrument énd the language in which our myths

and theories are formulated. The first method Pop?er sees

28 less important and contrery to popular opinion. He belinvas

Tty
!'u 1 .8 ghiaee

|
|

1

28, Ibid, p. 128.



that "the -dcumulation of know

L ledge in s01ence is very
‘ﬁfg‘ much less when compared with the revolutio

nary changes

i,
of screntlflc theories, w29 I7 tne growth. of science ls

|
attalned by the accumulatlon of knowled;e, it makes no

1
: . - dlfferenﬁelf 801ent1flc tradition is lost, for at any

.

e _ n01n+ in tame——

“a

a*fresh—accumul:tlon Tould start—"“"w"ﬂkﬂﬂ -

But if the advancement of science is by the tradltlon

- of changlng 1ts tradltlonal myths, there is thus the t

[

need'for somethlng w1th whlch to start In the absence f

of anythln to chanJe or alter one w1ll remain statlc -
- R o
And because 501ence does not permlt thls, 1t possess«;tw;m‘p
i ; * 4 .
| ) magoriessenthalﬂbeglnnlnes, namely, the emergence of myths
| oo, o ale ot oA R

¢r%d1tlon of chanblng the same:, TTe

and afsubsequent?new ey
- Y eé'@e A% e

. ‘71’ ﬂ#;p.-,e! ‘{E
wcrltlcallvzirThe‘

< 4
e

ﬂ!‘

]
& & - :r" .r!‘r . ” ” '
preserved 1n Sy Ffor 1nstance, the usen of !
‘ PR !..;-s N"a* T *mai’
descrrptlvethangusg }n;sc1ence Language ‘Popper argues,
: . < ;{:( ‘4" - f“ . . )
grows together wrth‘the growth of myth and every len uage‘
'q-,l ?.-b.—;'- i -T,-’.E—‘ % f:.ﬁ ‘:;f = . &"..”, s s ’
S o - Wg:h*ﬁ:. s B s ; .
preserves countless myths and theorles. Thete 1s the
ok TR L xf R

,__-é- #

1t10n for vranted they are.’

At w -

1r:fthe Tirst? 1nstance.'7&ne ﬁeséieif}'l
‘ oubt;f For 1nstance,—in—}E}zzcs—n;ii;
.;,‘!..t- n: the theorles are not compiEtéiy ax1omat1zed ‘et the llnks'l
y;;_ _;; between 1ts $5£Zsu£(par%§ may‘te suff1c1ent1y cleargtolrifihi
. a;:= 'r.!" enhance our a;craabrllty onﬁﬁﬂlchpsome of 1ts sub systems
. 1._:.,-.; -

are affected

. '
.

POpper 1n81sts that every ) -+ theory should be . %

'by partlcular falslfylng observatlon.

3

subJected to tests no matter the magnltude of confldence

29. Ibld P 129._ ?
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He detests ine giactice ¢0f uslng some @gd=
nec aupilldry assumpéioas L0 rescue a theory from refutation,
This goes to shew how hollew the fuuncatiom of such a theory
iss It is net every theory in science, he believes, as Lakatos

points out, that we sheuld take serlously. As Lakatos points

out "... a theory should be taken seriously when a ecrucial

experizeat could and indeed has been deviced against it,'32
By the methodology of subjecting our theeries to crucial

tests, we are able to eliminate false theories., A theory that

is able to withstand rigorous tests is to be preferred te one

that 1s.easily falsifiable. Thus Fopper sees scientific prac-

tice esgentially as consisting of ingenous attempts to falsify

theories that have been put forwaré to tackle various problems in-

s¢cientific circle, 1
Where a theory witstands a erucial test it is correozerated

where otherwise it is refuted. Cerroboration thus becomes to

Fopper a yardstick to measure the authenticity or otherwise of

a theory. A detail discussion om this is given in the next

sub-section.

3. COrROBORATION :

Popper, as earlier on remarked, does not believe that there

is any source of knewledge inm the empirical scieuce that cannet

be falgified, In fact, falsification is an essential feature

-4n empirical science should possess. He

32,

imre Lakates, "Fenper Ou Demercation and Induction! inm
The Philosephy of Karl Popper, Vel. I. p. 242,

e —



did not adVOCate, however, th=t 2ll our theories must be _
falsified. A ‘theory that passes our crucial tesi is qualified;
as an instrument to handle a given problem. Such.theories that
cqnnot be falsified by our sincere attenpts are seen to be

2

corroborated at least tentatlvely Corroooratlnc a theory, he '

argues, differs significantly from verifying it. A theory, accor-

¢ing to him, cannot be verified but-it can be corroborated. He|
!
debunks the attempts of the 1nduct1ve logician to ascrlbe the

values "of 'true' "false' x probablllty' to statements. He -
-. believes that 1t is valueless 1n sclentlflc development to's |
i

3

- "

* e talk about the probablllty of hypothe51s. Instead of such J_f
N -5 o . _;‘ '. o P '
e vt e tr1v1al advent €, our 1nterest_on hypothes1s should be to assess
v . s - '.4 'vt'i
. ' "“-:,.n y ;-.*_L;- . ; ', f‘ LY ; . e I
uthe tests,othe<¢r1als,r1t»has passed that 1s, we should try to
- d '17““:4‘{- - r -.‘ -HV .Q - N “ ,» - T ‘- i *
.- . vp“ﬁ . S -~ . LA - ,.: qr 'z—,....j# . .- .s,,-
i," n,ewaluate how far, 1t?éas bE§% able to show 1ts fltness to be, by]
L\.‘“ \-I’:t ", o _" "'é‘ - _\' A T el "‘ ) . . ,
. ..n;..w'.‘; wi % ,i"' - da'- = ;' . ‘.— o . — B E
P vffsténdingump to tests.{~»?% Fadg LT d. HH g -k
: ww'-.,-,:f“" ’.‘;i.—*:t.‘tv ., *_* =7 lu"vf"" : 2‘. X ) o ‘ - !
L ThlS is thk same as assess1ng how far 1t has been corrobo-i
’.«: ooy _'{ g f ‘s. iy !;\ - - :
_;;:Arted‘k That a theory is- corroborated is an ev1dence that it- has
Tan ev1dence}trat it has successfully passed through serles of .
+ ;,_?4 -;"»_', = 7 T . P " . - .
Ht sts., We+have.to note,ihowever as Felgle remarks that ,“_“
. tle & . . . ] ﬂ,,.. ARRCII . . / . E
e e SRR TR ot A - oo .
i~7w-¢;;4=£g{w¢-~P0pper allows for corroboratlon in the sense’ :
' ';‘¢3h§‘?;£=that we my say, that a theory .which mas w1thstood .
LT T e very severe tests 1s,‘at least until further notlce,,r,m_
e U-acceptable as pattTof 7the justified corpus of g .
R - SClentlflc knowledgeaclalms. 33 ' S >
' - J‘:L \" -t g . B
. ; . P
. Hsaslt'ls tp be noted that the véew*of Popper on the' sultablllty Y
-._k..%.._. 1‘,!2‘._ H.z'l" j-v T-e" q.\\ﬂ‘g:_..it'""‘— *‘.1: ,\ - 'J ”,_‘_ “F?".' .
~#of.+ 501ent1flc theorles dlffers from those of the*pos1t1v1sts inj .
.:‘ .‘:" -1 . Mﬂ. _&?“ "‘g“' . . v ) } R = o ) r‘ -_\:_\
B+ _ ENTSCEAL M ;', 1 tn'fi{? Ve
[ ;. . : ' ERE o Al P PR ] e " .
-t 33, Tmrbert Felgl "What Hume mlght lave said to Kant" if
« ~ the Critical Approach to Science and Phllos0phy in Honour ]
e of Karl Popper p 48. - _
Lo g |
: ) B
) - . - ] e
. A, T I ‘_:_ R . ;:' ; =
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.diteﬁse waySs. sWhile Popper believes that a theory can - |
‘izg S be corroboratedlthe positivists (the. Vienna circle membersB
L | believe that it can rather be vefified. - L i
' = ‘ It 1s, however remarkable that Popper dninotnmketjlc |
i 'eftf verlfleetlon.an determlnlhg “the” statqupfutheonzes-‘ ﬂ#;thitan
Lo L e I N AP P "

7 -a“ C
It ig erroneous,,P0pper argues, for some pe0ple to 1

¥

Q

belleve that thOrles areﬁverlfled 1mmed1atelyesome of the

S 3 7 Y L N oy It ]
'“'fﬁs"-"&;?-":!“t.."""-4»‘.-'1'-_%2' ', G e T e S

| oo, heAgsserts td*hold the beilef that natural
L '-; ST |

KD o A T
. _ﬂ?%hange*‘ﬂf‘Law that is already corro-
. .,;:’2.\ a-.tr4 Y - }; e

'f:fe151f1ed‘§accordlng “to. hlm. Hypotheses ;

;,-,_%".,*

%

are, to be ‘seén Just as congectures and not as true statements.

.. e
by e B3, «t_j :

3 : i
pfnlncompatlblllty%are‘Indlcatlons that a hypotheses

A
HnlgﬂlBJ¢Wlth 1ntellectuald§q£pr§aand as a resumt stands

s TR T T Sk CUE A

e ﬁalslfled Compat;brlltyels a p031t1ve 1ndlcat10n to a

'y T +
T T
L S ,m_}f&_. : ‘._..,, S-SR - - --Ie

‘i-?hypothesls but~1t 1s not enough to guarantee 1ts corrobo—-

1\ |.J~ -

‘z, Py

CY

L]

. _q_‘ ratlon.-hlnhaddltlons_to a_glven*theoretlcal system belng*~—~"

i P w S -
“'“._o"% - L :

N RTICT S -compatlble with’ ba81c state,ents, a non enpty sub class

-

Py

3 Y - - ;”*“‘ T el ,!), . E
_;;#[:.}; ER of these bas1c statementS»shouId be der1Vab1e«from the f

i
.

5 L

. W [ i . .
v T N ,'_“theory 15 congunctlon w1th theﬁother accepted ba51c statements.

~ . *fﬁ:flif Also the s1np1101ty of a theory contrlbutes to the P
gl X e ot ..
'Ww"r.‘ _ '_:strenvth of 1ts testablllty“ »Slmple and strong hypotheses‘

. K ~ . [V . m «-
s RO vt 7

..

i 34. Victor Kraft, ﬁP0pperyand the Vienna Ciréle! In the
" - - - Philosophy of Kirl fopper, vol. I, p. 195,
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Are Terable to complex and weak onec}For the forner are i
g;;; ) both rich in content and mke eevere testing poséible. It
XV F I .
s , , . . :
»~ has to be noted, too, that the severity of testing in a ulven‘
instance depends not only on- the strength of the hypothe51s
but equally on‘other factors such as the ingenuity of the
experimenter, hls 51ncer1ty of ourpose, his.technical capihili%ﬁﬁ.
T ties and the ablllty to reach evidence. 4s ciedymin shows), ,
Popper emphasizes that ;
0 makKe a choice of g hypothesis in accordance v
... - with thé testability - corroboration criterion :
‘ ;,5-‘.}t 1s ot sufficient to know that the hypothes@s j
. ‘ X EO : under, con51deratlon are compatible -with the

ev1dence in: the logical sense. It is necess&ry
to'kngyshow the. ev1dence vas obtained in order '

‘-_.,., - 3
o r, .

t. g theory is, corroborated accor-
R e s

PR N

X %,,LJ e X *
wﬂ,‘};:e.v"""!5rn:-az!‘d.mei[‘e.1ncerepnd desperate predlctlons from

v j} b t..;"’"“%.' '5 % PR ‘:”{ 4
orroborat#pn represents a form
e “‘5 beaks £ i T

; - mﬂ‘f‘fi - 1 A V .&E“fh . ¥ :\" T "‘: i"{‘ :.:"‘ -t
?.,ﬁheorles as belng?b ‘ter or le
- d &+ J

%s,av 4-‘-’1‘4&':‘_;‘

N _‘ﬁhber of7corr0borat1ng 1nstances does not show degree of oorro-
. : ST D s . 4 !
) ; L .~¥* H" ™, s
ot “borat on:asﬁthe severlty of the varlous tests to whlch the hypo—
. S *, S e e T wh L R ¥, .
. . ‘w F A . A ‘r.~ ‘r -;\_ _*,‘Qﬂ”f.&* *.,, . N % 'f
e “”th851s*1n questlon‘can be and has been subgected to _”But the
' ever ty- of?the tests 1n 1ts turn depends upon the degree. of %
- = ‘r“.g ) L

i
L8

“;J"__T_m——testablllty¢and”thue_upon the 81mpllclty_of the hypothesieA]BG-

s

. e N0 R i . & )
o A It.ls not p0331b1e forﬁus to compgne the devree of corro-_
ﬂ:'A“ e ! B

P

ERECN T boratlon ofitwosstatements, any more ihan the degree of f3181-.

T

5 —{ﬁefi' Tete EE RS U LT e

o .ﬁiﬁr flbllltv. Eouallv, we cannot deflne 2 numerlcallv calcuLable-_
o~ B '35, *‘Jerezy Gledymln ""Strength’ﬁ}Conflrmatlon, Compatibilitynr .
L S . -.in/The ‘Critical Approach to 801ence and Philosophy in ~
- o _Honour 0f Karl Popper p. 37. - ’

36.

1_:ﬁ- Popper The Logic of 801entific Discovery, p.'267; C

r . i
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-

,»*to appralie'the severlty ‘of testlng 35 L
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degree of corroboration. The much we can do is only to !

i . c o i i
s speak roughly in terms of positive degree of corroboration :
g?;

. . i
negative degree of corroboration and so on. We can state

v
i

clearly rules much 4s the one that can say we shall discontinue
to accord a positive degree of corroboration to a--theory that

has been félsifiedoby an inter-subjectively testable exoerinenf
. A i

Inter -subjectively testable
fa131fication 50 long as the test -is carried out thoroughly

centred on g falsifying hypothesis.

3 '_1s seen as final 4 The need for this thoroughfulness as Stove . !

: i

“p01nts out'made Popper to "... enjoin ouwr utmost efforts to '

>, f' : |

: *establish empirically the ﬁalSity of any proposed law or !

. .,ﬁ,“-""__‘ Ty ) : i

PN theory "37¢% T - : : . ti
I LTk O SRR ST LT

_gg gégggﬁeéhaveinotedathat P0pper 5 belief as far as the fietho- |

= ’%"" ¥ < ‘::.-H' : * 1:;.\. ??';ﬁ*ﬁw "i"‘"‘f'..\\ I‘;l"l' b o =

- u ‘-\‘ 1;.@
'rjdolog%}Of SC}GH%SVlS conoerned 1s thet 1t 1s always the theory
Y + R _-""* o )

I e T HR ey ;' T >
.‘3tﬂf‘r,,,.and nat thenexperiment a ways the 1dea and notﬁthe observationf,
R RO St P T b n'.m» X rﬁé’ﬁ? ' e . L '
g™ ST, \ o e T gl e
*%£f>'i ﬁj"'wthheopeng$heﬁway to new;knOwledge, he also aecepts that 1t is |
"",i-:.ﬁ,; ::.,,gv- ‘.’-’:';i‘&s Lo .J,‘?;,_ "ui-\' "»’":{':}u - w5 --.;ﬁ e R i ! | .
- S -always“thefeXperiment*which enables us to follow only the ra- .
*‘_‘-' ; N ’ - b ] & . i
S S T P ) 4;':'- -
ST ugh whichﬂnew ;nformgtion about certain ideas are
A " G

Ly '—'r' L

- = .. {. k3 7 " _— !
L gatherfd which 3:H'form us to corroborate or4f9151fy them,, o
c. N - .:'-,.'4. o RN o LE

-

. . i
}t;i-A%theorﬁ, gféerélly,sPeaking, ‘has ‘a higher degree of. corro: :
. 'g }5 t eie;higherdegree of- universality. Equally,,:‘i
* "j.. ]é :;” Fpen fsetor ﬁﬂat count”positively for theories--_i
o - iheory‘%nég—isdﬁreglsedstand;_;*;er%éfrohance of being corrou‘ %
.i borased tn;nuthe% Whi?2 ;s-r;éue.; That a test could be severely *
n ;L.'e?rried oué d%Peééé\to dhlarge extent on the prec1s1on_of 1ts |
’éé} ;;‘if%seertions‘end_1tstredlot1ve content 1ncreases with these two |
paid factors.: Thus the; content, the much 1nforuat10n a statement can f
: 37. Dav%d Stove, Popper and After, Four Modern Irrationalists, :
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give gqges a long way to determine to what extent it could

@) .

be tested and possibly corroborated. A scientist should

thus'be'out to seek for more and more content, more infor-

metion about a statement before he goes ahead to carry out

[

his tests if he;is interested in carrying out a thorough .
e e e Beientific-research.—

T

A scientist is out for bold conjectures; conjeCuures

that could be severely and independently tested. It is such’
theorles that stand good chances

of being~corroborated as
; ) : agalnst c%ngecture; that are tested with 1ax1ty, without any
i:,_;?nf.;fﬁ-sen;e'of J];-:urpose‘..r ¥r0phe01es of palmlsts and sooth—eayers
A ‘.Hoéééo%5%23pos;;f§ef%‘

_ nnot * , _ *tested or corroborated"for thelr predlc-~-
Ty Eny. Pl '."’;t*-\i S B : w"".“ R _.
-:-:"f;ﬁi o '*»"f H n?{{ YA ' s
t;ons arefso eautlous_and?ln

pre01se that the 10glcal probabl-

£l ‘belno é%?rect-ls very hlgh* '
h;@; Stha't more “precise and thus
X :

4‘;.,,.eloglcally;'ZLess probable predictions of thls;f
a;“-klndr;'ehavereen successful, then vit’ 1s not

.*much a’s their alleged logical
* 1mprobab111ty since we intend to. belleve that

5asuch,pro;;hec:.es are non=- corroborable, we also
fvtendfto argue in such cases from “theirtlow

degree of%corroborablllty to thelr low degree}
¥ “*‘?Of testablllty 38
b
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. ay ~c~-- : ' a‘»"" ) i
‘ ZAQ!The gorroboreblllty of a theory stands 1n 1nverse ratioa
o to 1ts loglcal probablllty, he says. HlS concern for1amstron '
_ g
oy d I ——

-nt'

S, o
Lo g

foundat;pn for sclentlflc theorles urges hlm to advocate that

H

RS "ﬁ.aux11lary hypotheses should be used as sParlngly as. pos51b1e, _
. ‘ﬂ i ® Eg.: Ta L AR
e T and t0 that the number of ax1oms that we Uake use of should “be
g o AR S A
_,;.5".,;_" LI . P 1

» w

; ] .
yr~< L 3;=m1n1nalo-$8tatemenns of a hlgh level. of unlversallty should
ﬁﬂ& Rl 1_ be preferred always. 7 ‘

:,.;38§ g d:r‘rPopper The Logic_ of Scientific Discovery, p. 270. -
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~ * Corroboration, it should be noted, has not the same
it |

1

PR

value a8 'true' or false'., Truth and false are free

from tem@oral subscrlpts. Corroboration has a tentative

.
- - - ey

‘value. That an\peory is corroborated today does not mean '

13

/S

cation cannot be. The ‘word 'corroboration;Lused-to ‘show
,",,.‘.J',-. Ié

how genuine a scientific theory is, is not a note of

-

flnallty or an, end to research.as far as the issues the

. . £Y

. theory takescare of are concerned. Also, that a theory

1s yet to be- corroborated does '‘not mean that it cannot

Y ”\

aEwa‘later date iBﬁEfWhen it is said that somethlng is

a -, ..
“ . et
-'...-w - "1

. L
“true- orﬁﬁalser

“4# ‘1 *"“!‘H,\. ‘ _,cr-r

: appralse as fa%ee yesterday 1s appralsed as true tooay,
"An;"iv 'a - * ‘q‘?- xi.

1t*f0110w8 that weswere mlstaken 1n our appralsal of the

PR - fl'.‘p e

if a statement we

K l!

'ﬁ;-statement yesterday, and that the statement was even true

B }; Y thatkvery yeéterdafuae'aporalsed 1t falee. _ o
‘rf:%_ié;%réféég';i. .Corrotoigt;on rf entlrely a dlfferent thlng, accor-
x; j?i _'53 dlng t0. Popper.. It 1s an evaluatlve report of past per-
.5.**:fﬁ ?-:' !formance. Comﬁet1n§theor1ee;-75' ‘and B in the light
;¢u~ ?,? ﬂnéi .of a’eratlcal dlscueelon at the time ', and empirical"
R jah *.E";Eﬂ etIdenoea(test stamements) at our dlsposal at bhe dlscu-
" t::'.;“} E‘eelon theptheory e 1s preferable,ior dlfferently put
%%;'ﬂ' better corroborated than the theory 'B'. Wwe have to note,

however,lthat the degree of corrcboration at a ‘given'time
'"T' makes no assertiOnfaﬁout‘the future, that is about’

-

e - " a . ~
R

that it has gone to a stage of finality that its falsifi-

_.va M f"' ¥ afa‘ . . 3‘ LN . . -
be successfully corroborated.. o o g
- . T t - { b 'Ef *‘;.'K. «- . |. - - =
There could beunew 1nfornat10n, more equlpmenttand
-l'—§ :‘ :s: ﬂh’- : - ;“ L i)_ -~'_' '-¢\ g [} X -
more devotedness tyat can, aohleve thls feat (corrobonation)
v T 9" ,‘»*‘,f"‘” ek —'. . : .
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the*degree of-corroboration.at a time later than rpr, '

The report we examined is simply a report which

centres on the state of discussion at the time tpr

’

on the logical and empirical preferability of the compe-

ting theories.

Popper's conception of corrohoration is
- ot Torvard lOOKlng

1
. _ L
1t takes care of the immediate t

problem in réspect of immediate evidence available to us,

It is possible that the evidence that'may be available . .

in future may favour the corroboratlon of the theory"A'

Fa .

or the ev1dence 1mmed1ate1y avallable may not be tenable

. i ‘-—
s

L

w~

v
for the corroboratlén of the same theory in the 1mmed1ate

e
. ,u's.k -

:
1
$4 future - for the corroboratlon.of theorynln Popper;s N

- ‘w--‘ L r X "1{‘,'. ' RIS ‘M‘*’% ""'- o A -
; "ﬁ‘fﬁ -.1. b * Xy v "'313 E } ) e -"’n{ﬁ’ . "‘
-4 sense carrles no ; future lmpllcaplons. “n S v :
- . YU l-.‘-. a PR s . i

e u-vm»ﬂ i : 3

A..é—"_',_f‘_.‘« "'5\

me%ns that*lt ‘was not able to pass. -’
2 o A T :

=

fa;31£lcaﬁlon,‘ - Uwhlch is fully
?. : ..».igf. fﬂ!g-;‘ o [ :
b e, ‘; It -

1
ssed below 1§Jthusrthe fate that awalts weak theorles .

Sy Lk & ARt Ty
> ¥ EN i !"" . LI
ould notabe cﬁrro orated‘by tests . ;,L-;_ C
‘._a .‘!_ . S5 .Fa:‘ .,-4-:‘ ok _,i “;. .‘ : E‘gln:- . 3 . . L3
FALSIFICATION" f g

EEIRRE fe R

;; -ma151f1ablllty~1s'1ntroauced prlmarllj as a crlterlcn

R

P S

1-. 'fe s .
| o . SR —

AR S * for the emplrlcal cnaracter of & system of o« . . statements°
.y Lo - —— v R — e e g —+ ———— e e
i : K% T

B I A theory is seen*as falsrfled 5E e have accepted bas1c T

P _'"'f-. A 7 v +‘°: ‘5 ¥ r' " r ‘; o . T

EECOATAT statements that contradlct it. } In as much as thls condl—

B \,t,l. ";-‘ v 3 1;;...“ t" Y .. .,..n‘! ‘ LI IR .& L.., = o = '—'?-7‘ . - L

o P Teoem T

R TR ‘i.“thH is necessary, 1t is«not: sufflclent ‘as non-reprodu01b1e
o DR N T . e J [
s v S 3 . r v T, - g i L.
R vé:, - s1ngle occurrences have been seeén. to be of no 51vn1flcant T
S ' _"' ~ . T . B l sl
%%} ) - to” 501ence. In essence,'a few stray basic statements con-
+ - o
. tradlctlnc a theory is not enough to maxe us to- regect 1t

L ‘as fa1s1f1ed. The dlscovery of a reproducrble effect is the
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only condition that will make us to see it as falsified.

10T

"In other words, we only accept the falsification if a s
low-1level empirical hypothesis which describes such an

effect is proposed and corrovorated. This kind of‘hypothesié_

- : .29 '
my_be called a falsifx;gg_gxpothesigéj%ww@he.ﬁalsifying

hypothesis must be empirical and so fasifiable. This means
that it must stand in a certain” logical relationship to

possible basic statements. This requirement applies only

: .
L L - g

.. . %o the logical form of the hypothesis. That the hypothesis

P ”vw should “be corroborate%}re%frs to tests that it ouoht to have
w R e RN : »-w L S ST P Ve

j? ;{wx,passed tests whlch*confrggt 1t1w1th accepted basic state-

‘Jvefugéa the*systemﬂﬁﬁél%

T w o“"* 6?". e <o with - b *'i{ '-“j:;?i? ,‘,,;w, 4
LxF . a,*’"_ ! » ¥ R T —
el stayemen s'ln;?order.$o obtaln w1th*k‘ ,Aelp the loglcal
A e aﬁwﬁz.erﬂi% O LRI ER, SR g’rf
L S AL : and ""‘"
B SR "characterlzatlgn ‘for whlchiweiwere looklna (that of the form
P T SR T T3
?;f 5 l"g,mofmemplrlcal statemgpts) From the other perspective, the .
' k ok 'i- - "
o, ""‘"s_*( . . e g—-.4 L ; -
B L -1 ccepted ba31c sta$ements are the ba31s for the corroboratlon
f :‘ :#'.a‘:f_ i’jﬁ » 8, i"";-". ,&‘.‘,*ﬁ- a\\ o . .ra
. R of hypotheSLS.i¢Once a~h551c*statement contradlctsa theory, .
- . 4.',; L ) .g_, A C "." s ¥ B - .
-"?f» ;u-enough Found for 1ts~f3191flcatlon has “been provideéd.
.'.' ﬂffdﬂ/f 4 s Ty \ .‘
.;LJ;,;+Q“#M1~’-:hypothe31s that is beset y;th coutradlctlon _Ceases to.
' o .*»* Ny
T -?w- ? - be a source of knowledge..‘A hypothe31s that is’ worthy of
S ‘“,m Al 3 .
v sc1ent1flc use, argues P0pper must be seen to be con81stent
T e \ . S i 4 .
. I -4 : < L
Rt Other essences of conSlstency 1n science in general and
falsification in_particular-are given beléw.’ =

N - <

+ 5, CONSISTENCY:" S Ty

-

Consistency is very paramount as far as any theoretical

system is concerned. Any fheory that is worth its name
39. TIbid. p. 87. . o '
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in the sc1ent1flc strueture must have to satisfy

.4

A self contradlctory system actually does

this

requlrement
not belong to amy worthy field of study, be it scientific _

This is so0 becguse in addition to other short- . :

"wOor not.

Bl

comings,' a

-

",

.‘.

"\\‘f

self- contradlcuory system is —false,.and-there ——

L -

—-r
—

is no field of study “o ; that romances w1th false .

‘ideology. It can, in essence, be seen that a self~

'contradlctory system is more useless t

'.‘

han a false one. It

-

.can happen at tlmes thai we may work w1th

4

a false system

wE

”that even,has the

F,
—r

uch a s

c&@ablllty of

w,“ -

ystem has a purpose 1t serves.

.t r

,yleldlng results
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. x.'_‘
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n'contras afs

\ +

es” us canubeadrawnrfr
: '*'“* - ‘n e o
statementuls 81ngledmoﬁ'
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him for a fheory to be scientific it has to be falsifiable. And

consistency and falsifiability to Popper seem analogous.

Statements which do not satisfy the conditionm,
cf consistency faill to differentiate between
any two statements within the totality of all
possible statements., Statements which do not
satisfy the condition of falsifiability fail
to differentiate between any two statements
within the totality of all possible empirical
basic statements. 40

Besides consistency, objectivity is another crucial factor

in science. If science is not objective, then it lacks a

strong basis to be differentiated from non-science. Hence

objectivity, as is clearly shown in our preceeding sub-section,

is indispensable for any theory that is scientific.

6.

EMPIRICAL BASIS AND OBJECTIVITY

‘Popper looks at science from an objective perspective.

He made a distiﬁction between objective science, on the one

hand, and our knowledge, on the other hand. He did not dispute

the contention that it is only observation that can give us

knowledge of facts and that we can (as Halin says) become aware

of facts only by observation. The point he emphasizes is,

however, that this knowledge of ours 'does not justify or establish

the truth of any statement. In view of this fact, it is in~-

appropriate for the epistemologists to question the basis of our

knowledge, or asking how I can justify my experience against

doubt.

- 40.

Popper, The logic of science discovery, p. 92
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. t The right question for Zpistemologists to as
H

i TR e

aqcoralng to Popper, .s how we can test scxentlflc

o ' statements by their deductive oonsequenoes, and secondly,
the kind of consequences we can select for this purpose ?
if they, in their tu.n, are to be inter- buOJectlvely

“testable. The belief 315 far as-the emnpirical sta;omen%s
of science are concerred is that they are groundeh on

. . L
expe*lences such as Hercepulon or 'protocol sentences'.

mm g e e g Ve -

¥ It will be seen by most, however, that any attempt to

v ' i ! i
: , ,blae logical staemente on protocol sentences 18 tending i
it | ]

Y T towards psychologism. The situation is the same as far

!

i ' " as empirical statements are concerned, too. Bux-wheuner

o it is the questicn of logic or statenent of empirical '
i . 4 H
h : H
i1 : . : C o ot
i science, Popper sees the answer as the samo) j
: Our ﬁnOw;eome which ray be described vaguely
as a sttem of disposition, and which my be
of concern O ﬂsycn0¢ooy may be in both ‘cases
linked with reelings of belief or od conviction
in the one case pernaps, with the feeling of
being compelled to think in a certain way, in
the other with that of peroeptual aqsurance $Ho

HE v D = I

-

'

'

B li _ Al‘ these interest only the psycnologists. -The only

'way to ensure the validity of a chain of logical; reaso
h !

is to put it in form in which it is most easily ﬁestable.

[

- They are to be bromen up into many small steps, each easy

:y,to check by whoever that has 1earnt the rathematica‘zor : ‘
N o P
: ':“,1ogLCd1 technlque of trdnsformlng sentences._ We1w1ll

v e

ask anyone that still raises doubt to p01nt out whlchever ,

_‘crror he had noticed, or alternatively to thlnk ﬁhe watter

! LR

: 4l." Popper, Thé'#QBiCAdf Scientific Diséooery,,p,'QQ* . -
’ . - ., _..,' ar N R -

o
4
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all over again. We have the same picture in the case

i
of empirical sciences. Empiricaldscientific statements
are presented (by describing experimental arrangements).

o - in a pattern that whoever that has learnt the relevant

o

L

.‘I‘ i
Ce ket Ko

o L

b

i

— ' __technique-can-test-it. —In-case of-a-rejection—of—our——i———

. : S
statement whoever does that must give an alternative view

~that counter ours and provide us with instruction for g

o : testing;it Where he is unable to do this, we only have
: L

no Optlon than ‘to tell him to have a careful look at our.

- - Lt |~5 o - \

L 8 P T H - b . !
S own experlment. : '
S . ' ‘. 3 . . P
AR I} o In a 81tuatloq§where the lOglcal form of ‘an assertion
R e B A N I I # '
L rendersfit untestable, it can, at: best “operate within

St r\"w.x'«.—*- S B .

l_";f;i - . V{{{;: g oW #A’ fs‘:l‘:{'l" : g. & T, *3- 4 T ‘;: , o
iﬁga.gegya'501ence*as aestlmulus It;oan suggest a a problems- In the
DRSO T M e awy »

e ‘*f fleld of 10510 and mathematlcs, this may be exempllfled
O t‘s problem,sand ;n the field- of natural history,
LR -..2.' 'n._.c".—\r r ' *"’-4 1
-
L .
S j{*f ded that'that format vas, in’ error, or that all the records
Y I s .
R N A : 5 ) ’ y
AL > A observed sea serpents are lles- 1nstead it suspends ‘
..;‘, PR i!;_‘:‘ _.,:'3;" ar— ;TL.,._J.,_*‘ : A.,,.“‘.., : ‘h' - ‘;_ . -
S - S Judgement. 4"._ R o -
el 4‘;“;—_ .~ Sdience- 1s~n0tuv1ewed only from- the-p01nt of-view of T
: ’ " ’1’ RS '
. the Bplstemolovlsts. It ooulo be looked upon.as a biolo-
— :
5 -‘o _“\,.- ‘_‘\ j .. .
s S glcal*or a 3001010910a1 phenomenon It'can be viewed-as T
.. .. a tool or an, 1nstrument thgt could be compared to some '13f‘
¢ e ’
of our 1ndustr1al machlnery. It could be percelved as a
means of productlon - as tne last word in round- about produc—
- s *n
tion. TFrom this standp01nt, sc1ence cannot be seen as very
- . T A N ) .
much connected with ou? experlencenthan otherfinstruments or
! . ./ . - d — ” . - . - | -
mesns of production. Popper admits that it is not
| e T e L e ¥
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1nccrrect to. say that science is ' .., an t
instrument' whose purpose is ',.., to predict
from immedigte or given experiences to later
eXperiences, and even as far as possible to
control them. }8- :

He is, ‘however, convinced that all the - ‘talk shout eXperle-

%

R -*é ., THECRY 4'ND EXPERIMENT™ *%

_qges*gg nQI contrlbute_to_clerlty.

It has hardly more point than, say, the not
incorrect characterization of an o0il derrick
by the assertion that its purpose is to give
us certain experiences; not 0il, but rather

© . .- 'the sight and smell of 0il, 'not money, but 4 ~
L :..T_'l rather the feellng of hav1ng money ;ﬁ; -
- o N R T 7 ) it N . SR IR

R SRR ngfiggeto:fcpper y7igivhat’ determlne thewsUJtabil;ty_ -

AT S e AT T
ET I th'eﬁryaw A B i "+ And testa-

.- é?wv.pgre§4ywﬁmﬂ G ~aterc A e '
. ,bllltyxgoes%elth“eXperlmentat1on4 And the essence of testlngfb
£ ik 5 T e o '
. %@c_ascertglggtheesultablllty of a thecry. We shfll see
- - Fama “"“:"r‘ L X " . o )

-;—: vy, .-‘. A i Y 7 . N ‘.‘ LG
, 2 Brberings i 6 2T ) nett
3 “‘Weﬁshallsaisc;see“the role that ba51c sfaye-

,-.I !,. e - ;"A, ﬂ‘.I-‘{.- oo ‘v : !.b ) -,l"_‘& ;

i AL a4 el 5N SRy ‘
. .ment plays 1n experlence ~$heory and exPerlment !
T *1ah ‘ﬂ}. b iy . : . .

e R R e

N
“

s s
- --vcr‘,; i i?v'f 5"

- £ : . 8 .
o . . suu*; R R T L ‘f"-”kr"" . , .
Ba81c&statements are statements thpt assertcthat an.
S T R T . S PL it S o
R obserwatlon event 1s taklng place 1n a partlcular place -
A - ; 1 .+
. . ,.., R », L. - -
et il SN
- at a partlcular tlme. They are about experlence, and are .

) requlred to estsbllsh 1f_sahtheory 1sfoISLjuable“"“thaf“”"' ’
s 5 -\ - ‘ * -
- ., : f L e ) PR .

7_? S; 1f51t is enplrlcql I S -
. .' ! ' ' S '
Voo s, There are Lules E,overnlnCr Lhe acceptance of basic
K - K P . .
. statements.'uOne of the crucial rules 1s thpt which tellS'
us not to accept 10310911y dlsconnected statements. Itiis
- o3 oo B
A2Z. 1Ibid..p. 100 ' . St o
A3. Ibid, p: 100.
. i . v ‘ -
) Y A ]
¥ m‘f'- ot ’ 1
- . k9 - : e u ] b .‘ir.
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around me? Granted that I can CaTry out’ this order-'ahd

. however rich the ass senblage of my experiences min h*'oe

L - 160 - 5

.-in the process of testing theorics that we accepu basic
Statements. ' In sueh tests, we must madntain o very
The prcceauAe of the EmplrlClStS or the Induct1v1sts

is quite d¢f”erent They believe our yrocedure 1s such -

that we collect and errange experiences and oy se ‘doing,

be able to climd the ladder of science. :ynlcn is the.

R
‘r

Same as saying that any desire to attaln sc1ent1f104

|
“=owledge requires fcremost the collectlon of protocol

sentences. _ - .

The crucial Quescion here, however, is how possible
it is for re to carry out orders in regards to thé éSSem-
blaze of my experiencss. in I to record that 1 §5 wri%ing,
that I see a2 boy running, trat T hear a bell~ringiﬁg or -

a newsboy-shouting; 0r am I to report that I am being

irriteted by all the n01ses emanating from all tnese events

l

‘they could never add Up to a science. There are a number

‘of serious issues involved in science, a mong which3are‘the_
; |

need for points, of view zng “heoretical problpms.,'i i

AFTPPu@nt upon the accepltance or rejection
01 basic stazements is reachegd as # result,
on the occasion of aprlying a theorv, the
greement in fact is part of an dppiication
which -1ts the tﬂeory to the test, Coming
to an agreement upcn basic statements is- 11ke
other kinds ¢f ap:iications to perform g -

puiposeful action pguided by varlous theoretlcal
' constder~tiors., GG

H 1

44. Popper, The Logic of Scientific _Discov.ery:,_p. 106
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With the above, it will be possible for, us to + |

explain regular coincidences, unlike the inductive .

logician. that cannot explain regularity by theorles ’

L

!
This is because- of hlS belief that all science start ﬁ;

from stray elementary perception; be51des, he. 1e_comm1—_—__—

ettt e e et e e

tted to the view thzt theories are nothing but statements

of regular coincidences. OQur position,'h0wever, reveéls

that the link between our.various experiences.. .are expli-
e cable and: dedu01ble in terms of theories that “wWe are_%

encaged'ln testlng. A félSlflqble theory cannot answer
£ . H

such questlons askjo why. we are lucky often ln the,theg:ies
?l - :' E 1 hd ) -

i ¥
thattwe,constructworxwhyuthere are naturalvlaws;w;Ques—

P

P

%i ‘Adl.

'tlons of th§e°sort~belonﬁ to the d1501p11ne ofjmetaphyslcs
M = .“‘ﬂf—. fe

33 :deflnlte numberoof questlons face anneXperlmenter,
.-’ 0-

: i

S - {
and.hem(experlmenter)wtrles to flnd answer5°t0»suchra

P

- n-; 'd<+.ri_:.-,.x .
. LR L
questhnS' ‘and. 1n>d01ngaso he tries as" much asrp0831bl
2

o
1-. "J A

theschew everynother,questlon that is, notarelated-¢o,the

L
. 'F
' 511'

opes relemant to hlm?ﬁiHls*sen81t1v1ty only tOAthe~questlons
v;’1.

fa01ngzh1m,enables hlm¢30rdetect all p0581b1e«sources ofﬂ

S ; 3 ¥ - § e T I,

i md_gerror,nwhlch4are to*be av01ded by hlm .To&do,all*thesetis

‘P .¥

. 18 ;;;' obv1ously notfmeant to ease the task of the: theoretlclaﬁ——n—u
4 e

...

h

Z e e e = P

(who presented deflnlte questlons to, the experlmenter),
A R O Y . ST S L. orecult, .
and 1t ig neltherfto prov1de a-etandp01nt for. ¢hextheore— .
: &e“'i 4”‘5.‘1“ #F . i‘:—‘,"‘ * "L [ ‘-"’ iv'} g 4-_1_ Lo VJ.')’J. i
E}glan.forvlnductlve generallzatlon.--Thertheoretlclan is -
o F-‘n--cn T -r,.p-up‘ e omE g .“4-:4‘_-‘ ,.f*:'\ "' :‘:,:,

expeoted to*have done at Teast -the ‘most - cru01a1 aspect of

. - «!‘-' . H]
::f “ vt

s ond .

Lt BV .eTetical

% i ,-*‘hls work 11ke a clear and snarp formﬁLatlon of hlS question.

}

The experlmenter is able to- nroceed by. the way the theore-~

= * et e T g e e

‘ i e - e

e .-.-p-p-m»--,-; et e e

”bi&nshas alreadyfshown ¥t POpperAsees Qtﬂasbequillgfwronggto

supp@se that the experlmenter makes exact observatlon in the

) v
’} o ’ ) L - Vo Co 'vr:':;" : i ¥
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main, as his work predominantly constitutes theoretically the
initial planning to the finishing touches in the laboratory.

This is well illustrated by cases in which the
theoretician succeeded in predicting an observable
effect which was later experimentally produced!
Perhaps the most beautiful instance is the Broghe's
_prediction of the wave- ~character of matter, first

e conflrmed experimentally by Davidson and Germer. 45,

A theorist is pushed to look for a better theory as a
result of the experimental falsification of a theory, so far

accepted and corroborated. And, in fact, as Chalmers put 1it,

tests of-a bold, highly refutable theory that
result in a confirmation of the theory are
informative because of the unlikelihood of the
result as assessed prior to the tests. 46.

We do obvioﬂsly accept the theory instead of the other. The
questlon is why do we choose one theory instead of the other.
That we have chosen a theory cannot be as a result of the
experimental Justification of statements composing the theory,

-

and it ‘is neither not as a result of a logical reduction of that

theory to experience. That we choose a theory is obviously

“because it surpasses the other competing ones in competition.

The one we select is usually that that excels the others, that

prove to be the fittest in natural selection which has the

greatest potential for survival. Such a theory should be capable

45, 1Ibid. p. 108.
46. A. F. Chalmers "On learning from our mistakes'" in the

British Journal for the phllosophy of science
1973, vol. 24.




{Q;J‘

_remarks, that

'deeiaively inflneneed W the’

’aceeptanse of the baaic statement _n eennectien with tnis |

'position that basie.
'h7i~ Nioholas Maxwell " CPiﬁiq _*”fjl f:r's view on soientiric

| - 63 - - :
of withstanding rigogeus teéts."Popper believes as Maxwell |
|
|

svs At ary stage, the best theery is the
theery.of highest empirical content which

has stoed up beat te all our attempts at f
experimental refutatien. L7.. . :

Legically the testing of a theery is baged en basic statements

..___qmgwhese acceptanceqer reaectian lies -oR- our - dééiéians-——We -ean- v C

see ia actual fact that it is deeisien that settlea the Inte
of theariel. The difference between Popper'a methed of declding

- OR theoriad with these of the eonventienalista ia that, with

-0y

I-Popper. +he ;uiiing prlneiplc is the severity ef tests te be
~carr1ed eut. T@ the cenvent;enalists tbe prin@iplc in sinpli-
i eity - they are inclined te the systen that is the siuplast.
o ;J At 1:55 last what deeides the’ facﬁa ef a theory i8 the |
sresult of a test earriod out - an a;reeneat abaut Basic state-
;ments. Pepper reasens along witb the eenveatlenalists that the

-”ehoiee ef any partieular tbeery is an aet”’n«praetical matter.

He differs fren the oenventionalists in thatfhis ehaiee is q

C &fxﬁ'ﬁﬁf l:"\- :
Rieatien ef the theary and tho

, application. to the eonventionalists aesthetie metives are

iR |

decisive. He alse differs fre- the eenventionalists for his

i

qstance that the: statements deelded—by agreement are net uniVeranl

’hut singalar. Frel the positivists, he differs teo by his:

*ﬁ methoi" P-ilose“h:}bf seience:sd



statements are not justifiable by our immediate experiences, |

&

but are from the logical point of view accepted by an act,

by a free decision.
The acceptance of a basic statement is part of the f
application of a theoretical system. This application alone i

>

actualises any further appllcatlon of the theoretlcal system.

e e

As of the emp1r1ca1 basis of empirical science, there is nothing

B - ———— R e e ...]

: . !
absolute about it. It is wishful thinking to see science as :
- . * ;

resting upon solid bedrock. WNonetheless, the bold structure of

e

its theories rises, as it were, above a swamp. - ‘And as Asike points

out
- . +es OQur beliefs are replaced by competing i
.4~W‘ o - theories, by" competing conjectures. ‘And
_ wa*;‘ ' ' through the critical discussion of. _these ;
A - _
-~ , : theorles we can progress. 48

. ' - . :

.Popper compares:science to a building erected on piles,
* . the piles are driven down from above, into the | r
s 'swamp but not down to any natural' or given

base and 1f we stop driving the piles deeper,
it is not because we have reached firm ground.
We simply stop when we are satisfied that the
piles are firm enough to carry the structure,
at 1east for the time belng. 49 -
. ». i .
Thus, in our methodology, we give preference to theories that ]

'«

are severely testable, and those with the hlghest possible

empirical content. As Ayer puts it,

N . \

T an. empirical statement which did not
' belong to the class of basic statements was
to be accounted false if it was contradicted '
by a set'of accepted basic statements, so /
long as our attempts to rest it did mnot result

- , 48. J. T: Asike "Scientific Facts and Their Theoretical Frame Works"
; _ -Uche: Journal of the Department of Philosophy, i

‘University of Nigeria, Nsukka, 1984, Vol. 8, p. 40
49, Popper, The logic of scientific discovery, p. 111

4
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.
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' in such a contrezdiction we might p10v1510na11y

hold it to be true. .22’_3

Basic statements, on their part, are singular existential .

statements’ i
!

to the effect that an event of such and sucn a

kind occurred at such and such a particular!

place and time, .he on.y restriction placedi -

upon the range o’ these events was _that thelr ' 5y

presence or absence shculd be publicly observable.

Popper reasons that no justification could be g;ven fqr ascri-
r i '

bing truth. or- falsehood €0 a basic statement. To see ‘a basic

statemenf as true implies accepting it, and to see itxss false

on tke.other hand, comes diwn to rejedting it. 'The acceptance.

or rejection remains a matter of decision. Such decision can,

however, not be seen to be entirely arbitrary as we are moti-
vate@ to them by our experiences, though they a;e not substan-
tiated by them. ”

As Popper equally noted, this treatment of truth draws
him closer to pragmatism. He, however, claiméd to differ from

the pragmatists for failing to identify truth along with

verification’

His reason was tlat truth, if one was going
to 'speak of it at all, could not be regarded as
admitting of degrees or as capable of change.

A statement can be stroagly or weakly corrcborated,
but it cannot be strongly or weakly true. ¢

It can be acceptei at one time and not at another;
but it is true or‘ false w1thout any temporal
qualification. 52

-

1t is worth noting that Pop.oer later on changed his stance on

TR
the issue of the usage of t?uth aind falsehood. He believes that

i

(5 A, . ﬁhmr-i "Truth Verxflcation and Verls;miiltude" in The

___L,‘_ g e T T R L ey ey
,-_ »Phllosophy of Karl Popper Book II p- ”‘684\
P r—, = .':E;: w - i

512 ibid. P. 68l.

@, Lbid. p. 68l. | '
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his esrlier stance not to accept it cannot be justified.

He pojints out that since the time of Tarski, he had been

convinced of the need to-'use th: concepts, and that its ;
uses need not lead to aniimomies. For instance the propo-

sition 'snow is white' is true if and only if snow is whitey:

- and this achleves the purpose of the usage which is truth

corresponding with fact. He (Popper) says

ceeas 1f we wish to elu:idate the difference
between pure ard applied science betw:en the
search for knowledge and the search for power

or metfor powerful instruments then we cannot

do without it. For the difference is that in the
search for knowledge, we are out to find true
theories, or at least theories which are nearer
than others to the truth - which correspond better
to the facts; whereas in the search for powweful
instruments ‘we are in many cases quite well
served by theories which are known to be false.5§3

Popper sees one big advantage in the theory of 6bjective
or ‘absolute truth, It is that it allows us to assert

... that we search for truth, but may not know

when we have found it; thaet we have no criterion .

of truth, but are nevertheless guided by the idea

of truth as a regulative principle and that, though
there are no general criteria by which we can
recognise truth - except perhaps tEUbOIOKlCBl truth -
there are criteria of progress towards the truth ;@L

Popper compares the status of truth in objective sense as
correspondence to the facts and its role as a reéulative

principle to that of'é mountain peak wrapped in clouds. A

, ¥

? : P N N

"'\. ' - ‘Zs
. 7:_-—;_ o

54. Ibid. p. 226,
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l clinber has both diffieulties in gettlng there as well as

I

aacertaining when he has get te the peak. Even if he gots
ta ‘the sunmit he w111 be Iaced with tho diffieulty of

H L
! *

'1ident12yin¢ the lain sﬁnmit and . -uhsidiary poak. This

lituation does net alter the objective oxiltenco or thef.:
sunnit of the lountain. and it tho clinbar says he dnubtsi

(‘r

1: he gets te the sunnit of _the_ uountnin.ﬁthil 1upliesftbnt—)-—----

— ¥

_such a Bummit dees actually ex;ut, Wt that,he,get- there or

,t,,_._ ,;‘-. e ot I

;..rﬂk l—.

nat is entirely a dlfferent thing. Thua. that we*can hu wrong

Ly - 5

e
o

=il
or that there is am errer implies- the "-‘an objeetive

i v.,-.

truth, which we- may nat be ahle to realise.T

1nstanee. nay Rot be able te aseertain that-fa\haﬂéyeaehedé

B

the summit of the nountain, hut it is mueh mo .asigtf}}r_
1Y H R e
him to ’reeognise that he’ has not reached‘t “bpite of

y‘b"‘-i““ '-"I*" N
s tlve elementa

this linitation. Pepper says Kelly. sees ‘some

) o S T

in the. belief. fer truth as "all grewth is Qﬁgughtsabout hy cie
L p"—..‘f

‘ subjective hepe in truth caell 55 In fact. the vivesaYlsAyer.

1 L

which Pepper shares with Pierce" that all our belLef: are

fallible seen to imply that there is a standard Ior‘tru;h ;r
which they may 5 fall shert," > It can also ba auauned that
in seieatific enqaify thefe is the pessihility of attaining
truth, Be that as it mzy, the peint of 1nterest here is, it is

uby_tegj;ngmyhatﬁwo_are?able_ts.assess_the—stpength—ot—a—theary;“‘”"“

: <k n ! 0 )
554 Delly A. Kelly Pg%gggsﬁ ont ‘64

V.lg 13. 1976, P 81. ; )
56 A« J Ayer Truth, verificatiom and verisimilitude", p, 685,
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But for a proper and thorough experiment to be carried out in science

to ascertain the suitability of a theory, there is the need for precisiqh,

v

and this is the essence of measurement. '

7. MEASUREMENT '
If due to a high level of universality or precision a statement 'b'

is easily falsifiable than a statement 'q', then the class of the basi&

statements permitted by 'p' is a Proper subclass of the class of the

basic statements permitted by 'q'.

The subclass relationship holding between classes

of permitted statements is the opposite of that :
holding between classes of forbidden statements f
(potential falsifiers), the two relationships -
may be said to be inverse (or perhaps )

complementary), 57

'Range' is the name given to the class of basic statements permitted by

pPermitted by a statement to reality is the

8 statement. The 'range'

'RANGE' and empirical ,

amount of freedom that it allows to reality,

content are interchangeable concepts: they are complementary. And the

ranges of two statements are related to each other just as are their

logical probabilities. Range is made use of to clarify issues that

have to do with pPrecision in measurement.
Measurements play significant roles if we must talk of precision.

They help to speak with some measure of certainty even when we meant

to make a comparison between theories or statement. The technique of

measurement ig very ﬁéedful to detect differences between two theories

moreso if the consequences

57. Popper, The Logic of Scilentific Discovery,_p. 124
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of the two theories are very minimal to be detected, maybé due

! to the fact that our degree of precizion is not very high. Armed

; .
i with the technique of measurem2nt, a certain Trange - a region

: by'the €heory are detected. And the frequent needs Jor testabi-

| lity of theories "entails the cemend that the degree of precision

. in meazsurement should be raised as much as possible,ﬁ58

i

Thé'common belief is thnt measwrement consists in the

i determination of coincidences nf points. The reality of thie belief

.,is only toa limited extent. ‘fe cannot unequivocally state that
3 . , ) .

.
5
4

‘there are coincidences of.poincs. 14 has to be noted that the

" issue at stake really is measurement and not counting. And

':.Strictlylspeaking two points cannot coincide. However

r 0~ . ]
E

T , fwo physical 'points' - a mark *héag%on.lp 4 —

_measuring-bbdj to be measwed = can’be brought j
into close proximity, they cannot coincice, ;
that is, coalesce into the one point. 59 : |

- &This‘remark m y look common in anothsr context, it has to

;bé notea that it is useful in the issue of precision in measuré-
ément. And it will be seen that the point of the bocy to be

+

measured lies between two graditions or.marks on the measuring
¥ . ! ' :

rod, that is that the pointer of our measuring apparatus lies

 between two gradations on the scale.

we can then either rasgard these gradations
or marks as our optimal linits of error, or
. proceed to estimate the position of (say) the
A pointer within the interval of the gradation,
' and so obtain a more accurate result. 60

; 58. 1bid. p. 124
! 59, 1Ibid. p. 125
60. 1bid. p. 125

| : :
!fwithinrwhich discrepancies betveen the observations are permitted
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Wihat we can say in this case is that the pointer Llies

f‘

. ] N
between two imaginary gradatlon marks. And we have a [emmnt

‘ o
of interval, a range. In phy51cs, 1t is a common practice

to estlmate this interval for every measurement. "(Thus

A s o e m

.
LI

e = folTowing MILTRAG - they “lve, for ‘instance, the elementary .

change of the electron measured ln electrostatic units as ‘

= h-77h-18 , adding that the range of imprecision is £
-1 i . _ .
0.0005.10 ., " 5’ =

An obvious problem geqe really is what the purpose of

rep1a01n ~as 1t*were, one"mark on a gegag by two

-to wit, - °

the two bounds of therlnterva o when for each of these two

A oS i :gi; P '1 ST
s bounds there must agalngarlse the same questlon. H%at are -
"‘- '5, BRI RS - % -e&'q 'i - ,-_"‘;'; .’é_‘ ’- - -t I =
N W -t
SN TR F the llmlts of accuracy for uhe bounds of theilnterValrP .
P TR I _‘ _‘,,,,, \-*_)“3?1& o i
e S i . R ‘t«-
a‘ﬁ*;,-w-r'ﬁThere 1s no. p051t1ve 1mpact_1n‘g1v1ng the bound of: the 1ntervals,
CRA ,,‘;;f“ T e P oo < .o Ly f : , |
}exceptlno these two. boundSwln turn}can be flxed w1th a . *
?' o B v ’:J af ,f‘ r" a.;._ !k* i-}.’/ - - L ."' e
,,4-.. ‘,)-) ~* - - ~ & . .
degree of pPEClSlon far exceedlng our hopeful attalnment.' For
- v N *{' ;‘ et 3 é—;‘! ¥ -_!f:{_‘(" ? ‘J“i— I' . v

the orlglnal measurement,*flxed w1thln thelr own 1ntervals aa
o .L. } s

aw -;w; a, .’1"-7-

I

; ‘of 1mpre0151on that should be{”", - smaller by sééé}él orders J

wt T on ey N
¥ r\; SCIN

- . ?“ =, f B3
of magnltude than?the 1nterval they determlne for the value:%f

. “"”“'""'k h.,;me.«. R

- !
,.h‘h.’ -

...-..-...

e T ,_.4-"‘-- ~.:."z'5 ;;‘5’t- : “"G_.'.‘ ':,“ : St
the orlglnal measurement Ihis implles that? 3TN L i
) Do "'~ adade e S ‘_,.,___'":':—"""' et .’i‘vi‘-—* -
- i - the*bounds of?the 1nterva1 are not sharp v
. _ﬂ;, bounds buteare really very small 1ntervais,t_ '
AT ‘the bounds of which are in their turn still. '
. o zmuch .smaller~ 1ntervals and 's0”on.. .In this way
Te o e arrive at the idea of what may be . ;called the -
B “*"' unsharp’ bOUﬁdS'”Or condensatlon bounds'*of the oo
e Ee - 1nterva1 52. ZooT S :
.'#_::’ . B ': - 74 - . ! 3 N
N 61. Ibid. p. 125 . ' : o
02  Ibid. p. 125, | e S ‘
. 3 u .
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There is no pre-supp031tlon ef the. matbematical theory of
errers in 411 the aensideration, Rer the theery of prebabi-
lity, It is rather the other way roumd: by the analysis of '
the idea of a measuring interval they furaish a background ia
the absence of which the statistical theery of errors makes -

very 1little serse, The repeated measurement of magnitude will :

[

"enable us @btaln values distrihutable with different densities

over an interval - the interval of precisien dependlng upor the
prevalling measurin; teehnique. The knowledge of condensation

b@unds of this interval that we are la search of is enly what
i .
We can use to apply to theae valuen the theory of errera, and =

deternine the hounds of the 1nteer1.

cs"" -

What we sheuld ieduce f?eu all these ‘is the fact of the

' superic;ity of :ethods tbat make use of Reasurements ever

‘purely qualititive metheds. Even in the case or qualitatlve .

ﬁestimate for 1nstance, the estimate @f the pitch of & musisal

,-‘.A

 sounds, the interval ‘of accuracy for the estimatea may be given,

but without measurenents there gan be ne clarlty for such ]
interv 3 and in such cases, the cencept of condensation’bounds
&cannot be applzcd. This. concept can enly be applled when we 'ﬁf
speak of orders of maguitude, and thus only where- methods of

measurements are detined.

2 e e e i gy

Coaemis B e T

_-......u— p—n - i .

Tbe@riea-are'constantly in eompetition. mhose that ere
abla to pas: threughk erucial experiments are preferred te

these that fall on the wayslde, aecordlng to Pepper. By se'

>

-
o
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doing, the degree-of testability is compared, Dimension

~ i EAB mrne
4 is also made use ;%ZZ -AXf? luﬂi;;_: the degree of testablllty.

This constitutes the next topic of dlscu551on

i

8. THE USE OF DIMnNSION TOWHE DECREE OF '
TESTABILITY .

The degree of testablllty -of—theories can he evaluated "_?'

by ascertalnlng the minimum degree of comp051tlon whlch a
basic statement must have if it is to be able to contradict

the theory. And thls 15 on the condition that we can establlsh

a way Lo compare ba51c statements 50 as to note whether they

.are more (or less) comp051te, that is) compounds of a greater LA
# '::.‘_ - "3;- e

- .

. (or a.smaller) number ‘of basic’ statements of a Simpler kind,
S % *We?man‘make anfomparlson;of bas1c.statements and by 50
\}.: L J‘; z"““tv‘..; ARSI o5

. . 1 f‘?‘ﬁ‘;.}‘_:'«? S-S el —:E-. < e .
s 2%, doingflthdseyor other statements. To accompllsh thls, we
SRR R R S Tt

« o i

o

. : ¥ #ee s T AR, F :,
- CC H.‘mm-*.-i-‘-,ﬂ"—‘i,v R ST L R S

*ba31s for oomparlson. Its deflnltlon
,:!--"'ﬂ' ¥ r . 5} !
X, ro

«means of a’ generatlng 'schemaf or

. ﬁ‘,_aw ﬁ‘"fg\

: el AT TN
o ments}that ‘we: choose_as
TR, T - [ 1.-1 '-\_ ) "1» ! w"";"-&f ¥ 'f‘:'x’{ ‘:J".'l!"

I £ . - A R

P4t can’ beecarrlediout by%
" .rd Lo e ‘!’ ... v L3 . . 5
. o ""1"‘1.“, . ,'-'.1*: ~ e ¥ 1 -
o . vAloriinstance,  !'There-is a measurlng apparatus for

A S #vw-,cfsﬁm'" T £,

o wt TR T A

ngn -2 % M R
. the plac ‘eitthes
X" atzgh p a e y %ngﬁgg‘

& Ry

* —-

‘h;"( .-‘; o '

tew of Whlch lles between the

S

ok
bt
I S x

p '- "i‘« e - '1"*5”"
. gradatlon mgrks "O"-and "Pf) it could then be seen .as rela~

- ":., _1_4, .-

.'h-'\ .
-'J" -.--,3—.‘-3'“'*"

i
”:tlvely atomlc, and* thusﬁas equl—comp031te, the class of all
statements obtalnedmfrom—thls~k1nd —of: matrlx (or stateﬁentr' o
- . r_h-{., -
. functlon) by the substltutlon of deflnlte values. A fleld_can

1 AR
e be used to desorlbe the class of these‘statements 1n addltlon

. . A R ,‘._ ' 1\ - ‘ ;'1"“

: ¥
to all the conJunctlons that can be formed from them.

',U' re L™

- : _can&call a conjunction of'different;relatively atomid% _
of “a fleld an "'‘n- tuple of iz the fleld', and it could be taken '

that the degree of its comp031tlon is equal to the’ number ‘nt,

j’_w.- B
L.
k4

T
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If there is for a theory 't' a field of singular
(but not neéessarily besic) statements such that, for
some number "a®, the fheory "M cannot be falsified
by any 'd-tuple' of the field, although it can be falsified
by certain d*l—tuples, then w2 call "d" the characteristic
number of the theory with reepect to thatffield. All
statements of the fleld whose degree of comp051t10n is
less than 'd' or equal to 'd' are then compatible with the

theory and permitted by it irrespectiveAofitheiricontent.

Thus, the comparison of the degree of testability

 of theories could be based upon this characteristic number

14', To avoid any incoisistency that is likely to arise
through the use.of different rields, it is essential'to
make use of somewhat neprower concept than that of a
field - that is, of a field o:’ application.

if a theory 't' is given we say that a field
i8>a field of application of the tneory 't'
if there exists a characteristic number 'd’
of the theory 't' with respect to *this field,
and i$ in addif&on it satisfies certain

further condit iong - " 63

The characteristic number 'd' of a theory.'t’ in

respect to a field of epplication, Fopper sees as the

,dimeQEion of.'t! Witherespect of this field of application.

The expre551on *dimension' suzgests itself becauqe we can

think of all possible n-tuples of the fielc a8s a apatlally ‘

"~ arranged (in a conflgurutlon space of lnflnltc dimensions).

63, 1bid. p. 129.
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If, for. instance, d=3, then statements that are admissible

because their composition is too low,form a three-dimensional

sub-space of this configuration, frans1tlon from d = 3,

tod =2 corresponds to the transition from a solid to a

surface, " '

L

Ty

*:

LA

L

—f=— -The—-smaller—the dimension ¢ d, the more severely
. A restricted is the class of those permitted
S statements which sTegardless of their content,
< cannot contradict the theory owing to their
’lﬂ low degree of composition and the higher w1llé?
3 . be the degree of fa151f1ab111ty of the theory.

The fleld of appllcatlon as a concept is not restrlcted

».

to basic statements.? Slngular statements .of all klnds are
NESE | d.*l 3; .

) “"?’1:' ‘Gﬂ 4‘1. . L‘.
allowed to be st%te?eﬁts belonglng to a gleld of appllCathn.
; k!‘:‘-':;f‘n ?.,5_,& ) _}_ ’rn"\' ‘

v Ay There could be hoyeveg,jan“estlmate of degree of comp051t10n
: . ,_- - kg Ny ]_ _; .‘. ~.\---

A “’f,gﬁ’\’ e -w...'>
% of the bas1c statements*by{

e

#agmy L

e the help ofgthe fleld.;i(There~1s an’ assumptlon that to a

#'_"' - ;I‘*L“' - "N"" ',z-,,'v"."‘ - ;-;v\.”'--.-—a S --v-'u.c‘

jgf hlghly,comp081te651ngdlar statement” there corresponds hlghly

'&
C

- i, q .
A - -
Al I«Je * A

A ek T T s
*

o scomp051te ba31c statement).(,ltlcan thus be assumed that to
o ’ Ak e - . -
;;wh,a theoryﬁof hlgher dlmen51on there 1s 8 correspondence of a
X os.‘;_, ’ - .£ _. x‘? v Jﬁ‘*’l‘ " . \, ‘:t ,‘ ',;a't . ! -
e class of baslc statements of hlgher dlmen31on, such that all
St . . is i !1_ . : Py :
4 Lo N t

L.' M
:ﬁstatements of thls class are permltted by the theory 1n

- ,-“i- i At“;._.,h

ZLssplte oi wbat they assert.{bThegquestlon 1s then answered oft

. » -.-!”%

how the’ two methods of comparlng degrees of testablllty»arew~-*‘m

e H..,,Lem-."m

= p-R Ir‘
“ related - the one by means»of the dlmen51on of. g theory, and
o

Cea - LI ; Ay_n . e " ,

: ' 2 ;

”,.the other by means oi the SﬁEClaSS relatlon._ There are cases
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1n whlchf;,sanne oi the methodsxw1ll be appllcaole.i In such

LR P

51tuation, there 1s no room for confllct between the two methods.
" If both methods qx%»appllcable 1n a partlcular case, then it
will be taken- that two theorles of equal dlmen51ons may yet have.
dlfferent degrees of fa131f1ab111ty if assessed by the method

;
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T based upon the sub-¢lass re;ation. In such cases, we have
to accept the verdict of the latter method as it would ,
L prove to be the more'sens;tive method. In all other cases

in which both methods are applicable, they must lead to the

f

-~ same-result,.as—it:ican_be_shown,-as..it_could.be _seen.with_the] . _
' i

assistance of a simple theorem of  the theory of dimension, that
the dimension of a class must be mdch higher, or equal to, .

that of its sub-class. ., . . U S n_“

:r The appllcatlon of dlmenSLOn assist us to make a comparl-
3o Ty i
T3 son of theorles that prev1ous1y we were unable to do. 'For

Sel '_.!" "* r“ Yo f . e

,1nstance, we can afford to compare a’ c1rc1e hypothe51s with ;__ :

!

r ‘ ‘ .
_*_-. "’*“" g!b. ) (’e".:'..a o '

~sa parabola hypothe51s (whlch ;srfour dlmen51onal) : Each of the

.“*s/“% -‘2’_’ R BN D e

clrcle', elllpse‘ ,parabola denotes a class or set

7

RN e ¥ * .
.-;7":‘;@. s : . ,t s - -

. =y et .t
i 3 o Lok ! -
ep-0f2CUrVES,” and each o these‘sets has the*d1mens1on 'q! 1f ',
v"-‘ .—‘ i{:‘ -i - P IR -i:',L n: { : ;f ::""“ - -F‘t% T ﬁ & %fr *‘ra" ¥ K -.:._b “ .
1:p01nts are necessary'End sufflclent to‘31ngle out or charac-

Pger 2 n:“q ‘-;; -3
qfr: f

Yagdin

,terlze;“one partlcular curve of the set. In the representa—

N FE b - o
|1'}, S S . 8"“?.1,\’ £’ (i' ., W s .»‘-ur;‘ ;“.‘1 _.E*‘* L -
Tt tlon of*algebralc system, “the. - dlmen51on of the set - of curves_.
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. : )
R S depends upon the number of parameters'whose? values we may
4 "\ﬁ ‘[

_‘ "- 4_7.: . :,:‘ . 4 . ':, . ‘,‘_".“ - ' 'Q:g:: P f.t - ;},“{ """‘{t" ,‘_‘?". b

PR #; freely choose. It could thus be sald that the number of freely
o g -5:-,1_ zkﬁat-‘-\bg"j“i&n‘- - sw#&w-“w»_--v-vm

o rl';f'determlnable parameters ofia set of curves by which a theory

LR

' - LS L3 - . \f
. [ e,

R 1s represented 1swcharacterlstlc—for_thehdegree oi‘__fals1f1--.w - -
. - "R . H .

"hgﬁ ablllty (or testablllty) of that theory.. o ‘ - t

\‘\F‘.n—-—_\.' . -

ﬁ§~ --f Popper pOSlts that Kepler owes hlS success partly to ! ;7
the fact that the 01rc1e hypothe51s‘w1th which he startedfwasr
- _-" -‘ f -i‘ I

i I relatlvely easy to fa151fy. If Kepler had *started with al
hypothESlS that cannot be tested ea51ly as the circle hypothe51s,'

he mlght not have got any result in view of the dlfflcultles _of

¢
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o
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calculations whosei basic was in the air - a drift in ' i
the skies, as it were,'end moving in a way unknown. The ,
unequivocal negative result that Kepler reached by the '
falsification of his circle hypothesis was in fact-his N

first real success, avers Popper. There was a sufficient :

_ _positive impact in his method,_ especially_when_his flrstﬂ__nw

r

attempt had already yielded certain approximation.
_ _Kepler's might have been found in entirely different
way . Popper sees it'as no mere accident that it was by

thls way that success in his law was attained. It is in ;

consonance to the method of ellmlnatlon that is applicable’
s t,(u;;

only if the theory 15*sufflclently easy to falsify - suffi-

——
’i-._\ .;:

ft'01ent1y prec1se to befcapable of clashlng with observatlonal

&.-‘k + 3; - ‘*?';.1. . “‘;‘v-. 7.-‘ '?rf. "_H " '
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-;;,If the degrge of{fa151f1ab111ty of two theories is
b v fu o t “-"‘1” . : ¥
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A comﬁgred by the conegderatlonrof their dimension, we need

LR el A
i p» .
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to take ;nto account thelr generallty, that is, thelr

.
4

1nvar1ance w1th respect to;co-ordlnate transformation along
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A

K w1th thelr transformatlons. ;v
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= “*In - ‘a continuous attempt to 51tuate observation,

- . - ﬁ.' -
.. ! ? i ...i- G il e e i

(USRI W S TR

i‘experlment and theorles where they rlghtly belong Popper

Hy

3« .
made a comparlson of laws_and_conventlons._,The two termi-. ...
f

-

nologles (laws and conventlons) constitute the tltle of

- & \

our- next,subsectlon.4
. % C S '

9. .- LAWS *AND . CONVENTIONS

+
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Popper does not belleve that theorles or laws have any

logical status: Dav;es point out that, f
. *
~ by this approach,. Popper eliminates drastlcally
- but effectively all the dlfflcultles of the
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gereral deriving frem the particular,

B Aceerding e this view, a
- be an iespiration, a leap
or perhaps merely an anale

theory may
of the imagination,
LY or a dreanm, -

’ But wherever the ldea sriginates, whether

-1t seemsa ewviecus eor trivial, briiliant er

stupld, it ig g scientific
ealy if, it is an attempt’

theery if, and
to cerrelate

experimental or - ebservaticnal quantities,65

The situation will be such that appr

opriate experimenta conld

conceivably be used to disprove the

' :

g

theory, Seientiric experi- ;

ments or ehaervqtions are provoked by the latter, and. Papper

harps .on fhisaleading rale er theery

»  He: poaita that aur expec '

-}
]

rinents ar ehservatious ure alwayu aade with s@ne preeeneelved

ideal (i.e. theery) ef_the likely na

i o]

.",'“ - ' . '.H"

5y‘~h;.'.;."'. . .f_ ﬁ "

Pl
.
-

i.trivial. experinen
'1,_and eVeR’ mere: inportant. ‘ag,
. should_be,neeessary 1n eaeh

»x,.

It we are to provc a theery wreng en

1 tyatba ;laly theories are '

turc er behavieur ef the

-4

ts:that are

*T}earricd{eut -ds:'0asily as 'Possible:ared’ desirable.

B

Lew experiments. as. possible'-

o

check cf %he theory. ‘66,

oy

ly arter lilliens -of j'“la‘fgg-;

leasurenelta, then the seientific literature will be burdened

with wild 1deas neant t@ be tested with’ the hnpe of diapreving

then at a later date. Thls is, howeVer, net the case mainly

R et

‘as a reuult ef eur desire for simplo
law often). It isﬁnlwnyl the caue t

preferted if the eondition ror sueh

+ | LB
66. 1Iwid. p, 256.

« J.T. Dnﬁies "The . .8imple laws. of seience. -
* o im” critieal A”;rOteh tc

theary (which ia ealleiﬁ

hat sinplgrthec?iel are 4

exists. The prqpoaition T
‘afd Hiatery"

-

Seience and Philesephy
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of complex theory enly comes auuut whem there is no access, be
simple theory: : ' '.

further we usually chogse relatively simple '
systems to imvestigate in detail, particularly
those in which it 1s pessible to keep all but *
ong of the pessible variables comstant during ’
the test. 67,

Analegy 1is an aspect of conventiom that Pepper talks

abeut, There seems te be a general agreement that analogy ’

i

plays signifiCant rele in our theerizing., Pepper peints eutz

. |
that "arguing by analegy is bereft eof any legical basis, simple
analegies, however, most of the times correlate physical data."

Popper's principle, however, which he insists on, is that all.
theories-should be testable with data chosen in a bid to dis-!

:?& prove them. It is only by se doing that we are'applying scien-
o z
- tific methedelogy. By testing as, Kelly says, we are aiming

at truth as:
‘the aim of philosephy, science and other :
theorizing activities is to arrive at the ‘
truth, or at any rate to seareh for the ‘
statement which correspemd with reality, 69,

Fopper's emphasis is that there must be a sincere iesting eof ou?
theories at least to ensure their suitability inte the structure

of scientific system. And as Maxwell peints out toe "So long

i

as these attempts at falsificatiomn fail, we are Jjustified in

tentatively retaining and using the theory and always continuingl

' 70 .
if possible, the attempts at falsificatiom." '

What Kuhm believes in is that a givem dogma should deminato;

over a considerable peried: he deoes not see the method of science

- 67. 1bid. p. 259. - ,
ot 68. Ibid. p. 259, , ,
9. Derek. A. Kelly "Popper's ontolegy: an expesition and critique
in The Seuthern Jeurnal ef Philesophy, vel. 13.1975, p. 80, .
70. Grover Maxwell "Cerreborationm without Demarcation® in the
Philosophy of Karl Popper, I ed. p. L. Schilpp,




' dogﬁa that the different frameworks are like mutuallyguntran-

-bility. There could be soue proflems quite elright in discu-

b T ey e s vos = e g - . —

r
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as consisting of bold conjectures and criticism. To L

Kuhn : - |
.o : \
.++ 'normal' science means research firmly ' ‘
based upon one or more past scientific
) - achievements, achievements that some parti-
T ‘cular scientific comminity acknowledges for

: a time as supplying the foundation for its ; ,
A further practice. 71 :
i : : \

Besides, he believes that rationality lies on something such
as a common language and a commcn set of assumptions.’ From

this basis, he argues that rational discussion erd criticibm

can only be possible_if we have agreed on fundaﬁental%;‘ LT
Popper sees this thesis' as false. He admi:s ql}ignt ‘

that =f any moment we may be prisoners caught in the %rame—\

work of our theories, our expectations, our past experiences,

r

our language.

i !
But we are prisoners in a ... sense: if we fry,
we can break out our firamework at any time.: .
Admitedly, we shall fiad ourselves again in! ‘
a framework, but it will be a better and roomier
- one; and we can at any moment break out of it againi 72
The issue here is really that Popper 'is of the view that there
is always the poa51b111ty °>f a crltlcal dlscu551on and a compa-

rison of the various framewcrks. He sees it asz&dangemnmiv'

slatable languages. The belief in the myth of framework, he |

posits,; will simply exaggerate a difficulty into an impossi=

P Ay P

— . _ !

“71. - Thomas $! Kubn, . -The Structure of Scientific Revolutions, .
CHICAG:QO, The University of Chlcago Press,

‘ 1962, p. 10, }

72. P_o.pper_,_.f > v "Noxmal Science and ltb dangers” jpn Cpriticism

and the Growth of Knowledpe, Proceedings of
Tnternationel Colloguium in the Philosophy

of Science, London 1965 Vol, h, £d Imrer .
.Lakatos,, p. 56. : . 5
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ssion améng people brought up in diverse fremework;, ;7g£,

L0 generate discussion under such an atmosphere could be éuite
fruitful as well as exciting. ,
An intellectual revolution, Povper admits, can quitefbe

like a religious conversion., . f

A new insight may strike us like a flash

of lightning . But this coes not mean that

we cannot evaluate, critically and rationally,

our former views, in the light of new ones. 7%
Which is to say that in science, in contrast tq theology, %here
ie Qlways the possibility of a2 criticel comﬁarison of the éompe—
tinj theories. Scientific knowledge can thus be seen as a
system of theoriss on which we carry on works Jjust as masons
do on gigantic structure like the cathedral. The main gogl
is to source theories which in view of critical and rational
discussion, get closer to the truth. And this is the same as
saying that we aim always to increase the truth content of
our theories. |

When theories are subjected to critical evaluation, the
main aim is to have them refuted; and spurioué ones suffer this
fate. By a critical outlook we are led into further experlments
and observations of a klnd which nobody would ever have dreamt
of without the stimulus and guidance both of our theories and
of our criticism of them.
A scientist,.notes Popper, should bear in.mind while;re—r

sgarching that sciénce is one of the few human activities whefe

errors are systematically criticised very often, which means

273~ 1bid. p. 57. B



f"i

= fg/ -
that we learn by trial and e;PGPS. It is such outlogk te
sclence that ensures the much cherished progress in the: gig-
cipline. As te the mature of progreés in scienbe, there is

ne cemplexity in assessing this. Once a theeory is able to

Pass through specifiei tests, such a theory will be seem as 1

baving progressed mere than the others that fell en the way side,

+++wWe know [§hat a good scientific theory should

be like, and ~ evem before it has been tested - j
what king of theory would be better still, provided
it passes certain crucial tests, And it is this
(meta~-scientific) knowledge which makes it possible
to speak of progress in science, and of a rational
choice between theeories. 7l,

Popper reasens that it is met virtuous to be cautious in
avoiding errers but to ke ruthless in aliminating them. There
should be weldness in ¢onjectures on the one hand and austerity in

refutations, on fhe other. As Lakates peints out,

-

intellectual honesty does not consist in trying

to entrench, or establish cne's position b
preving (er prebabilifying'? it - intellec%ual
henesty censists rather in specifying precisely
the conditiens umder which one is willing te give
up ene's pesition, 75, '

This makes for progress in SCience, reason Popper .

CRITICAL SUMMARY
Theeries, their cerrobkeration and falsificatien are the.

}
main issues of Pepper's philosephy of science which we examined

in fhis chapter. Pepper believes that as a dynamic erterprise
gscientific theories are subject to constant changes. There is

no absolute theory in science.,
74. Popper Conjectures ang Refutatiens, p. 217.

75. Imre Lakatos "Méthodolggy;pf Scientific Research rrdgrammes"
in Criticism and The Growth of Knowledge
Freceedings of The Tnternatienal Celloquim in
the Phi eng % of Seience Lenden, 1965, vol. N
L ™ mre aKaues po »




- 152 -
Scientists are continuously attempting to falsify ex1st1ng
treories tkn:rh the vrocess of testability. Theories thaﬁ
could not pe raisified after crucial tests are deemed corrobo-
rated. '

Science, argues Popper, pProgresses by trials and errors.
and it is by constant and severe criticism that we get clo§er
to scientific truth lonetheless all laws and theories he sees,
as hypotheulcal as there is always the possibility of hav1ng
an existing theory falsified.

Most of the ideas of Popper highlighted in this chapter
are, no doubt, controversial. His concepfion of dynamism in
science is very puzzling. If he sees Gynamism in terms of .
constant changes of theories which might still be very fru1tful
then such dynamism will be awkward as it will rather be anti-
thetical to the development gf science, Dyamism should be
perceived in the positive éense,that is, allowing only ideas
that are fruitful and #torkable to stay, ifrespective of the
number of vears such have endured. ‘Science, in actual fact,
does not really undergo'the kind of changes or revolution that
Fopper talkea about. Theories in science take time to evolve-
Scientists on their own part keep on reverlng a prevailing theory,
maximising its uses until such a tlme such. a theory becomes
absolete. Revolution in science as Fopper harps takes place
once in a while like the Copernican revolution he often cité§
as an example. .
But in other instances we will discover that a given di;-

covery lasts for centuries, without a blemish found in it. Za

W
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In this respect we can rezall the bréak-through that Lévoisiér

made in the fleld of Chemlstry in combustlon which hasl
lasted for centurles, We can also recall the break- through

made by Faraday in the flnld'of electricity and malecular

chemlstry. As far back ds 183p baraday was able to reduce

the matter of electrolysis to quantltatlve terms by "annoqn01ng
what are now called Faraday s laws ,of.rel&ctmlysis 76.; This
discovery is valid even up till ‘today - after more théh a
centﬁry. In the field of Physics.Dalton's atomic thebry
held sway for centuries before atom could be splLt ln the
early part of this century. Als> the discovery of Sabr%el.
Fanrenheit in respect of tae freazing point of wzter ?hich

he puts at 32°f and the-bolling point which he’puts qi 212%¢

since the 17th century has remainied valid in the field $f
Physics, Chemistry and Biclogy. Thus the kind of revolution

that Popper talked about in terms df constant changes?is not

a common feature 'in scilence. There could be. changes ﬂn

theories or better put modificat.ons based -on naw finéingé,
) :

just like we had in Stabl Phlogiston thesis bu* one point

. . . . . . [ .
" that is obvious is that theories in science endure for juite

sometime. .
It is surnrising too that Popper faiied to see scientific
Knowledge in lerms of cummulative laws. As Zahar points!out,
ropper offers a Darwinian account of the

progress of know.edge. FProgress is supnose to
result negatively from the . elimination by,

76, .,;‘Asimov; P. 281. . ’ : l
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natural selection of defective alternative. 77~

'This5is'unfortunate;y ﬁ@t the gage.  Scientific researcﬁ is

a continuoos and co-operative eVent;one theory 1eads to %he
; other, one idea-illuminates the other. "For instance )
; Qallleo -discovered the principle of Pendulum. But he coﬁld
;. not solve the problem of correct timing. This problem could
not-bé..solyedzuntil the time of Huygens, Chrlstlan who used Gdlileo's \ s
| principle of pendulum as a means to regulate the clock. - IQ-
tne same vein, it is known tkat Dalton's atomic theory wasf

weldlng of Democritus' thesis on atom thCh was purely specu—

'

I latlve 'and Lawpisier's quantitative method in chemistry for he

! brought in the 1éeas of mass and measurement in atomlc theory.

-In the same vein, hlnstem s work climaxed the famous experlmen*

\

% of Mlchelson and Morley who had been ® unable to detect; any
i

dlfference in the velocity oZ llght with changes in its~ dlrectlon

i through other. Einstein pursuing the same research was,able to

establish that light travelled in quaﬁta, and therefore had

'particle—llke properties and was nct merely a wave that: requlred

: some material for:ﬂm pnmagann Einstein also points out that

without the other there was certairly nothlng in the unlverse

that.could be viewed as at ahsolute rest'! nor could any ‘motion

be considered as absolute movion. All motion, he argues, "was

2

relatlve to some frame of rellerence cbosen.

1‘”71, Eli Zahar "Loglc of Discovery «r Psychology of Inventlon"
in the British Journzl for the Philosophy of

Science, Vol. 5I;, No. 3, September 1963

78. Asimov - M. R71.



P e R e e e——— — T

ke

| e wle e

——— e e _

In essence scientists do not worl: merely to upset the

exlstlng "ideas, but rather to malte use of the later to

achieve a more noble goal. The advice of Fran01s,Bacpn.
P

many years ago agrees sO much with what scientists do; in their

research efforts. He adviges thus. "When a person prepared
himself for discovery ne :'irst cbtains - a full aceount of all
37

that has been said on the subject by others

In this regard, an American 1nventor is reported Ly Granam

as saying that, . ‘
' Wwhen I want to discovar somethlng I begin : |

by reading evexythlng that has been done

along that line in the past. That's wvhat all

those books in the library are for. BO !

The essence of making th..s reference is not to refute the
|

existing idea but to use it as a guide for further alscoveries.

- jdea becomes most necessary is where

Where a change, in ¢
tbere are some unsettiing facts or where the ultimaté‘éhr;or

kely to be reached by the exlstlng idea.

a research is most unli
p to rectify the{oaalc

" Lavoisier's thesis on conbustion came u
1 Phlcgiston thesis had. Einstein's theory

problems that Stah
the absolute thesis of Neqton‘s

of relat1v1ty was to rectify

laws of motlon.

Popper's view on tne essence of evidence is also ﬂntrigui
' He sees evidence not in the positive light that Ir, riot in ter

cof supporting a theory bult raiher @ u‘meﬁns to refute it.

This, is ‘really not the case in actual scientific reqeerch.

1 faut more efforts to support than to reful

There are in actua

7. Graham, etal, vol. 3, p. LO7
5. Ibid. p . LOT.

1
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" clock. It was not by error that nuclear. bomb was discovered.

186

In fact, more often thar. not researchers are continuousiy °

-making effort to break rew grounds so that there wiil be '

t
1ncrease in laws in science, not really making efforts to.
refute existing theorle As uine rightly points out"..;

_ ; ;
a scientific theory concists of laws in conjunction,"gv

Aﬁd there is a kind of continuity in research programme.
It is difficult for us to aceept that .cience grows by ;
revolutionary overthrew of tﬁeories as Popper erguee’but :
in a continuous accumulsztion of theories and improvement

on them. The aim of a researcher is to solve a puzzle not

to refute an existing treory. It looks a negative effort

if the whole times and resources of a researcher are wasted

in refuting an existing theory, . r
It is difficult ‘too te " posit: , that science progresseé
by trial and error. This is not acceptable. A serlous
research in science is erpose_ul, it has an aim, a focus.
This is part of what informs the ratlonallty of sc1ence. It ;
is amazing that Popper =:es raulonallty as an attrlbube of |
science ahd yet argues tnat progress in ° 501ence is by trlal
and error. It was not by trial. and error that faraday inven{
ted the first ever eledtric transformer, and generator. It
was not by error ‘thatnuygens found a method of recqlaung the
: - . . L
Nuclear bomb which was e -joint effort of Hahn, Meitstetnmér .~
Szillard and kinstein wss eeen as a proiect to be embarked ent

and possibly get executed. In fact EinstZin had to write

j?y W. V. Quine, "Popper's Negative methodology" in the
Phllosophy of Karl Fopper, Book 1, p. 220C.

f‘. P T
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"a letter to President Franklin Roosevelt urging him to

put into effect. a gigantic research program designed to
develop a nuclear-bom.b."82 Most discoveries in science take
this pattern. Once in a while, however, a discovery could be
by accident. For instanee, it was by accident that Sir Humphy
Davy discovered Nitrous oxide which is often called laughing
gas (it was used as the first chemical anaesthetic)., It was
in the course of inhaling the gases he was producing in his
experiments that he noted the peculiar character of Nitrous
oxlde. But this kind of accidental discovery takes place once
in a while. It is not enocugh to generalise as Popper did that .
sclence progresses by trial and error.

Also it 1s difficult to agree with Popper that all
science theories .are to be seen as hypotheses or conjectures
(as he, at times, calls them). Conjectures (he calls them
guesses too) as they are understood are like propositions Qhat
are yet to be tested and corroborated. In science, hypotheses
are ideas that are proposed which are yet to be tested and
corroborated. But once a hypothesis has beenitested and
corroborated it becoées a law or a theory, and no longer a
hypothesis as Popper wants us to believe. A proposition in

b
science does not remain as a hypothesis for ever.as Popper argues.
This does not conform wiﬁh the purpose of science which as
Mackinnon poigis out |
aims at producing claims that are

objectively true and then using these
ag stepping stones to further claims. 83

82, Asimov. p. 871

83. Edward Mackinnon '"The truth of scientific claims" in the
Philosophy of Science, official Journal of Philosophy of
Science Association, Volume 49, No. 3, June, 1982, p. 438




o
~ . . LS S )

L L (BB |

e Ideas are obviously guides'to action. If all laws and
theorles are conjectures they cannot be relied upon. All
knowledge cannot be seen as provisional. There should be a

distinction between knowledge. and conJectures. As Putmam

—— g e

T Tightly points out,

a theory, as the term is actually used :
is a set of laws. Laws are statements that we -
hope to be true,. they are supposed to be true

‘ by the nature of * thlngs and not just by accident. g;;

It is qu1te wrong for Popper to equate laws with hypotheses .

A
If his.proposal ls accepted then 1t becomes dlfflcult to

- L
s F;’ L:f
L dlfferentlate a prop051tlon that has been tested and corro- i
b ﬂ;‘ - ’;W.‘. s Pgs'f‘\'," -t ' “ ' ;
'i ';‘ boratezﬂ and thosefyet}tOzbe tested As Futnam p01nts

-9//'.;'.

. %

: S wne -'4.3*"
ﬁﬂ’cfagaln, T
; BTt ) i

f,j sc1ent1f1c theorles are shown to be correct
) thelr successes Just as all- ‘human ideas are

: 'ghownfto be % correct, Jto the extent’ that they

] are by s thelr §UCCESS}ln practice.

rt’-@'i*
LJ

ﬂ.‘ Jf

o S

i

t can only be seen. as-a wrong*use of termlnologles for P0pper

Loa _ . ﬂ-j -~ ‘iy'.t» - , J.
to equate hypotheses w1th daws and theorles.
. I—- i -ﬁ .e ‘._.; "".‘t b ‘
igj; It is not qulte correct for Popper to Ansist that truth

yﬂ,dcould not be reached{—that%can be true anyway is that no

m s>
v"x

v

A ——epr— -

oo truth can be seen to be absolute. What is true today may noteﬁﬁ

.z"“

be the case tomorrow. But as 10ng as there is no, ev1dence

. [ I . i -

}'; ! ) t to see it as nothlng but the truth we can- take 1t that: we

?j;lf__ f:;:bhave reached the truth‘at that p01nt in time. That we rely
‘:: 3on a’ plece of knowledge as a\gulde tdiactlons is because we *
5, g |

Hilary Putnam, "The corrobor tion of theories" in the
~Bhilosophy of Karl POpper !g " 226.

gs' Ibid..p. 229, :_ | -

.

»
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see it as truth. However s Mackinno#i points out "future

break«<throughs ana conceptual revolution hay undermine.claims_

86
-now held to be true" But until this happens we contlnue

to see a true knowledge as nothing but the truth.
Also we cannot see why Poppe‘ takes falSlflCdblon as a

speCial attribute of empiriczal science, FaLSification-is

Tather to be seen as a negative ‘factor in science. Irrefuta-

bility is to be thus seen as an awset instead.of as a liability
in science. It is rather difficu..t for one to see why Popper
decided to use fa151fication as a criterion of demdrcation
between science and metapbySics. Once a theory. is falsified
it ‘has ceased to bela guide to any stientific,igvestigetion:
One then wonders why this should be é valuable factor”to '
evaluate the sc1ent1f1c status of a piven system of knowledge. :i
Testability to Popper is the same as faISifiability.- -
When_we are testing a theort we are at the same time attempting‘
to refute it. This thesis s not appealing to us at all. A
scientist may have diverse reasons for embarking on teeting.

It could be to ascertain the ingermity of am existing theory,

ot

or to. evcrluate theory in- view- of recent findlngs. Also' whehva research

is gOing on the researcher constartiy carries out tests to

'corroborate the prop031tiona he mzde prior to the : esearch.

As Bernays points out "testi.ng does not generally have the

character of searc.ing for refutations®, 87 If a scientist-

86.. Mackinnon, p. 3 438. | \

§fa Paul Bernays "Reflections on Karl Popper's Epistemolo
" in the Critical Approa:h to {cience and Phu]nrnnhu P
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fﬁ' searches always for refutations whenever he tests, it means
]
i

testing has negative attrlbute. i
Be that as. it may ourattentlon shall riow be focusabn a

—

ciritigue of Popper 5 methodology of science and alternatlve

o

~~~w-Q—-m_—_nmethods_of_501ence .suggested. Kuhn, Feyerabend and Lakatos

—a S

are the Phllosophers of science to be examined in this respg;¥

*




CHAPTER FOUR A *
REACTICONS. TO CRITICS : - - ‘e ™ . -

< " Poprer's thesis on the. methodology of science is no
doubt controversial., It has, as a result, generated a lot
of interest from different -schools of theught that are .

infterested in the development of scientific knowledge. 'An

interesting_thinguabout~the¥:eactionwtO“Popper’S‘Wofk“is“"“*
that most of his critics are those that knew him intimately
elther as a colleague or a teacher. Others are the set of

- people that were attracted to his work because of the inte-
llectual reflection it generates: In spite of whatever |

misgivings most of“P0pper’s eritics may have about hlS thesis

_ they stil] acknowledge where there is agreement between their:
L EE *

*?%?q-if . 11ne of thought and P0pper's._ In this sectlon of the research,
7 o ”{»we shall ‘be pre-occupled with the eritical appraisal of P0pper s
%; ;- L' o work as w1tnessed in the works of Thomas Kuhn, Baul Feyerabend

LA - iy

e f;. %,and;Imre Iakatos.j We shall also evalmmte crltlcally the

?

. 'sc1ent1f1c methodology, they advocated We shall for the sake
of clarlty start w1th“the ‘methods they favour in this order

W
.

Thomas Kulin and hlS conceptlon of norml sc1ence, Feyerabend
‘*.
.and his notlon of s01ent1flc anarchlsm and Iakatos Hard Core .

notlon of 501ence.

A, e 2T ——e
e D e

TG Tonoms KUHN 4§D HIS CONCEPTION OF ! NORIAL SCIENCE

As we shall see Iater Kuhn is convinced that the

e m e e a—— ..{ ———

C e K
R N .
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e
central point in-éopper‘s thesis - falsification - is aimiSr
representation of what scientists do ih their day to dag
activities. What a erientist does,”according to Kubhn, i%
his daily enterprise amounts to what he calls 'normal science.'

Any scientist that does not pre-occupy himself with spur}ous

— e

-
.

scientific research must meet up to the r requlrements of !normal

science.' To Kuhn, 'normal science’ means the research that -

is firmly rooted upon one or more past scientific achievements.

2

Such achievements®must be acknowledged by a given scientific
community. for a given point in tlme and it.is such that provides

the basis for® further 501ent1flc enterprlse. .This kind of_
- ‘fu - k‘*‘-‘ a v . Ll g“’ . T tE E3 L Ay o ¢
achlevements, he argues, are?todayarecounted “though :not., often
G -ﬁ'?él 52’1}: RS ."; Q)V‘I‘“‘.JJ e _‘qu P
1n their orlglnal form, by 'science textbooks.: ,elementary,and
TP ey WmUT e WAL L
Such books expound the body of accepted theory,
;'Rﬁ‘ -'n‘-r'& e 1- X3 e RS o ot s Ve T
111ustrate ‘many or all ‘of "its successful applications and.
N owdoAveaearch 1 nerl, - v matur i,

compare these appllcatlons w1th exemplary observatlons and i
e | TRime j,*-c' o . cp e
} a r Y ar . ' i
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-advanced.
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experlmen?s.
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accepted 1nstances of actual 501ent1flc practice,
,y\..,.,.q.. _‘“{'r‘ -‘ io‘rn "ﬂq-e“i-\.].., s

l '—. R 4...@,. J.j
accordlng to Kuhn,«whlch 1nc1ude law, theory, appllcatlon ‘and
- KEcky b’} 1“@*;;}.’1 5

O TR .'L...E’-\.. [avT Eeoe g

1nstrumentat10n glve models from which emanate particular
480 Was one 41 seppusclos. “Thess

coherent tradltlon of scientific research. A s01entlst posse~

-"I.. ( s . 4.-\3-,"..
s — s
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------------- DB ere 50idne
sses two essentlal attrlbutes. Thelr achlevement %«-*as,sufflc:n.enii
ek AUCLECaS, v SR TIen from one A
tly unprecedented to attract an endurlng group of aﬁherents o
. ite "'F-'fﬂluvu.,-, ‘h% veusl den ":‘.LU sment ’

away from competlng modes of tscientific act1v1ty. Simulta-

e sanae o In B azy, fer lustance, part
1t was suff1¢1ently open -ended to have all sorts’ of
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neously,
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problems for the reflned*group of practltloners to resolve
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.1 Thomas S. Kuhn, The Structure.of. Sc1ent1f1c Revolutlon,

EECEET . F—
'

.- 0‘

LI 0 R S . R G P, o amoa . I'

Nar™ - PA—

B il T, N

.. Pe 104-, sy L

- L . 4

e wheady . i K

— S




- 193 -
Achievements that share these characteristics, Kuhﬁ calls,
Paradigmns' & term which he sa)s relates closely to 'nor-..l
_science. - These constitute the tradition that the historian

\ N

descrlbes mnder such rusrics as 'Ptolemanic qstronomy' or

'Copernican' or 'Aristotelian dynamlcs' or Newtonlan Cor- h
puscular optics' or 'wave optics,'

| The study of parad:gns inzluding many that are for more
specialized than those already stated above is what Iunda-
mentally prepare;the stuiernits :‘or mermbership in a given

scientific community in vhich he will later practice.

”Men whose research is based on shared par adlgms
are committed to the same rules and standards
for scientific practice. That commitment and the
apparent conser.sus it produces are prerequisite
for normal science i.e. for the genesis and
continuation of 'a particular traditjon.” 2
The ability to be acquainted with a paradigm in 3ddition to
the more esoteric type of resea-ch it permlts " s.. Unlfy maturlty.
and advancement in the developmi:nt of any sclent fic! flela.
For inétence’ the wave theory - ©is emoraced by almost all
the practltloners of optical sc.ence. In the 18th century,
bowever the paradlgm for thlS Tield was provided oy Newton! 'S
optlcks which taught that llght vas material corpusc les. "Qhese
transformations of the paradigms of physical optics ére scien-
tific reVOlutions, and the successive tran51tlon from one
paradigm to another v1a revolution is the ‘usual aeveeopment

3
3
pattern of mature science," In viology, for 1nstance, part

of its study centre;on the study of heredity wglcn is a most:
universally rece.lved paradigm. The esserice of hav1ng paradlbms in the

view of Kuhn is esscntlelly becassge history reveals ihat the

2. . 1lbid, p. %1
3 . 1Ibid, p. 12




s earlyqstages of the development of any science dlfferent men

/2 - f

road to a firm research consensus is extraordinarily

. arduous. Where there are no paradigms all the facts that

relate to the development of a-given science may seem
.
equally relevant. ' '

We cannot interprettany natural history in the absence

of "at  least some 1mp11c1t body of intertwined theoretlcal
and methodological belief that permits selection, evaluation
and criticism. If it is the case that the body of such
belief is not already implicit in the collectjon..of facts »

' hand-it must be externalty” supplied. perhaps by a -_'
in which case more than Tmere facts!' are at/current metapny-

-

L

sics, by another 501ence, or by personal and historical
a001dent It is ba51cally for thls reason that in the

|
confrontlng the same range of phenomena[fut not usually
all -the same partlcular phenomene)descrlbe and interpret-

f

them in dlfferent ways. Before a theory is to be accepted:
t

1

.. as a paradigm it simply has to be seen to be better than its

rivals; but it does not and in fact never does it explain

all the facts with which .it can be confronted. %

In the development of a natural science, once a new

e —
T

school of thought emerges which is strong enough to’ etﬁea@t

L U e mmw e —— 4,,

members of the SGLMNdfiQ communlty the ‘older schools gradually

4_;;1

fizzle out. This 'is partly as a result. of the conversion l

of the members to the new paradigm. This does not mean that'

" there -are no such men that stubbornly stick to the older metho-

-«

dology. . But tke outcome of such strong-headedness is that

such men are no longer reckoned with in the profession as the&
¥ . :
have lost touch with the present realities and,the new trends,
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. This view is informed by Kuhn's belief, as Keita points out,

that “"progress in science is often punctuated by revolutions
in the theoretical assumptions of the particular sciences
themselves."4 The emergence of a new paradigm serves as a
new and more rigid definition of the field. Whoever that

is not prepared to.accommodate his work to it must proceed
in isolation or alternati&ély attach himself to some other
g{Pup. Kuhn asserts that going by the record of history
that this set of pedple have often stayed in the departments
of philosophy from which so many of the specidl sciences
have been spawned. A group that 1s merely interested

previously in the study of nature are suddenly transformed

into a profession or Discipline by their reception of paradigm.

In the sciences (though not in fields like
medicine, technology, and law of which'the
principal raison d'etre is an external social
need) the formation of speciqlized journals,
the foundation of specialists societies, and
the claim for a special place in the curriculum
have usually been associated with a group's

. first reception of a single paradigm. 35

Kuhn argues that this was the state of affairs between a
century and a half ago, when the institutional pattern of
scieﬂtific specialization first developed and the very
recent time when the paraphernalia of specialization

acquired a prestige of their own.

4. L. Keita "Progress in Science: A Critique of Kuhn's
"Incompatibility Thesis" of Scientific Change, In the

Nigerian Journal of Philosophy, Vol. 4, Nos. 1 & 2, Vol. 5,

Nos. 1 & 2, 1984, 1985, p. 26

5. Kuhn, The Structure of Scientific Revolution, p. 19

b
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Tners tonseguenctes of g rigigd ceiinition of
. ]
e by - R o g Y e T — 3 PP [ S 7 - P P i
thz acientific Erour. It makes an individusl scientizt :o

Taxe a parsdigm for franted. As = rezult, he has no further
=828 1n his mzior worig T attempt o build his field from
the scratch, STarting Icom the first principles and justi-

fying the use of eagh Corncept introcduced., works of trnis

-y . P I Ty - Ty 4 . 3 P B T S . - ~m o1
Asture coulid bz Idfu o the writers of “exibooks accoriing

. - U o 3
Sc¢lentlst can begin his research “lere L1 laaves off and

taus concsatrate exclusively upon the subitlas  and most

esoteric aspects of the natural phenomeone trat concerans his

v

1

group. In the process of Tnis, ais research communigues w%ll
begin to change in ways wnoss evolution has been too little
studied but whose modern end products are Guvious to 21 and
oppressive t¢ many. His research will hencefortn ezbear aﬁ
brief articles addressed only to professional cclleagues thé
men wbqse knowledge of a shared parzdigm czn Ze assumed and’
who prove to be the only ones zble to read the Dapers addreésed
to them. i
Kuhn savs thst in science today, Looks zre usually eithgr
tasts or reirosgective reflections upon one zsz=ect e anothe;

of the scientific liie. Unly in those fields that stil} retain
[

a1

Lne articls 25 g vehicle for research
]

H

the book with or witheout
communicaticn are the lines of professionalisation stil] SO
loosely drawn that the layman mzy hope to folligw progress, byé
reading the przctitionsrs Original rensri. -Both in the field
of metnematics and astronomy research r peris had ceased already
in antizuily to be intelligible to g generzlly sduceted zudienke,
Kuhn cdoces not believe that there Can be gz frogressively,

and in fact, successiul practice of & given scisnce in the
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as Feyerabend points out - | ' ;
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j' '
absence of a paradigm. 4s a matter of fact, as NeWtBn—
4 i C
Smith points outcxmuﬂs' . talk of a paradigm is. meant to

direct our attention to those common f::tors, referenoe

to which is required in explaining the bebaviour of the

7 1 .

scientists." By the ability to focus attention upon a

!

small range of relatively esoteric'problems the paﬁad;gm

forces scientists to investigete some part of natuﬁe in a
detailed form which othgrwisé would have been unthfnk%ble.
And. normal science possesses ¢« built-in mechanism?buﬁ_that
ensures the relaxation «of the restriction that boudd ﬁesearc
whenever the paradigm from which fhey derive 'ceasés to
function effectively.' (iven this situation scientﬁsts%begin

to behave differently and the nature of their research!prob-
G
lems changes. In the interim)however, during the period
. | .

when the paradigm is su:cessful the professica would have

l
solved the problems tha: its members could scargely have
imagined and would never have undertaken w1thout‘cqmmitment

o i
to the paradigm. At leiast part of that achievemenf_alw?ys

proves 1o be permanent. i

As regards scientiric revolutions, Kuhn sees it in!

| bl s

terms of a widening sense but often restricted to a narfow

subdivisiOﬁ of the sciertific community. And a sense of
’ ]
malfunctlon that can lead to crisis is necessary for any.
such revolution in scientific development. Thus, to Kuhn,
!
v !
_ «.+. @ revolution occurs whenever a new research
: rogramme has accumulated o suflicient number
of successes end the orthedox programme sufzerea

7. W. H. Newton=Smith, The R:lionality of Scicnco, p. 10w,

e e
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a sufficient nimber of failures for both |
to be considered as marious rivals, and .| -
whan the protagonists of the new programme
proc.:im the demise of the orthodox view, : 8

Besides, scientific revolution seem revolutionary only to
those whose parzdigms are effec:ed vy them., To outsiders,
they nmuy seer normsl parts of t .o developmental process:

dctronomers, for instance, could accept {-rays as a nere | .
addition to knowledge, for their rarzdigms were unaff%cted by ;
thé_existence ofvthe‘new radiation. But for men lucé Kelvin,
(rookes and Roentgen, whese research dealt with ridi%tion

theory or with cathode raytubes, the emergenc» of x-rays
necessarily violated one paradigm as it created another:

which explains why these rays could be discovered dn?y S
through something ' first going wrong with norrmal research&&ﬁy,ﬂ

in Kuhn's hethodology, as we have seen, paradigﬁ plays N

a key role in scientific research. For a disciplineéto be
worthy of being classifiel as a science, it mest have a

paradigm as Eorne%ohm, points out, that are ".,, factors

which direct and control werk dene within a field of?research.""t

1(1) " ON POPTER'S MRTHCDOILGY
l; Thom=s Kiuhn's pinion about Popper’'s thesis is
very straight forward. Besides making his stance clear in
his work entitled The Structure of Séieﬁtific'Révslufion;
aéjwe have already seen h: contributed an Essay in a:collec—
ti0n .of Essays on Ponper's  ‘Philosophy edited by Paul Schilpp .
entitled MLogic of viscovery or Peychology of nesearéh."
In this paper he confesses his admiration for Popperis work,
points out areas where he shares his ideas; and moreéver
stresses where he differs from him., He believes Zm;?here is the

|

'8, Paul Feyerabend, Aga:nst Metnod, p. 198.:'

9. Hzkan Tornebohm “Inguiring Systems mnd Para&igmé" In
Boston Studies In The Philcsophy of Science, Fssays In
Memory of Imre Lakatos, Volume 39, p. 635,
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need for him to have this kind of critical outloock for
Popper's thesis so that scholars and Popperians that havé
hitherto tried to pigeonhole his ideas into Popper's
will be able to have a clearer picture of what his stanc?
on the methodology of science is all about. He did not

z
fail to remarknhowevq;?that there are sgb;ﬁantialmareas_o%n_“
r

agreement between the two of them. He writes:

We are both concerned with the dynamic

process by which scientific knowledge is
acquired rather than the logical structure

of the products of scientific research. Given |,
that concern both of us emphasize as 1e§itimate
data facts and also the spirit of actual scientific
life, and both of us turn often to history to
find them.” 10 '

L4

1

gg’rgﬁgrks’also that Popper and himself were similarly

I

A e - ) .
opposed to the classical thesis of the positivists which

centres on their (Fésitivisté) principle of verification.
He pointshdut too that he shares with Popper ."the intimate .

-t : . .
and inevitable entanglement of scientific observation with
S L/}

scientific theory." " Tpe two too, Kuhn stresses, were ,

»

skeptical of efforts.to produce any neutral observation

1

1ahgﬁ§ge} in that scientists should carefully aim to invent

thecries that exnlain phenomena. The most fundamental

+

agreement,.says Kubn, which he shares with Popper is "their

insistence that an analysis of the development of scientific '

knowledge must take account of the way science has actually
. . .02
been practiced."

-

£
Research" in the P sophy of Karl Popper, Bo%ﬂ %I,
p. 798.
# . Ibid, p. 798

“a. Ibid. p. 800

14 Thomas S, Kuhn "Logi& of Discovery Or Psychblo
i1lo
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Outside thé above areas of agreement, Kuhn raises
objections in other areas of Popper's works. He does not
see himself agreeing with Popper that,

a sclentist whether theorist or experimenter,

puts forward statements or systems of statements

and tests them step by step. In the field of

the empirical sciences, more particularly,

he constructs hypotheses or systems of theories

and tests them against experience by observation

and experiment. 13
Kuhn sees this assertion by Popper as ambiguous. He sees
it this was in so far as there 1s no clarity as to which
of the two sorts of 'statements' (guesses) or theories are
being tested. Xuhn argues further that the generalisation
inherent in the statement is historically faulty. He
reasons too that the assertion lacks the essential feature
of scientific pract;ce that almost make a world of difference
between the s;iencés and other creative practice. He
believes that‘there is just oﬁe sort of statement or hypo-
thesis that scientists do really and repeatédly subject to
systematic test. These are "statements of an individual's
best guesses about the proper way to connect his own research
problem with the corpus of accepted scientific knowled_ge.”14

A scientist{ according to Kuhn, may, for instance,
conjecture that a given chemical unknown, contains thelsalt

of a rare earth, that the rats he uses for experiment are fat

due to a specified component of their diet, or that a newly

13. Popper, The Logic of Scientific Discovery, p. 27

14. Kuhn "Logic of Discovery or Psychology of Research" in
the Philosophy of Karl Popper, Book II, pp. 800 - 801.
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found spectral pattern is to be understood as an effect '

i

of nllclear spin. In each of the stated instances the next
stage of his research is sbecificaliy to test the conjecture
or the hypotnesis. If there is a positive ocutcome from the

,“H_W“m;mrestsm:;that_isqkifghis_congectqpe_surviyejreasonable tests =

e

iffrlit will then be deducgélt%at Ee‘had made a discofery
or at least resolved. a puzzle.' If in contrast the outcome

rof the test is‘negative he can then abandon the whole thfng
or try another hypothesis in his resolute attempt to resolve
the puzzles. Kuhn is'not insistiné by this that all reséarchﬁ

_ procedures take this form; but that tests of this nature;is

I
*

: what he calls "n;rmal scienceé® or 'normal }esearch', an :
L : G ' :
enterprise that accounts for the substantial work done in
" thé basic sciences, ' 1
' In no usual sehse, however, are such tests
directed to current theory. On the contrary .
when engaged with a normal research problem

the scientist must premise current theory . "as

the rules of his game. His object is to solve !

a puzzle preferably one at which others have
failed, and current theory is required to define
that puzzle and to guarantee that given suffic%gnt|

brilliance it can be solved. I s | :
Whoever that is involved with this enterprise has to test

_h..often.thé conjectural puzzle-solutionr-that—his-ingenuityl
suggests. Whatever is tested represents only his personél
conjecture. If there is a failure, it is only his ability
that has failed and not the 'corpus' of current science,+:l

It is the belief of Kuhn that the above procedural
test identifiable with his thesis i? quite different ffom

-

the kind of: test that Popper advocates. Popper, he argueﬁ,

+

*J5- Ibid. p. 801 E - it



F o R i el 6

FRIPINIEY S

— e g e b

v,

'l

——

where scientists do display many of the features Popper talks

*
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was more interested in the procedure tnat enhances the
growth of science and such growth in Popper s v1ew is
achieved not by accretion buf by "the repeated overthrOW
of scientific tneorles and trelr replacement by betuer

Or more satisfactory ones."*’ From this Popperts agsertloa

Kuhn concludes that by tests he (Popper) had in mlnd those

*performed for the purpcse of carrying out an exploration

'of the Iimitations of a,ceptei theory or to subgect a .

.current theory to maximim strain. ‘o e L

Poor -

Popper also, accoriing tn Kuhn, tends to characterise
' [
the totallty of scientific en- ‘erprise in respect of its
occasional revolutionar part ,1ike the eclipse expedltlon

of 1919. Kuhn sees such eplscdes as very rare in the

‘development of science. At ary point in time they joccur

they are generally cg]fed forth either by a priorilcrisis
in the relevant field o.- by tke existence of a theory“that

competeé with the existing canons of research. Instances sc/nse

'the exploits of Copernlcus or mlnste;n s theory offrebt1v1ty.

-

Kuhn sees this as extrxordlnary research, an enterprlse
! T e

about. "Normal Science does not aim at novelties of fact or

7
theory and whecn success;ul flnis none®",” Kuhn reaﬁons further

toat neither science nor the d=velopment<o;mknowledge is

T T T A A

llkely to be comprehended if rasearch 1s seen exclusively

th;ough the revolutions it occasionally produces. Testing

L, Popper, Conjecftures .ind Refutations, The Growth of
Scientific Knowledge, p. 215
ST - Kuhn, The 3tructure of Scientific Revolution,
p. 52, -

£
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of’ basic comﬁitments, e argues, occurs only in extra-
ordinary science: it is normal science that dfscloses
both the points to test and the manner of testing., It
is equally for thé normal science to ensure that profe-

ssionals are trained. This is not one of the features

-

“of “extradrdinary scfénce, Kuhn believes that fﬁé-kihd
of testing that Popper talks about does not exist in the
field .of normal science. .Such can only be found in the
extraordinary science which most nearly distinguisbes
scilence from other enterprises:

Kuhn also dissents against Popper's recommendation

é%-a éritical attitude to science. He (Kuhn) traces the
origin of fhis ideas (critical attitude) to the Greek

‘ phi;déophérs between Thales and Plato. He rejects this
as'hepbeiiéves that by -

- e the Hellenistic period, mathematics,
astronomy, statics and the geometric
Pbarts of optics bad:abandoned this mode of
- “discourse in favour of puzzle solving. Other
_ e g;gqgences in increasing numbers have undergone
v 'Qi”}rthe same {ransition srdea- ¢ 5 )

S bhy

Hé belié?és that iﬁlis the abandonment of critical attitude?

"t that have informed the path of science rather than its
~cultivation. _And once there-is this transition for a. ..
field of study,

it is ... in periods of acknowledged crisis

that scientists have turned to philosophical
analysis as'a device for unlocking the riddles
of their field. Scientists have not generally
needed or wanted to be philosophers. Indeed
normal science usually holds creative philosophy
at arms length. /9

ML 7T 4, Kuhn "Logic of Discovery or Psychology of
Research" in the Philosophy of Karl Popper, Book II,
p. 802 ’ ' :
““r 7 .. Kuhn, The Structure of Scientific Revolution, -

p. 87. v
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Scientists only behave like philosophers when the need arises
for them to choose between theories,
Porper's demarcation criterion by which he sees és#ro-

logy as a2 non-science also attracted Kuhn's critical atﬁen-

tion. He disagrees with Popper's assertion that astrolg-

B

gers* ¢ by: ‘ : : |

making their interpretations and prophecies |
sufficiently wvague they were able to explain |
away anything that might have been a refutation
of the theory, had the theory and the prophecies
been more precise. In order to escape falsifi-
.Cation they destroyed the testability of their
theory.go - . :

"~ In spite of whatever he thinks about Popper's ,

L]

demarcation,criterion as it affects astrology, Kuhn still

2%

T

.-’”
k2

sees the above aséertion of Popper as éctually capturing
- something, of the spirit of ‘enterprise of astrology;
Vd ' .
fBut taken it all -literally as they must be |
if they are to provide a demarcation criterion,
they are impossible to support. The history of

#

astrology during the centuries when it was :
intellectually reputable, records many predictions
~that categoricallyﬁ@ailed.»Zlﬁ‘ . o
Thus Kuhn does not see why astrology should be barred from
the field of science basically for the form in which its
prediction wéré cast. They (astrologeré) cannot be barfed
..too_from scientific .enterprise because~of the“way'its pﬁécti4

tioners explained their failures. They (Astrologers) point
ou@?for instancg,fhat to predict the future of any given
individual is an uphill task which recom@ends care and extremé'

‘ ity sensitiveness to minor errors in relevant data. The reasons
7

for this are varied. One of which is the fact that there are
!

T Popper, Conjectures and Refutation, The Growth of
Scientific Knowledge, p. 37 i

. ... 7", Kuhn "Logic of Discovery or Psychology of

Réégéfch" in the Philosophy of Karl Popper, Book II, %
- p. 803, o R ‘
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always changes in configuration of stars as well as the

eight planets. Be51des, the astronomlcal tables that are
used for the computation of : 1nd1v1dual blrths are guite

imperfect. It is only very few men that are aware of thei

exact date of their birth. It is partly for this reason’

- = ~that-forcast-failed:— Similar—arguments accordlng to Kuhn, =~
are still used todaylto explain failures even in medicine

or meteorology. In periods of .upheaval they are also deployed
in the exact sciences such as physics and chemistry, It

is thus the stance of Kuhn that there is nothing un-
scientific about the astrologers explanation of failure., * -
e r“ L :Despite the_gosition already taken by Kuhn, he still

goes bdn to reasoo:along with Popper that astrology is not

a sclence. He sees ithrather as "... a craft of one of

x

ff ‘the practlcal arts, W1th close resemblances to engineering,

T o meteorology and medlclne, as these fields were precticed until

7‘,-. ' 22.
’;Q 7 little more than a century ago.,"

Astrology{can thus be likened very 1nt1mately to the;
old medlclne or psycho-analysls. An Astrologer is incapable
of carrylng out a research in spite of the fact that he
has rules to’apply; he lacks puzzles to solve and invariably

=~ "no science to-practice. ” And in the absence‘of puzzles suf
fficient enough té ‘challenge and test the ingenuity of tha
individual practitfoner, astrology could not have become a

science even if the stars are in fact in full control of human

destiny. Thus

though astrologers made testable predlctlons
and recognlzed that these predlctlons sometimes

L

12°+ 1Ibid. p. 804 : . f

v . ¥

1
¥

k
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. failed, they did not and could not !
. engage in the sorts of activities that '
normally characterise all recognised 1
sciences. Sir Karl is right to exclude !
astrology from the sc1ences, but his !
over-concentration on sciences occasional
revolutions prevents his seeing the surest
reason for doing so.Z3% !
|
Another area of Popper s thesis where Kuhn joins ;

S —_ —_ [V S

1ssue5 with him was on hlS position that tests precede '
the replacement of a theory. Xuhn contends that in s0ome
instances tests are not prSEquisite to the revolution through

which science advances. The situation differs, however,:

L

when pﬁzzlés are involved. 1In this,'"wfth or without tests

\ T

a-puzzle- solv1ng tradltion can prepare the way for its

£ P

)
1

dlsplacement..rTo rely on testing as the mark of science

}

is'to mlss what' sc1entlsts do and w1th 1t, the most charaé-

ET]

i
terlstlc feature of thelr enterprlse." ? :

1

Kuhn also opposes Popper s thesis that we can learn

from our mlstakes HlS reJectlon of thls hinges on his "

reasoning that the klnd of mistake that Popper's imperative
. o A - 1
most obviously applies are individual's failures of under-"

standing or of recognition within an activity governed by

pre-esteblishqugples. In the sciences such mistakes take !
i .
place most frequently and perhaps exclusively within the ,

i e s C e - .

'practlce of normal puzzle solV1ng research Kuhn however

2

24 . Ibid. p. 805 ‘

believes that it is not in this direction that Popper seeks ’

the mistakes, | ‘

“-for his concept of science obscures even the
existence of normal research. Instead, he

&7, Ibid. p. 805

£
LI .

-
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‘ looks to the e'traorc1nary or revolutlonary
episodes in sc: entific deveiopnent

Kuhn also accuses Pcpper ¢f often c1¢¢ng obsél@fe

theories such ag the Ptélemnic 4stronomy,. and the Phlqyston -

theory" (as examples of Tistakes) and by learning from our
mistakes he meant what tekes place when z scientific'comﬁunlty
rejects one of these theories and replaces it with anotner.
‘Kuhn dismisses this as ol4 usage: he belleves that no mlstake

was made in arriving at the _Ptolemnic system, which gocs to

4

confuse him on what he (Poppe:*) meant when he callglteatﬁ

system or 2uy other outdcted system a mistake., Gran%ed there

i

were mistakes they are the normal ones which a Ptolmmuc '
]

(or a Lopernlcan) astronomer makes within his system, perhaps
in observation, calculatlons or the analy51s of daca. Such
mlstakes could be isoclated ang corrected 1mmea1ate*y, end

by ‘so doing leaving the origiral systems 1n*ect ii

i

{
: In ISir Kari's sense, on the other hand a;’
- mistake 1nfects an entire system and cun be-
corrected only by rep: acing the system as v
- ] a whole, 26 ;

l

Knhn belleves thls is nct the caie in scientific oo 'nvestlgdt*O"

r

Popper's fals*flcac’on thewry was also negati veiy recemvea

l

by Kuhn. He sees 1t as artonyms of proofs. His obJectlon was
not w1th the fact that all exper:. ats can be challehged,
esther to ascertain their relevence or their accurac&. His
contentxon is that there .8 the posslblllty of mcdrfylng any
theory by a variety of ad noc adjustments without cea31ng to

be in their main lines the same theories. There is the need

25 Thid. n. 806

26.  lvuid, . 807

i
1



for the situ%tion to be tuils way, as it is often by cﬁallengihg
obsérvation or adjusting taeorie: thal the gro&th of scienti-{
fic:knowledge can be achieved. Kuhﬁ sees challenges and 1
aagustments zs standard part of ncfnal research in empirical .

science. ZEven inninforml mechematics, he believes, adjust- |
: |

ments as standard part of normal research in empirical ‘

science. Even in informal mabn\Jatlcs, he believes, 3d3ustrents
§

play a significant role. Kuhn accusses ropper of barring
conclusive disproof, and et failed to provide substitute \
for it. whe much he coulc. provide ‘according to him (Kuhn )
was a naive falsification. Xuhn thus asserts that whnough
he (Popper) is not = naive falsificationist, sir Karl my,
uggest le sgitimately be treated as onme. woZF -
It is the view of Kurn th=t the criterion applied by
scientists to determine the validity of an articulation or
an application of existing theor; are not by themselves.
sufficient to determime the choi:ze netween competing theories.
A3 a result he concludes that Topper,
s errcd by trinsferring selected characteristic
of everyday research to the occasional revolutionary
episodes in which scieatific advance is most
cbvious and by thereafter ignoring the everyday
enterprise entirely. In partlculdr he hzs 'souzht
to solve the proublem of theory choice during
revolutions’ by logical criteria that are dppllcable
in 211 only when a th2ory can already pe .

presupposed. 25

ourrethodology T must 2gree with the routine‘activities

3

2%, Ibid. p. 80Y
28. Ibid. p. 813,
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of seientiqﬁs. Such nétivitiaﬁ nust agree with what he g

called ﬁornql science.,

2. FEYERABEND AND WIS NOTION OF ANARCHISM ‘
Feyeravend was wery véhemeat in his attack on method,
threugh which he debunks the ldesa of rationality of science.
m_ﬁ‘,ﬁe_'!"ﬁa_:ﬂ;@J;-I];a-_f‘;ly_ﬁppqsnd'_tg-_:the._tr_aditio:'a._of.qsearching--f-erl- L
a system of rules which it is believed are meant to guide ]
seientists in the sheice of theory, - There are ne such rules
qceerﬁiﬁg ¢ him, and atteapts to adept any particular rule-
pr‘systen ean only impedg ihg advancement of sclence, He says

soothe idea of a fixed method or of a fixed
theory of ratiomality, rests on toe naive

of a view of man and his social surreumdings.,

Te these whe loock at.the rich material previded
=“Wy-histery, ane whe are net -intent te improverishing
.”ugﬁﬁgln order to please their;owaiingtincts, their
vfmaﬁﬁﬁin‘;;ﬁn%lnig;lgetuélfSeéurityLiﬂ'the form of
e @lAritydd recision, "ebjectivity, truth' it will

Becéme’ cldarthat there is only ene principle

- .that can be deferded Umder:all cireumstances and
in ell stages of human development, "It is the
‘principle: anything gees., 29, E '

29. Fyeravend, Against Methed, p. 28, i -
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main, as his work predeminantly censtitutes theeretically .
the initial planning te the finishing teuches in the laberatoery.
This is well illustrated by cases in which the
thesretician succeeded in predicting an observable
effect which was later experimentally preduced}’
pefhaps the most deaustiful instance is the Broghels _
prediction of the wave~character of matter, firstifir=, o
cenfirmea experimentally by Davidason and Gefmer. 45,
A theorist is pushed to loek for a Wetter theory as a result
-0f the experimental falsification of a theory, se far accepted

and cerroborated, And in fact; as Chalmers put it,

.-

testz of g hele, highly refutable theory that s ;
result in a confirmatien of tp&.thggru%@re e Tl o
infermative because of the fni

ikelihoodwof thé result ¥

. b 3 . T D?&,LI
LT Ty sy, " P . rreins iy v . e
i'aS;@S-_ses_séfd-;Prlorﬁt:-o the tests. 46 "“"‘qud
i et Y .

We de ebvieusly accept one theory insteéd of the other, The (
question is why do we choese one theory instead of the other, 'Thaf
we have chosen a theory cannet be as a result of the experimental | “:'
Justification of statements compesing the theory, and it is neither
not as a result of a legical reduction of that theory te experigncea
That we choese a theorvy 1is ebviocusly hecause it surpasses the other "t
ccmpeting cnes in competitien. The ene we selecﬁ is usually tbatﬂﬁﬁé}
excells the ethers, that prove to ®e the fittest in natural selege °*

tien which has the greatest petential for survival, Such a

) > Y,
theery sheuld e capable:™ T Ny
. _,E/ , E
hS, TIbid, Ps 108, : - Yy
46. A. F. Chalmers ' "On learning frem our mistskes" in the
] it: - ! ilosophy seienc

LY
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A hypothesis that contradicts vell«confirmed theories
or well-established experimental results could be used. To
examine the principle in concrete detzail necessltateSn
tracing tne consequences of counter-rules! that oppos% some
familiar rules of the soiehtific enterprise. He adviées
further that if we are genuinely interested ln the advance~
ment_of“scientific-knowledge*there“is”the”need'fof“ﬁgjho““ N
proceed counter - inductively. He believes that some Ef the
most important formal properties of a tbeory are found%by
contrast and not by analysis. As_@edan points out, Feyrabend;
"stresses the approximate nature of all theory, theeleby
argu1ng ih favour of the p0551b111ty of the existence of

30
mutually 1ncon51stent factually adequate theories.” e el

_And for a sc1entlst to max1mlse the empirical content of the

views he holds and for him to clearly appreciate them vFry
well he needs to 1ntroduce other views - and this he could
aohleve_by the adoption of a plurallstic methodology. There
is the oeed for him to make & comparison between ideas::he
needs also to improvelthe views tbat have failed in the compe-
tition rather than fhrowing such away. By adopting thle

procedure, he will be able to retain the theories of man

and cosmos as found in the gene81s or in the Pimender. Such

“could.beaexpandeduand made use of to measure the success of

evolution and other modern views. The point will then become

clear to him that the the51s of evolution'is not as good as

4

is generally assumed, and the need for it to be supplemented

or totally replaced by an 1mproved ver81on of genesis. The
t

38 Dilip B. Madan "Inconsistent theories as 501ent1flc'ob3eo-
tives" in the Philosophy of Science, Official Journal of
the Philoscphy of Science Association, vol. L5, No. :3.. |
September, 1978, p. L53, .;H”

v e a ke -_t- e
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kriowledge that is acquired by this procedure

is not a series of self-consistent theories

that converges towards an ideal view, it

is not a gradual approach to the'truth. It

i1s rather an over-incressing ocean of mutually
incompatible (and perhaps even incommensurable)
alternatives, each single theory, eash fairy

- tales, each myth, that is part of the collection
forcing the others_into. greater a¥ticulation. .. .

T 7T 7T and all of them contributing via this process
of competition to the development of our con- |,
sciousness, '~ 3} t

Notking is to be seen as capable of attaining final settie-

. - ' oM !
ment, Jjust as no view can ever be dmitted from a compre-.
B |

hensive account. He (Feyerabend) was of the opinion that

all views are worth serious consideration. As a result,’ -
!

-the views of the experts, laymen, professionals, dilettanti,

|
truth-freaks and even liars are all invited to the enrich-
ment of our culturé.'££$3z
. He abhors the view that the task of a scientist is.

bl

“to search:for truth (as Popper advocates),

r

- .

or 'to praise god' or 'to systematise observation!’
or 'to improve predictions.' These are but side '
effects of an activity to which his attention }
1s now mainly directed and which is 'to make the '
weaker case the stronger' and thereby to sustain
the motion ‘of the whole. ~ "33 '

There are state of éffairs when we can see things .
__as they are_and.others when .we.are deceived.--ﬁhat-can;»
be’ deduced from this is that some of cur sensory impre%
ssions are veridical while others are hot. And prejud%ces
can only .be noted by contrast not by analysis. ' The :
material at the disposal of a scientist, his most sublime

theories, in addition to his most sophisticated technique

37. 1Ibid, p. 30 s
312, Ibid,-p. 30 : l
33, Ibid, p. 30
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are structured'exactly in the same way. It embodies
pridciples that are not known, which if known would be
most difficult to test. What this goes to establish
is the fact that a theory clashes with the evidence is
not because it is incorrect, but because the evidedce

4

is contaminated.

. ———

——

Fe?erabend believes,/That Qe cénnot'discover from
" Iinside what we have been using and the kindrof world we
presuppose. To be eble to accomplish this,an exteréal
standard of criticism is required. Tpere'is similaﬁly
the need for a set of alternative assumptions, a dream-world
50 as ‘.unveil the features of the real world. We need ‘
the 1néLntlon of a novel conceptual system which suspends
or clashes with the most carefully established observational
,j results, confounds the most plausible theoretical pr1nc1ples
and 1ntroduces perceptlon that cannot form part of the
ex1st1ng perceptual.world. This procedure is seen by Feyera-
bend as counter-inductive: though he remarks that by thls
‘he was not‘recommendlnc any methodology but merely intends
to harp on the fact that any method has its limit. * This
«limit can be shown, even the irrationality of the rules that
are taken to be ba51c. He sees an anarchist as an underc¢over
1“eée;t_tg;tApisys the game of reason so as to under-cut the
authority of reason: truth, honesty, Jjustice, among others;
There 1s no sense in the emphasis for con51stency, which
redu1res that. new hypotheses have to -agree with accepted
theories. This insistence lacks merit for adhering to 1t-T‘is
1like preserving the old theories at the expense of better

ones, But when a hypothesis contradicts well-confirmed

e e — i e Lty
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theories,' it gives us eVidence that cannot be obtained .in

g, any other way. In line with the above reasoning, he fully

&

supports the proliferation of theories: This enhances the
aavancement of science in contrast to uniformity that
impairs its critical power. An individual can similarly

be adversely affecteg*hy*gni}prmitywofqideas:“suchucoulde e

endanger and dwarf his progress. Newton's theory, for
. - ¥

instance, is inconsistent with Galileo's law of free fall

-

and also with Kepler's laws: that statistical theﬁ@OdyﬂamiCS
is inconsistent with the second law of the,phenomenologlcal
theory,. that wave cptlcs is’ 1ncon51stent with geometrlcal
optics. | - "' |

%@ﬁ ' oo It has to be noted however, accordlne to FeWerabend,:

» l
that what is belng sald here is logical inconsistency. We

) are not bothered w1th the 1ncon51stency of Newton's theory

v A

; and Gallleo s 1aw, we are 1nstead lnterested in the- 1ncon51s-

-

- _tency of some consequences of Newton' s theory in the arens’

B
'.q‘ﬂh "

. ' ' of validity of Gallleo s_ law, - The situation 1s espec1ally
- c‘ear in theilast case. Gallleo s law states that the
. acceleratlon of free fall is constant, while appllcatlon of
iNewton S theory to. the surface of the earth gives an accele—
_ratlon that is not constant th decreases (although 1mper-
ceptlbly withnthe distance from the centre of the earth) Our
..procedure here must entall the confrontatlon of the accepted
po;nt of view with as many relevant facts as possible. The
exclusion of alternatives is Just a measure of expediency:
their invention not only does not help, 4t éven hinders progress

. by absorbing time and manpower that could be devoted to better

]
t

things.
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features

A uniform’ | opinion was not one of the
Feyerabend advocates for the acquisition of scientific
A uniform opinion may be a virtue within a |

church or religdous circle “or greedy victims of some
s

Knowledge.,

{ancient or modern) myth, or for the wesak :
_uand-ﬁollowers—of~some-tyrant:"Variety‘bf“épiﬁibh'
1s necessary for objective knowledge. And
a method that encourages variety is also the |
only method that is compatible with a humani- |
tarian outlook. To the extentto which the . ;
consistency condition delimits variety, it .
contains a-theological element which lies of |
course in the worship of facts so characteristic
of nearly all empiricism.84 ) *
All | ideas, reasons Feyerbend, no matter how gpcient
are capable of improving our knowledge. Such ideas could
E r . H
[ h“\e»:‘ . i ‘
be from ancient myth, modern prejudice, from the lubrications

of‘experfs ér théfé%tas{es of_é cranks. The mtilization
of the_wholehhistoﬁy?bf éféubjeét'is in the attempt to j
‘iﬁprové itq§most 'advanced! sfage.‘ By seeing the_vauiéi-
tion of knoﬁiedge iﬁ Fhis'tota1ity? |

the separation between the history of science,
its philosophy and the sciénce itself dissclves
into thin air and so does the separation between
science and non-science.jzg T ;

This idea is sharply- opposed to the positioﬁ\of Popper on

the need for a clear-cut demarcation between science and

B e s —— -

L §
non-science,

. o _ ;
Feyerabend sees a number of advantages in the prol%feration
of theories, Egrémost, it leads to the eémergence of alter-

native views. It does not also allow the elimination of older
theories that have been refuted. Suchﬁrefuted theoriesiare

assets to the content 6f their victorious rivals, Wwhilé

“

Popper reasons that a refuted theory should be donevawaﬁ with, -

34 - Ibid, p. 4O
35. ' Ibid, p. 48. T



T e e e e

215 - . l
‘Feyerabend is of the -/iew that even after a theory has |
been refuted, it stily stancs to perform rositive functipn

in the structure of stlentiiic enterorise, Seing rigid
) he argues,. ‘

in issues of theories is untelipful, as even the most ad-

S ‘ |

vanced and the obviously most sécured theory isg n0t - safe.

i

to the extent that it requires no médification or'}eplac;Q

‘ment with the assistance of views which the concert of |

_lgnorance has already thrown into the dustbin of history.

It is specifically for this ~eason that the knowledge of

today may turn the fairy-tals of tomorrow and now. the moét

laughablie myth may aft:rall urn into the most valuable

-Piece of scientific knowledgo,

: a
It is this iiberal. view of Feyerabend rtha~ informed
g y :
- ' i

] ] . — ) . . .
his pluralistic theory., Ever metaphysics, e "eascns, is
important for methodology anc constitutes an essential part
'of a humanitarian outlcok, It ig impossible, h2 argues,

for a,tneory to Agree vith all the facts in its ddmain.

[
And the blame is not +o e pliced on theories as. it is to

be noted that

i

facts are constituted by clder ideclogies and
& clash between facts and thec. ies may be .
proof of progress. It is also a first step in
our attempt to find the principles implicit

in familiar cbservational notions, "3/ .

Heu noted that when the invenzion, elaboration aad use of.
theories that are incorsisten’ (not Just’ with other: theories
but even with experimental facts evaluated).we will discover

that no single theory erer agi'ees with all the known facts

[

in its domain. This is creation of ‘experiments ard

3¢ Ibid, p. 5s.
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measurements-of the highest precision and reliability

and not because of sloppy procedure.

He querries the possibility of living with the
rules of critical rationalism as championed by the
ngperian school of thought. He doubts that we can

know soience as _we_do today if we had followed the rules-

this way. He believes this critical ratlonallsr arose
out of the need to understand I"‘m:-;telnler\ revoTutlon 5
and this was extended_to even the conduct of ones private
life. But‘when the interest of man is considered, (es-

peeially the issue of his freedom from hunger, despair,

"'from the tyranny of'oonstipated systems of thought and

P
-

;'noﬁ‘the academic freedom of the will)' then we arermoving

t .

'-1n the worst poss1ble fashlon‘ If science as we know it

L ""

today constltutes essentlally 1n the search for truth

1n the style of tradltlonal*phllosophy, he believes this

t»Wlll create a monster  He asks if thls has not the potency

¢

Tto harm man, turn him into'a‘éiserablé, unfriendly self-

%

1chteous mechanism w1thout charm or humour. Ee repeats

the questlon posed by Klerkegard whether it 'is not possible

that hls activity as an: iobjective (or a crltlco—ratlonal)

¢ observer .0f nature. -weakens_his strength as a humn. w3

After reflectlng on the above issues Feyerabend wa s conv1n—.
ced that a reform of the sciences that Hakes them more
subjective (in Klerkegaard s sense) is urgently needed

~

He believes it is 1mpos51ble to lave both science as we

lknow it and the rules of a critical rationalism as stated

-

?

3. 1Ibid, p. 175.

t
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above, He equally disag grees with Poppev's view that
the actuwal developnenu of institutions, ideas, practices
and so on does actually sta t from a problem; it rather
starts from some insignificant activity like playing

whlch as a s1de effect results in development which

uitlmately can be viewed as solution to unrealized.

problems. He sees also Popper's thesis of falsifieatioﬁ
as dangerous as it is gapable of -wiping out science, and
wolld not have in the first place allow Et to start.
Sclence, .according to Feyerabend, does not develop
by critical rationalism which Popper advocates. He'resentf

such recommendations of Popper as falsifications, increase

cgntent‘ avoidance of adhoc hypothesis. He believes all

Ty !

1o A -
s ) -3
S . r

these are unneeessafy for, science is much more 'sloppy!
and 'lrratlonalf than its methodologlcal image. He rather
' sees such thlngs as 'deVlatlonS' 'errors' aq pre -condi-
'f . tlons of progress. Besides, the ideas that we perceive -
. .". L today as the bedrock of science are there just because
such things as prejudice, conceit, passion, exist and
because these things opposed reasons and because they
were allowed to have their way. The deduction that
{_FEEEQ*EF“made from all this is that even in the arena of
science, reason cannot and should not be permitted to be
comprehensive and that it must often be overruled or

eliminated in favour of other agencies, It is difficult

- to find any rule that.is valid in all circumstances, just .

to in 211 times. By the nature of science, reason cannot

t
be universal: and we cannot also exclude unreason. The

' 7 4

e

as it is impossible to Tind any agency that could be appealed
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ancient gnd the modern also are at interplay.

a, There is no longer any antagonism between

' the most advanced parts of science and ancient
points of view which have degenerated because
of scientific warfare. ancient myths are
reconsidered, brought into testable form,
exanined. |~ 24

FeyeFabend believes that a fruitful exchange between

U Y

science and non-science world views will be in the best

interest of science development. and anarchistic approach |

is only what can ensure such realization. Angd anarchism,

he belie?es, beside being necessary for the internallprogress

of scieﬁce is also requiredffor the development of our cultufe
as a whole. He attacks Popper's view that scientific inves-

~ tigation starts with problems. His criticism rested on the

)

-fact thet this kind of cleracterisation fails to put into |
" consideration the fact that problem may be-w:ongly forﬁulated,
‘that one'may.be out to carry oﬁt enquiri;s about properties
of things.and processes thatiater Vviews déclare to be non-
ex%éfent. A solution to suech a problem cannot be found. The:
-outcome_i? such state of affairs is that they are dissolved
and removed from the domain of legitimate enquiry. He gi#es
as an instance, thewproblem“of the absolute velocity of the
earth, which, in his view, was dissolved by the theory of rela-
"%ivif&‘thit dehieé_%he_égis%éncgig} absolute velocity. :

2(1) ATTACK ON POPP=R °

Paul Feyerabend was no doubt one of the admirers of
Popper's intellectw®l status, He respects Popper's personality

”H . .
%ﬁ} as a scholar that was able to make his mrks in his chosen area
- of interest - the methodology of science. _ In spite of this, :
Paul Feyerabend vehemently disagreed - - * vy )

X£%. .. Feyerabend "On the Critique of Scientific Reason™ in the
""Boston Studies in the Philosophy of Science, Essays in
Memory of Tmre Iakatos, p. 113.

s

.

- 1.3'““-_.;-_



- —

C g
' the central issue in Popper's thesis as-regards the

methodology of science.

As a matter of fact, Paul Feyerbend was aati-
methodology - was opposed to any kind of methodology 1n
science and he believes he did not recommend any . .Sc1ence
e g averSd tile and— dynamlc entérprise does not ﬁeed any

methodology. A methodology for science is like a chain
tled round it which in essence is only a disaster to 1ts
advancementr And progress, he argues, is very crucdal
as far as science is concerned, and : 31
- the only prlnolple that does not inhibit §
.o progress is anything goes. The idea of a,
oo . , . methodology that contains firm, unchanging,
\ e and absolutely binding principles for condu- '

. 2 ) cting the business of science meets conside- -

S 4 '%“ ' rable difficulty when confronted with the'!
oot
'dv

| 'S result5¢of hlstorlcal researoh 39 !
" :z;;;;% ar lﬁhe ?elleyes ghat there Is no 51ngle rule if weishould
% fii{?.ﬁﬁi IFgO by hlstorlcal research ‘however plau51b1e and hoJever
? A%%:%'iﬁ ' flrmly grounded in eplstemology, that is not violated at
R o : ff some tlme or the other. Such’ violations Certainly, heé
" ‘argues, cannot be attrlbuted to accidental events, Just
as they cannot be seen as results of 1nsufflclent knowledﬂe
or aE 1nattentlon that might have been avoided. Rather_than
e - 0 see *itein any of the stated ways,’ théy‘éré'to'ﬂé"ééééﬁééd
as 1moerat1ve for progress. He emphasizes that one of the
most sallent p01nts that is visible in the history ol i
phllosophy and sclence is the fact that -
%;; events and developments such as the lnventlod

of atomism in antiquity, the Copernican Revo-
lution, the rise of modern atomism (Kinetic
heory, dispersion theory, stereocnemlstry..)

39. Paul Feyerabend, Against Method, ' P. 23. '




the gradual emergence of the wave theory of
light occurred only because some thinkers
elther decided not to be bound by certain

'obvious' methodological rules or because
they unwittingly broke them:““¢L7

13

The praotlce of science is in consonance with thls pragmatlc
attitude and it is only when the praotltloners of" solence
conform to this reguirement that progress in science could

be assured, "Feyerabend asserts that no matter how fundamental

or crucial a rule in solence may be, there are always 01r—‘
,,5‘ !

cumstances when it is most. adv1sable to 1gnore the rule and
: o - Two ..J

adopt the opposite, '_'T . : ' X

e : S
He oounters Popper S p051t10n that we should esch?w
L
adhoc hypothesis, andqgonstralght rather for bold conJecture.
:; =3 é -‘.A?L. - ;‘," J_.‘r _r

wyr

Feyerabend feels rather‘that there are 1nstances whenflt is’

. "-‘\', N !

R

advisable

'1"»
L
Sred
o
.
R

* - ’ 'J"\. -
¥to introduce; elaborate and defend'adhoc JE
hypothesis or hypotheses which- contradlct
well-established .&nd generally- acceptedW I S
experimental Tresults,”or hypothe51s “whose ', :
; content is smaller thdn the content of the y .
existing and empirically" adequate alternative
or self-inconsistent hypotheses and. so on. Lf

Feyerabend also disagrees with Popper that an inves-

I

" tigation commences with the awareness of a problem. Hé

believes rather that from an analysis of the relation hetween_

ideas and action it will be noticed that interests,‘forces,

" propaganda and braln—washlng teohnlque play a much ”Eeater

role than lS commonly believed in the growth of our knowledge
as well as in the growth of scientific knowledge. It ;s

taken for granted, he argues further, that action and distinct
B ’ _

40. Ibid, p. 23 '
L. Ibid, p. 24 ' l
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understznding of new ideas 1recede,” and should preceds their
formulation and their institutional oxpression, The whole

idea of heving an idea or a problem before we act, that!is
‘ i

speak, build or destroy is cbviously not the way develcpﬁent

tzkes place in small children. Feyerabend makes tht point
Lhus: _ , .- ‘

they (children) use words, ihey combine ihem,

they play with them until ibey grasp a meaning
that has so far been beyond their reach., and-

the initial playfuti activity is.an essentinl
prereguisite of the finel zct of understanling.
"There is no reason why inis mechanism should cease
to function in the adult. [z

. For 1nstance, it should be expected thaot fhe iden woi lfhmrtx

¥

could be made 1ucid'only vy means of the very same actio @

|

that were supposed to sreate liberty. The creation of ¢!

thing and creation in iddition 1o complete compretension

of a correct idea of the thing, are most oftenparts of éne
F .

and the same individible preccess and cannot be delarcauel by

. ’ .7 . é3 1 B
bringing the process to a step.  Hell-defined programu:

.guiding the process is not in exist wice, and such a pr'crdmm

cannot guide it, as it contains the -~onditions for the reali—

sation of a1¢ Pos Sible progremees. 1t is rather guided by

‘e
3

a vague-urge, by a 'passion.' From the passion arises_specific.. -
1
. 1
behzviour which in ture creates tuez circumstances and he}¢‘ as
BRCessSary Lor anmlysing wund exnlaining the nrocess for making

AU raliopnal. e drows ao instunce from the developmoent of the
. 1

Cogernican point of view, frow Gzlileo to the 20th ceatury.

‘42, Ibid, p. 26 !
43. Ibid, p. 26 oy

s e e e e e e s o e . SV SR
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We start with a stronzg belief that runs cognter

e to contemporary reason and co“temporary experience,
The belief spreads and finds support in other
beliefs which are equally beliefs which are’
equally unreasonable, if not more so . hj%

. . o
There is now a new direction tc research, new kinds
of instruments are erected, 'evidence''is related to theories

in new ways until an ideoloay emerges sufficiently rioh to

z —— e e e - — e e

~ -

provide 1ndependent arguments for any particular partr0¢

it and mobile enough to find such arguments whenever they seem
to be required. Ané " ... theories became c¢lear and Jreasonable
only after incoherent parts of them have been used for a long
time. Such unreasonaole,wnonsen51cal unmethodologlcaﬁ

k

foreplay thus turns out to be an unavoidable Drecondltlon

Fa i Q

* . 3 oficlarity 'and of empirical success," wh s :

. [ * . . i

i; ' ~. PFeyerabend denied ¢his freguent uses of the wordsisuch

1 .
"* as 'progress' 'advance, 'improvement' as a claim to aspecial
2 1 .

b posse551on of knowledge on what 1s good or bad about 301ences

'J:;. DY -3 \&*

S . I

~0r an attempt to 1mpose such on anybody. Everybody, Qe

believes, can read and understand the terms in his own :way
& T

* and' to a set of tradition he belongs. For instance, an

i empiricist will see progress as a transition to a theory which
¥

.« provides direct empirical tests for most of its basic assump-

. tlons. Others may, in contrast v1ew progress in terms of

unlflcatlon and harmony, at tlmes at the expense of emplrlcal .
adequacy. Einstein, Feyerbend believes, perceives general
theory of relativity this way .

: He (Feyverabend) sees_his thesis - anarchism - as making

- . . . b
provision for progress in whatever direction one chooses to- go.

L% Tbid, p. 27 -
45, Ibid, p. 27. l

L
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Even in the issue of - law-and-order in science, success
can only be achieved if anarchistic moves are occasionally
permitted to prevail.” f%llowing Feyerabend Newton Smith

points out that Science '
« P
A is_pr;y;leggq_neither.in-terms-of*""—_"“"ﬁf""'”"
T rethod Ror in terms of results; and in

society in which all traditions have equal
access to power and education. Among the
traditions which Feyerabend wishes to see
benefit from this equal access are astrology,
witchcraft and traditional medicine, 46.

3 IAKATOS'S ! 3. HARD-CORE NOTION OF SCTENCE

"Inkatos enunciated what he terms thard-core:! in his

+

methodology, fThis resembles to a Teasonable extent Kuhn's

46. . H. Newton-Smith, The Rationality of Science, p. 125L

Bt - e
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parédigm; for scientists involved in research programme
are bound to agree with its fundamental tenets. The

difference however is that in Iakatos!' +thesis there
!
are several 'mmrd-cores' competing at any stage in

P S M e e e

hisfory. And as Barkson points out, - 1

the hard-core' is a set of statements which
are protected from refutatiom by the attempt:
to modify other assumption when apparent
refutation arises. 347
It consists of a family of théoretical assertions and
for a theory to be part of scientific research prognémme
&gRP) it rust share those aaggﬁmP@ions. There is also N
the negative heuristic of the programme. And this as
NewtoniSmith says "is a methodological principle stipula-
TR A _ . '
ting that the components imtthe.ard-core are not to be

- el ° A ) ’ -y .
abandoned in the face of anomalies.'gé? For instance, the

b
".,_ - ‘.;" r'v

Ngw%bniaﬁ?%ravitationalY%heory, the fhree laws of dynamics
and t%eiia;'of_universal gravitation are seen by Iakatos
‘as coﬁsfitﬁtin%_the hardcore. The essence of the appeal
té‘thé;neg%tive heuristic is to ensure tlat anomlies
.eﬁgnagipg @rbm the application of the theory are not taken

agﬂrefﬁfing.these postulates. The heat produced by ano-

~~malies is fo.be.cushioned- by the-mbdificationrof“either"

awxillary Hypotheses, observational hypotheses, or hypbtheées
stating initial conditions. As to what is to be done in
the face of anbpalies, Tthe guidance is provided by the posiQ

tive heuristic of the programme. And this comprises of a

- (4F William Barkson: "Lakatos.ohe and Iakatos Two: An

Appreciation" Boston Studies in the Philosophy'of_sdiénceJ

Vol. XXXIX, In Esssays Im Memory of Imre Iakatos Edited
by R. S. Cohen, - K. Feyerabend, et al. : .

A8. VW. H. Newton 9- Smith, Op. cit., p. 9 79.

-
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partly artigculated set of suggestions or hints as to how to

th

change, tevelop the 'refutable vz rlants' of the research 1
ogremme, how to modify, scophisticate, the 'refutable! t o=

13

tective belt.ltd |

J—

I
When successive modification by the 'positive heuristic
‘ .
e =1 unable—to—produce—any—neu~1ndependenu testswhich are- ﬂassed-"-

the research programme is 'degenerating.’ Lf there is a ;
remarkable success in the research programme. in guiding us to
new discoveries, then it is progressive

: in the longrun prog-,
ressives are chosen over degenerating research programme.

3 (1)

3
il ]
LAKATOS ON PO"PER'S MeTHODOLOGY '

Lakatocs was no doubt an apostle.bf Popper. He confe~

| A%

4L9. Ibid, p. 80.

50. William Ebrkson "Lakatos one and Lakatos Two: An Appre-
- ¢ciation! in Boston.Studies in Philosophy of Science,
Vol, 39, p. 51.

e
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ssed that his life was changed by the work of Pepper,
Despite his intellectual leaning up to a certain age,
- . ] ) :
he was forced to abandon his earlier school of thought as
a result of the enormous influence the philosophical orien-
tation of Karl Popper had en him, He expresses this thus: [
I was nesriy forty whem I gat inte the magnetie |
field of his. (Popper) intellect. His philosophy l
helped me to muke a final break with the [jegelian’
outleek which I had held for rnearly twenty years, .
And more impertant, it provided me with an immensely
fertile range of problems, indeed with a veritasble
research programme, 51, '
This shows the respect that Lakatos had for Pépper and his
work, Im spite of this, however, he was still very much cr%tical
of his philesephy ef science, where he had cause to do 50,
Foeremost, he disagrees with Popper's demarcation criteri@n
which he believes is incapable of telling us which prepesitien
is scientific er not and what condition one-could give up his
demarcation criteriem. He posits thut this_critericn is subject
to easy falsification. Te achieve this does net require more than
Just showing that the scientific achievements were unscientific

_ |
and that the best scientists in their most memorablg moments broke

the rules of Popper's game of science, |

¥

Also he rejected one of the eriteria of scilentifie enquiries'f

which Pepper advocates whieh is that there sheuld bé laid i

dewn rules in advance under which a given theery

51. Imre Lakates "ropper on Demarcation and {nduction" in The
Philesephy of Karl Popper, Book. I., p. 2441,

t
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stands refutsd. Iakztos =rzueg tnat such rules,;if
they exist, will meke 1ife impossivle even for the

most brilli-nt zclentist,

. |
for in lsrge ressearch rrosra
are always known anowalies:
the researcher puts therm as
+the positive heuristic of

nes tnere’
rnnLly :
ide =znd follows
ne grogranme. 5

Anomlies, he {ia 2katos) zrgues, in big research wérks
are shelved aside as problemetic instances to bé
i
solved later a2t 2 later stage or tnere will bDe an offer
of ad hoc solution. These modalities in Lakatos‘%iew

iste. For instance,

o3
ot

are accepted even by the best scie
rather tran see mercury's ancralous peribelion ag a
falsification of the Newton's theory of our plznetary
%Jsbem and invariably as z reason for its rejecfion,

it will be rather set aside as & problematic instance
to be tackled 2t 2 later date,

Fe strongly velieves that the presence of ancmlies
in scientific enquiries should not be enough reason to
reject its outcome entirely.  Suth anomlies, he posits,
éan a%ways be taken care of. 4 fesearch programde he
argues rfurther bustles with acb1v1uy. Mhere arg always

dozen of puzzles to be solved and technical guestions

to te answered.,.n 5% i

Iakatos was zlso resentful of Popper's aism%ssal of
inconsistent system as irrationzl. This standpoint he

; .
(Izkatog) reacons lacks spirit of toleran® as there is
[ i

52. 1Ivid, p. 247 .

53. I. Inkatos “Changes in the problem of inductive logic™
in The Problem of Inductive .Logic, Proceedings of the

international Colloguium in'the Pnlloconhy of Science,

London, 1%65, Vol. 2 Bdited by I. [-Katos (A'msterdam,

Noxrth Holl;ua Publlsnlng Company, 1968) D. 316

ol
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.

always an opporturnity for a research programme to
. i

overecore infantile disesses such == inconsistent foun-

nd occassicnal adhoc moves. 'Eanom.alies,-i

inconsistent foundaticn can be consistent with progress.

Y

dation

K

Ihe old rationalist dream of a mechanical, semi mecha-
nical or at least fast-acting method for showing;up

falsehood, unproveness, meaningless rubbish or even

.

: . : N Sl \
irrational choice has to be given, “iup. 7He remrks
S !

that a decision cannot ezsily be taken moreso if one
. . |

does not demand progress at each single step, when

2 research programme has degenerated hopelessly or

when one or two rival programmes hawzchieved a decisive

advantage over the other. It is nbt just possible to

find instant rationality. Neither the logician's proof

of inconsistency nor the ex erimental scientists verdict
: P , |
!

of anomaly can defeat a research programme a2t onée btlow.
There is alweys opportunity for one to become wiser

after the event. It is not impossible for nature to

shout 'no' but human ingenuity in contrast to the pesture
of Popper my always be able to shout louder, 4nd

with sufficient brilliance and some luck

any theory, even if it is false can be -

defended 'progressively' for a long time. 5%
. ]

A given theory or a whole resezrch programme, argues
Lakatos, can only be rejected if there is a bettér one
to re@lace itl As Bardner puts it '"one research prog-
ramme will supersede another if the new programm? is,
and the old one is not '"theoretically progressivé" 54

SB fhid L 2e4. |
55. Ibid, vp. 24¢© '

54 Michael.R2/Gdrdner "Fredicting Novel fucts" in the
Sritish Journal for thae Philosophy of Science Vol. 33
X

No. I, tarcn, 1982, p. 10.

—n
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per's falsificaticon and rejection, thel

Begides, he belie

that 'crucisl exgperiments in Popper's pattern do?not

. ¥ » e
exist. A4n experiment, he argues, cannot be seen as

Crucis

[}

2t the time it is car

!

n

ed out except perhﬁps

[¢¥]
o

orverian trial and error

thesis ‘does not impress Iakatos. {

psycholeogically, Even th

A theory can only be eliminated by 2 better

theory, that is, by one which has excess

empirical content over its predecessors,
some of which are subsequently confirmed.
tnd for this replacement of one theory by 2
better one the first theory does not ‘'even
have to be falsified in Popper's sense of
the term. Thus progress is marked by ins-
tances verifying excess content rather than
by falsifying instances, and falsification N
and rejection become logically independent .59

Inkatos also does not believe in the eradication

of old theory in preference to new ones. He believes,

for instance, that it is quite in order amd reasonable
to retain and further elabor=te on Newton's gravitational
theory even after the discovery of mercuty's anomslous

peribelion. This view is in contrast to Popper's view

which states that whichever theory that suffers such
inadequacies should be done away with. Thus, tihlike

Popper, Iakatos' theory "... explains some rearguard
r

skirmishes for defeated programres as perfectly ratiomal

and thus leads to the reversal of those standard histo-
57 Llakatos, "Popper on demzrcaiion and Induotionﬁ,

p' 24‘9- -
&% . 1Ivid, p. 250. ;

1
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riographical judgements which led to the disappearance of many
of these skirmishes from history of science textbooks. These
reargruard skirmishes were previously delected both by the in-
ductivist and by the naive falgificationist party histerieaﬂ“59

Pyppper believes that phileosephy ef sciénce is a verit?ble
instrumeat fer the advencement ef scientifiec knewledge, La?atos
says ne te this view: his idea instead is that philesephy gf.
science eonstitutes mere of a guide te the histeriam of sci%nca
than to the practical scientists. He concedes, hewever, that
this may help in a way toee just as Pepper's philosophy hadfdone,

especially te those scientists whose scientific judgement was

N

“waBped by the influence ef previous worse philosephers.

Besides, Lakates avers that FPopper's demarcatien criterion
has nothing te de with epistemoelegy, that it says nothing abeut
the epistemolegical value of the scientific game., He says thus:

. One may of course, independently of one's
logic af discevery believe that the external
world exists, that there are natural laws
and even that the scientific game produces
prepositiens ever nearer te Truth, bu: thera
is nothing rational about these metaphysical
beliefs, they are mere animal beliefs. 60

t

4o A CRITICAL EVALUATION OF THE CRITICISMS OF KUHN, FEYERABEND
AND LAKATOS. ' |

Kuhn, as we witnessed, was very much interested in the

activities of nermal =c‘entists. His convictien was that

59;‘ Ibid’ P- 251 -
] - . .
60e Ibld’ po 251.].. !
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Popper's thesis was a complete faiiure as far as the
practice of day to day activities of normel scientists
are concerned. He sees Popper s ;eoommendation of
testability as a criterion for accepting or fejecting |

» theory as an unnecessary overstressing, which he

J*-posits-is~notfa~usual'prsotice"in’normal science. lHe

does not even believe Popper's thesis on a purposeful
attempts to overthrown or refute a theory.
One seems to sympathise with Kuhn's view that

attempts to refute theories are mot primarily the alm

of a normal scientist. Efforts to refute theor1es;obv1-
ously cannot be seen as part of déy to day activities

of a scientist. It could happen that a scientist may

have a strong case on the authentlclty of a given theorx;
Such conviction By motivate him 1nto attempts to punc-
ture the weak tasis of such a theory.' Apart from thls

one cannot accept the fact that it is the pre-occupatlon
of a scientist to always attempt to refute theorles.
.Nbreso if there is at all the need for him (a solentlst)
to refute theorles his own theory will obviously not be
his target. It is simply a fact that scientists apgly
fall weapons-to defend to the last their theorles 1nsp1te
of overwhelming opposition to them,

Kuhn s-refusal to accept the existence of constsnt

‘changes in the development of sc1ent1flc knowledge w1thout
{ouallflcatlon is also understandable. This is on his cone

viction that in Science, there 1s the need for some klnd

0f atability as theorles and systems of studies in science
are not what should be changed without a very fundamental

s
i



Al

PtV L L SRR R A

- 232 -
% cmus2. In reml fact, it does ndt seem a feature of

norisl science to change theori:s at very short inter-

1
l
i

vals. A scientific theory coull lnst a life time before
the need for chnnge arises. And as Kuhn points out, l
a revolution sets in only when : major crisis thﬁt'isf
capable of rocking the fcundatiom of an aPcepted system
Seggan. Amidst this crisis, a inore ¢uitab1e theory that
iz to serve a given scientific community emerges to
replace the old one.

Fuhn s oppoaltlon to constant cnmnges in scxencer"‘

e lpoes pari-passu with his rejection of a crltical apprOQC?

s |

v

k]

F " toit. It is difficult to agres with Kuhn that soic

. ;
b
i3 'a conservative enterprise that abhors critical outl k

. ' +
Seience is an open system. It is open by its readiness

to welcome new and innovative ideas. This underlines the

: dynamism of scientific adventurism. pt. any point in ; - B
RN . . f *

-Qtlmb, gciznce is preclose. from aritical inquiry then tha

.

-eYc+t1ng feature that makss it 7ersatile would have been-

T
-

e e BT R

Er iRl

L Uﬁkllled It looks an undisputable fact that .criticism

Py

AN
7

'f\gi e remalns an env1able guality of -—his all-important enter-

N _.'-" '
L prise that probes. into the secr:t of nature which have '

4. - significant impact on the life of man. A% any point in |

T T T

time, criticisms ceases 1o be a factor in scientific euquiry,

& it is from them that knowleage and progress in it will:

stagnate. ' CoL

e BV Ve g Y
¥ NGL: 3 ey

Popper did not dispute the fact that in science there

is an edifice;. a kind of an organised structure that equips

g
4
B
E,
:
;

a sc1entl 3t with n genor:l]y ac:epted prnblem situvation &

into which his own work can it like those of his counterpart.

" . N )
1, . .
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v
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But Popper daes not see the emphasis Kuhn %aid on normal
science és being in conformity with this. He[POppe%j |
rather sees his thesis on normal science as a recomﬁén-
dation of dogmatism to the study of science. It.is;

only in this sense, Says Popper, can one view Kuhn's

e e

Rt il et el T i et R P JE - TS ey
Targument on the existence of normi sclence; and as .

¥

"Popper posits further that the norml scientist Kuhm .

Popper rightly points out:
norml science in Kuhn's sense exists. It{
is the activity of the non-revolutionary of
more precisely the not-too-c¢ritical profe-
ssional of the science studénts who accepts
the ruling dogma of the day; who does not

. Wish; and who accepts a new revolutionary .

, theory only if almost every else is ready *
to accept it - if it becomes fashionable by

- a kind of bandwagon effect. To resist a new
fashion needs peradss as much cowrage as
was needed’to bring it about. £0 |

; iy ‘ s e : L
presaﬂts to us is a person’one ought to be sorry for. 31

‘ﬁe'qﬁens his Bniin.to;acceﬁf but not his migd to ask

questionsJ The normal sdientists,according to Popper,
. . . " ., - .

Jis 1éke a robot “who accepgiuviews without being given'

. [ . ) ,V:"’: "
the oéportunity to ask questionsyto.add his own view
[ 3 L. . .

5 T

LOPzthemake an amendment. we can only see the norml :

~ Pl o OO e L
T B s P S AT -
S AP

scientist as one who had imbibed bad orientation and tur-

fo’rifrg,"o'ﬁ‘e""wh'é'hé[s"'bé_eﬁ""}'ja@%er}?éd in a most conservative

v

-and primitive way. He needs nofhing but our total sympathy;

, . ¢et
according to Popper. One cannot buﬁ4the situation in this

" way, and as welknow,rteaching especially at a higher level

: i
1s done in such a way that individuals are given the !

N

JOEBEER666566, - _

60. 7 T Popper "Normel Science and its dangers,& in

Criticism and the Growth of Knowledge in proceedings
of the International Colloguium im the Philosophy of
Sclence, London, 1965, VoI, 4, p. 52, '

1. Tbid, p. 52.

-



chance to ask questions and possibly add their own

knowledge which my invariably b€ of irmmense benefit

;to the issue at stake, Popper rightly puts the issue

this way,
; -»+. all teaching on the university level ]‘
and if possible below should be training 3
-+ -=———-——and-encouragement in-—critical —thinking. ~ 7 -

The 'morme1l scientist as described by Kuhn
has been badly taught. He has been taught:
ir a dogmtic spirit: he is a victim of |
indoctrination.™ &2

It is a truism that a teacher is more enthusiastic most
of the times with his students when there are visible
signs of;their participationnin the lectures through very .

critical;questigné on the topic at hand. As Popper
reveals;i;fhié-aiscuésibnWith an Engiheering teacherl
phiiip %ﬁénk ih51933,?kth§‘Engineering teacher) expressed
hisedisgéiisfgﬁfiQn éith his students thus: ;

=

““Phey” (his students] merely wanted to 'know

- the facts.' Theories or hypothesis which
.were not gemerally' accepted but problemtic

.. were unwanted: they made the students uneasy.
-These ‘students .wanted to know only those -
things, those facts which they might apply

with a good conscience without heart-searching.43
- . ' . !

Thié_Engiméering'teacher-as reported above was obviously
‘expressing ‘his frustration with his students. His method
of teaching .as-noted in-his tone'was to make the students
critical énd be self-reasoning, but unfortunately such{
apprOach.made_theé uneasy which he regrets anyway. fhis
testimony-aéque;ces Poppef's assertion that all processes
of impgprting kn0w1edge'especially at the ﬁniversity level
aim to cultivate critiecal mind. We agree eﬁtirely witﬁ
&2 1bid, p. 53 '

63. 1Ibid, p. 53
f
[ -
} _ L
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this position. . ]

sbvicusly, in line with his rejection of critiéql
approich to science, (uhn stated that one theory -
or a paradigm - predoninates a given scientific community
over a reasonable period of time. He favours "the domi-
nation of a ruling dom over considerable periods a%d “ee
does not believe thay the methnod of science is norma?ly
tmt of bold conjectwres and criticism." 44

This position is not acceptable to us. Science’

cannot’ b;e accepted as clpure method of indoctrination,' It is °
.equally not a cult wheré one imbibes doctrines unreflec-
%ively. In theology aid religion, this nannerism could
" be raticnal but in sciz=nce, 1t is an aberrqtion and its
‘acceptance can only deul a devastating blow on it. As
Popper points out, we nccept that " ... in science, As
distinct from theology. a critical cdmparisoq of the,
competing theories.of vhe competing frameworks 1is always
possible. And the denial of thi; possibility is a mfstaké."z
One-is also at a loss at Kuhn's opposition to PQpper's
view thai tests preced: the replacement of a theory.t
Scicnce ;sla practical discipline, we Know; and that tesﬁina/
or'experimentatidn is invariably linked to its studie#, we
also Know. It seems.rational t&at before an& theory ;s
accepted or rejected that such should he exposed to crucinl
testing. if we say, for instince, that oxygen (02‘ e?han:es‘
combustion, and in turr reduces the Oxyzen (0g) coritent of

—

on enclosed environment and y:t the combustible capacity or

4. 1Ibid, p. 55 !

A5.  1bid, p. 57
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Ideas are obv?oesly guiaenfto action. If all laws'ane
theories gre conjectures they caanot be relied upen.':All
knowledge cannot be seen as prov131onal There should be a
distinction between Knowledge and conaectures. As Putmam
rightly points out,

a theory, as the term is actually used

is a set of laws. Laws are statements that we

hope to be true, they are supposed to be true

by the nature of things and not Jjust by accident. 84

It is quite wrong for Popper to equate laws with hypotheses -
If-bis proposal is accepted then it becomes dlfflcult to

dlfferentlate a proposition that has veen testew and corro-

[

woration and those yet to bé tested, ASAPutnam points out,

.again,

¥

scientific theor..es are shown to be correct:
by their successes just as all human ideas are
shown to be corraect, ¢ the extent that thev
are by their success ir practice. 85

It can only »e seen as a wrong use of terrinologies for Popper
to eguate hypotheses with laws ard theo.'ies.
It is not quite correct for lFopper io insist that truin

could not be reached, VWhat can be true anyway is that no

"truth can be seen to be absolute, What is irue today may not

be the case tomorrow. But as long as there is no evidence
to see it as nothing but the truth, we can take it that we
have reached the truth. at ihat point irn time. Thet we rely

on e niece of knowledge as a guide to actions is pecause we

g84. Hilary Putnam, Lhe corroboratlon of Theories" in'the
Philosophy of Karl Fopnper, p. 225. :

85... Ibid..p; 229.
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as esoterics A scientist can write a specialized
paper; one who is not trained to be a sqientist can
also write a paper that can contribute to the gr0w€h
of scientific knowledge: Both papers could be compre-

hensible to both scientists and those not trained in

. . . . PR ! .
, Science, but who are interested in.scientific enterprise.

In the same line of thought, there is always a change
for new ideas 6r frameworks of science to be evalidted.
And in the view of Popper, being tied to a framework is
like a prison and and as Asike points out "@hemies of

scientific frameworks will always welcome discussions

%

with parfners or even opponents from other frameworks.ﬂ
- Tk . .

Thére'is,gﬁ-Opportunity by this for them to discover

*

their so far unfelt chains, to break them and by so

&7

" : - -.4:," T . + . . 3
a dynamic ‘and positive attitude to science which ensures -

- I

doihégtréﬁécend'themselves. Such:attitude agrees'with

Féye:abend deces not dispute the fact that he advocates

:irrationaiiém in the pursuit of scientific knowledge. His

B

e - . ) _ |
View on sciemce no doubt, is a radical departure from

those of other philosophers of science. He was both

radical and revolutionary im every sense of the word.

However, one finds most of his views especially those
that conflict: with Popper's very umacceptable, and eyen

inconsistent. For instance, his thesis that science is

56. J. IT. Asike, "sc1ent1flc facts and their theore-

tical frameworks" Im Uche, p. 41

¢ ) ’ 1 ¢
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witgout method is absurd, and infact he was unable to ?
be consistent in this stance. As noted in his work, hé
is a ckempion of aaafchism and plurality of theories.
If-smarchism and proliferation of theories are advocateéd
by him rather than conjectures and refutations as enunl

”ciatedkaWEPPPﬁllsithmeansmihat“it.is“suchﬁmethodology;-muf»-

that he propounds. Besides one really does not know tﬁe
extent of rationality science can attain .if there is ﬁé
caution innthe ﬁroliferatiﬂn of theories as Feyerabend.
fazours. Aldiscipline such asg science and any other ;
for that: matter should lmve rules and regulations as guldes_

'for the formulatlon of theories; and such theories should -
v\ -. .f"

: have SpelelC problems they tend to solve, and only those

;that'have very. strong foundation should pass as s01ent1flc

i, Qo
At i + . .
theories.a o w oot _ ;

,**- ﬂﬁus*stance also opposes Feyerabend s view that ahar-

.
B O T -

‘chlsm should be a benefltlng factor in scientific enter—

'prlse. If anarchlsm is understood to be disorder, lack of

rules ‘and regulatlons it is highly doubtful if 1t is an

asset in an academlc enterprise., In science, the procedure
) 2+

'requlres some elements of care to the extent of being :

Vrmetlculous.” _if csreuis,thrown_iosthe,wind, then there-is

F el
a-breakdown in scientific: researchi
; " One fails to see too a strong basis for FEyerabend's
0pp051t10n.to Popper's view that:a problem procedes s01en-
tific 1nvest1gat10n. There can be quite s1ncere1y-a number
of academic: investigations that are not motivated by i |
specific problems but certainly genuine scientific infesti-

) 1

gation are always motivated by concréte scientific pfoblems.

PRR—1
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Copernican revolution was motivated by the puzzle the .

universe poses to him: Newton's gravitational theory

was an outcome of his (Newton) genuine interest. to

unravel the composition and the effect of natural forces
t

on the creatures of the cosmos, -L

T We also find it not qulte easy to belleve wholly
Feyerabend's thesis that things are known by contrast '
and not by anaiysis Wt we can understand by this |
stance iis an.urge'* for us to accommodate views other than
the one that is accepted in the off1c1a1 circle. Thisl
view is anti-Kuhn' whose 1dea of.ggz;ﬁﬁ‘ methodology is the
acceptance of a paradlgm whth prevails in a given scien-

_ tlflc community. Further, Feyerabend obviously in 0ppo-
S

-fuf51tion to Popper belleves that an idea that is not entlrely

:sound should be 1mproved upon rather than being dlscalded
Thfs view contradlcts Popper s recommendatlon of a cruc1a1 -
test refutatlons ﬁor corroboratlons on the btasis of such
(cruc1a1 tests) A theory. that fails our tests stands refuted

f
and should be dlscarded rather than attempt to improve on

’ jthe same.‘

We can acqulre knowledge by contrast ana1J51s 1s also'

‘o e

“a ‘medium of acqulrlng knowledge and in fact the strength

of our knowledge is achieved by analysis. we cannot also
accept thé view that ideas that are found to lack SOlldr |
foundation should, be improved upon than a more serlousjattempt
to source for new informtion .and ideas for attending to our
problems. A researcher who insists on improving on an idea

| .
that has failed_fay suffer mental depreciation and a possiblé

| ; . | f ' >4£(?
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this truth is entirely a different thing.

los§ of interest in a research he is carrying out. The

best approach to a problem is Wnen a particular assumed
, | 1’
solution is tried without success an entirely new one .

4

should be sourced.

Also truth is a guiding focus in- 501ent1f1c enter-

prise. __When_ a researcher.las.a. concept‘of truthsat the-‘~w

back of his mind, then his approach and where he is _l
going will be a bit clear. Ironicallﬁ, however, Feyefebend
argues tlat the search for truth is net in consOnance;
with scientific enterprise. One can lardly believe this.
Truth as aa ultimte goal 'is what {_ ~ .. keeps: on the
spirit of scientific enquiries. Being able to reach at

] " T : i
We canrnot also afeoqmodste Eeyenabend's'view tha&

inconsistency is a benefiting, factor for progress in

~ ’ 2 ' ;

Lo . . L . R~
science., A serious researcher is always anxious achieve

. : A
a consistent view than the converse. It is only such!

that ensures that there is coherence and rationality 1w
hls-endeavours. Whenever.1ncens1steney_sets in, he then_-
kqowsntﬁst{a najor problem is apparent in his work, which
must be taken care of-before further'sdvancement.

. There might _not be-the need.for a uniform view in

science, as Feyerabend believes, but: whrtever view -one

' holds should mmve a basis that centreslon=aecepted basic

p?inciples-of science. - Alse Feyerabend views that all
ideas, ancient; medefn?metaphysical should ell'be aceammo—
dated for the progress_of science csnsaftract some sympa-
thetic attention. Such sympathy ;entfes on the fact Ehat
' : -l

> .
1, ]
P
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both metaphysics and science have the universe as their
field sofrsperation., While metaphysics is rested on i

abstract and immterial entitles scienceis focal interest

is on material things. The two enterprisesaim to uncoyer

the mysteries of the world, harnessing the same for the

service of TERKIRd; i hus the mterial and the immterial
blend together to give us a picture oflthe whole., For’
instance, scienceis law of energy which is that energy;
is indestructible hae'a metaphysical coﬁnter-poinf im‘i

the doctrine of the 1mmorta11ty of the soul or the theory

of the 1ndestruct1b111ty of the human splrlts- One hf

see a clear 1nteract10n between the body which is

* material and the sdul which is 1mmater1al. The soul |

funéfioﬁs well when it is prdperly fed with material things

and the body is gulded wéll too when the spirit is in the

. best form.* To thls extent _one can.accommodate Feyeribend's '

" view. . But “there is the serious need to note that. Popper

was not opposed to métaphysics, Feither did he, like the

'poeitiviets;fdiemissfit as a meaningless garbage. The point

" he made, instead, is that neﬁapnysics and science deal with

‘can only be if a scientist makes falsification his pre-

different realities, and that the methodology of investi-

“gating the” two azeAé§7£ result not the same. Thie"péfnt N

A

gr e me i sl g 5 is definitely not an anti-

[ o R - ‘4"3 AR
1
;

~0

metaphy51cal stance.

_ FEyerabend fears that Popper s fa181flcat10n theory
is capable of wiping out 801ence) and in fact would not
have allowed it to start in the flrst place., This fear

occupafion} Without proffering alternatives. The Dalton 's
i . ‘

: IR




' atomic theor§ which wvas that an atom is an*1nd1v151ble"

[k - hend 1

_"7\;.1!‘
-fig} part of an element was _refuted by a more modern theory,j

RS

about’pne does not, for 1nstance,;'

A e
! “ & 1’}"’&* i‘
by” saylng tlat there is no ratlonalltyﬁ
. B S < a0 :;:‘&-;;;ﬁ
Popper%made between 301ence and, non-301ence

Y - "ll"'_. _.rb,“, - (. - 2‘,‘ S

L be’ notsd t}Bt Popper‘s ma jor 1£€gi

EN i‘ .”"-ln-..'

. -“,;’f i
. 1ts methodology. And for the methodoldgy?‘

L I8y

s &5 ")‘; ?
discip=ingst

SR Ranty ;sﬁknraﬁejg

- . -'? e "J»& ‘ 3 Lo, vr"ﬁfﬁ_—’ "«i'hh‘ ,HW:EL Wﬁ%ﬂ@‘%q‘iﬁh;ﬁ{ h“’jw??_“ ek

' llne to be‘g clearly dlscerned nltsif pecul -
,-‘| L ,¢h L_,‘ [ ‘»m *: i‘i

tles are to. be fully apprecrated.“”

-mne»

ground tha& Popper sought for thlSed b3
L
: 3 .aélfmy feh
, Also., hlS reJectlon of jropperg

. ..ﬁ,.-a;-ﬁ 433 ‘;' 5 Fo
1s questlonable.' The p051tlon of Poppergyn-
) A ‘?‘.?5.

ﬂ
Y
e
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.Z:e w:
1nfornat10n he sup@lles, there- 1s_then.ho
4.‘-'3‘ = g

ﬁavoure@ tests of sequence ofu

A theory should be teeted on

%
&

." - w’:{

@i’ o
pass through cruclal tests, 1t means 1t~1s not

-
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accepted or refuted. This quuiremeht, no doubt, will
motivate a sclentict to leok for a solid foundation for
uig theory bofore p:enenting the same as m;ys of tuckling
! a2 given problemn. |
.Equally'dbsurd ie Jakatos position that philosophy
ol science hais more t¢ do with the Historian of Science'
. | than with;real 301ent1°tn. 1t is non-dispﬁfable that i.
philosophy of-501ence is of invalwable service to both i
theoretical as well as practical scientists. Witha (

- ' Al . v l ' *
full knowledge of the bagis of science, its fundamentul |

|
L ] ra

~ . pfins:;’.ples 'a-n'd_'ra_gionality; a"-’s‘i:j.entiét U.i'}:-l.be‘. able -to p_utf to

=ffh 'proper scrutiny whatever mgthodology he has been using 0%
intends to use to ascertain its:appropriatgness, and |
possibly looks for rocms of impfovement. - :
- “we do:not also see the usefulness of accommoﬂuting,

anomalies_gnd inconsistencies & Iakatgs'advocates. _Thq

b righp thing t+o do when an inconsistency is detected in

é scientific res search prograime is to reverse fhp gear, -

| jettison the procedure we mve adopted in search for a .

new one. If uuc‘h an inconsintency is accommodated it

will certainly affect he firal outcome of the research-

programme. ' : -

S !

Tven ILakitons thesis of Mmrd-core! fardly stands tne. F

fes£ of time. If therz arc &5 mny 'hird cores' as ppssible*
¥ and 1f every uCantlat is in posscssion of- one and af
! times more than one, it goeo to show that‘the 'cores' ar:
‘ not really hird, as thzy were protected from chante at all
cost. As William Borkson points out:

geientists a:ctually, contra Kuhn and Iakatos,

B
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lave ad enough intellectual independence

to make up their own minds about what to
take &s fundamental, and enough independence

to elmange their mlnds also, or to keep an
open. mind and try different alternatave

ideas as fundamentals. 6%

43
[

?

aen

It can be conceded however, that Iakatos! criterion

7-

of measuring progress 1n 801ence wlth the >_emergence of

N S

. new discoveries should have valwable impact on,the'edvapce-

ment of scientific knowledge. But his thesis of thard-core!
- - - ) » = —

Leeks solid foundation, and one does not‘see;any reason

‘why a tcore' that is hard should need all the protection
he .gives it. Thus Jakatos thesis can hardly be a better
alternative to-Popper's philosthy of science. '

v " C - . - ) ) . r
5. CRILICAL SUMMLRY i

- i
Kuhn as seen so far raised very serious objections

g
-”‘Géto Popper's methodology. He'disagreed entirely with

POpper S th951s of £3131fyab111ty, and equally argues
NU K
agalnst Popper ‘s view tat science as an enterprlse ERRE
V - 1‘

: U(@ crltlcal He in addition to his critical view on

:,'1P0pper's R work advocated for a method of science whichr

*.

he p031ts is found in any nornal sc1ence.

Kuhn's p051t10n that science is dogmatlc can Only

be seen 1n the attltude of seme 501entlsts who in splte of

overwhelmlng evidence agalnst thelr the51s still hold

' tenac1ously to their p01nt ThlS klnd of attltude ex1st' ;

S

g -
'%but.lt does not make for progress in science. Saiﬁﬁ@e f’ﬁ?
; 1 ;
T a dynamic discipline. is suppose}to be crltlcalq It is only

-, /“\ R - .
- such that can ensure its progress. - i

69. Ibid, p. 52.
: .
N




Feyerabend does not favour any method going -by

;
his assertion. He disagreed with both Popper's fal- ¢

sificat%oﬁ and corroboration‘thecry, He argues t}at

the only thing that can ensure progress in science is

1

R, [P SSRUE <5 S S

T e ‘tha‘t*an‘yf"h‘ing Tgoegt T T
We cannot just agree with Feyerabend that scien{e'
has ne methoda'. and in fact Feyerabend ﬁrO-PgsfaS' a 1,ibera?l,“ ;
method when he stated that the -only th;ng that ensurQs

progress in science is that anything goes'. Butiwe

o,

knew certainly that as a rational discipline that it is -

not anything that goes in science. Any method that is

'y

applied in scientific research is expected to lmve a -
:ationairjuStification.

Iakatos, on his part, does not agree and infact,.
failed to see the rationale .informing Popper's demarca-
tion beﬁﬁeen sciencé and non-science.; He ins;sts that
éontrary tq‘gopper's view, Philosophy of science is:
?alﬁablé only to thefhistOrian of science and certainly
not for_préctitioners; He advocated what he called 'hard-
core' and soientisfs invol%ed in research programme must

= =-——---adhere to this,~ -~ —-

_The critical issue really in Popper's demarcation
between science and metaphysics is whether there can be
a complete Qémarcqtiop between the two& As of the raL'
@:§" tionality informing this, Popper fad in mind to show .
thaf the method éf apprgach to the two-are quité different,
) - L . . - Sy
Finally it needs. to be regtated_thét philosophy of science

is both necessary for practitioners as well as the

P
-
1
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historien of scicance.

There is always the need tor scientigts

A 10 have frequent self-evalwation of the method they use, and
T . - ‘ '
' should be prepared to discard: ideas that are obsolete and
. b
unprogressive. ‘
Thus though some of the criticisms levelled against '
_Popper's methodology by Kuhn,. ~Feyerabend and-Takatos could |
be defended the alternative methods they offered are hardly
\ | better than Popper's.
)
* -y
[}
-
.t

i
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L2

A CRITICAL EVALUATIbN OF POPPER'S PHILOSOPHY OF SCIENCE

L

In thisfghapter; a critical appraisal of Popper's
thesis of falsification and corrobation will be carried out. In doing

this, both his critical and supstantive views will be evaluated. And-

C———e— —this—willﬁinélude,his.thory_of_induction,fprobability; his thesis -
of demarcation, deduction, among othefs.
As we have noted from our diseussion so far, Popper's thesis on
the methddology of science is controversial. He believed he was

recomumending factors that could enhance the advancement of science,

but ironically, his prescriptions rum counter to the actual procedure in

- scientific:fesearch programme. For insfance, his oppoeitioﬁ to
Léﬁ} ) 1nduct10n is mlsplaced and cannot be defended. Practising scientists;
both in' research .work and routine scientific undertaking, proceed by
inductive method. A regearcher does not need to examine all the
samples of any éiven objebt He is investigating before he rethes a
conclusion. Sucﬁ a procedure (examining ali'conceivable samples of
; an oeject), if scientists were to ad spt it, will both ‘be cumbersome
and impossible, and even the progress that Popper seems to cherish in
science cannot be attained. What obtains in scientific research in
contrast to Popper's position is that after a test has eeen carried eut
on a number of sameles:of'an‘bbject,’ane common’ features rioted in the
’object, a generalieEtion about the object could then be made. It is
this possibility of gene;alisation thet makes scieﬂee what it is.
It is this p0551bility too that makes future tests and references to
ot *  be easier for practlsing sc1entists. In the absence of this procedure,
it is doubtful that science can attain the extent of progress it has

now attained.

]
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Besides, Popper was not consistent in his denial of induction.
His falsification and corroboration thes@s have elements of induction.
‘This is because in the attempt to falsify or corroborate a theory we

proceed by inductive method. It is only after we have carried out a

number of crucial tests that we are in a good stead to offer a state-

o — [ S J S,

mént about the tested the0r§. And this proceéureris definitely
carried out by inductive method. And as Feigl pointed out}"lt'is
only by_inductiqﬁ that we can assume that a well-refuted theory will
stay refuted.“l Thus before we can establish that a theory is refuted
" or corroborated, we must carry out a test which involves inductive
method. - ; |
Popper's demarcétion ;heéisris another area of his philosophy
-that generates controversy. It is.obvious that his attempt at
demarcaéing science from non-science (specifically, metaphysics) was
to counter the position "of the'positivisté. And this Popperian
Cdunteipoint to,poéifivism is that metaphysics, though not a scienée
is not meaningless. While his effprt,to aiscredit the positivists eon
‘their degrading ;emarks on metaphysics is commendable, it is puzzling
" that ﬁe had to use falsification-as a criterion for demarcation. It is
difficult in the ‘first place to accept the fact that the possibility
of a theory being‘falsified is ﬁha; pakes:itrsc%epFific. This-rqui;gf

ment is awkward as there are many theories in science that cannot be
:falsified and yet they .do not lose their sciemtific status. Moreover,

there cannot be a complete demarcation between science and metaphysics.

1) Herbert Feigl "What Hume might have said to Kant (and a few questions
_about induction and medning)" in the Critical Approach to Science and
Philosophy in Honour of Karl Popper, p. 49




Kantiaﬁ;ﬂelieveﬁ strongly in this and Watkins pointed this out when

¥

he stated that "according to Kantian presupposition there are certain
metaphysical assumptions which must remain under the shelter of the

. - . 2 . o
umbrella of science so long as science exists." This Kantian

position is well taken as there is no way we can proceed in science

e —y———e. B i PR ———— e =

" without, maklng basic’ assumptlons about nature, and these assumptions

: ate essentially metaphysical.."
This Kantian position showe why there cannct be a compiete
denarcation betoeen acience and metaphysics. While Popper should be
. ‘commended for his attacn on tne noeitiviets for their degradation

‘of metaphysics, it needs to be stated that his demarcation attempt is

- . T .
Sy not a success. -However, it could be conceded that purely metaphysical
"propositions need not to be cotroborated'by empirical test as it is
the case with sclentific -hypotheses. Hence while it is necessary to

T .note the differences in‘approach to'the two (science and metaphysics),

[ At is to be empha51sed that a clear—cut demarcagtion between them is

.

notlv sible. Besides, it’ needs to be -remarked that there are many
R 'te\\'.\

'( 1“ theorles that cannot be f3131f1ed (such as Newton s theory of .

T

3 543" % 'un%Lersal gravitation and Copernlcus theory of the universe) and yet

: \Cf!\\-

'Ch%i;;ﬁ- ; )nthey are sc1entif;c. _ , -1
‘:.J:.VJ:'._U-{
e Falsiflcation generally as advocated by Popper as a methodology

,,,,,, A i
3o e -

o~ . _—
- '7":‘_--6/ .o

“of science raises more questlens than it could answer. To falsify
.-'3_3

© as we understand it, is to prove'wrong, to demolish the foundation of

a system. And Popper Waaﬂconvinced that this is really what
’;T¥' - scientists do at-any time they embark on research programmes, Which
E_:& - i : . v

— - is to say that the pre-occupation of a scientist at any point in time

is to try to.falsify his theory or those of others.

=

o 2) - J. W. N. Watkins "Metaphysics and the advancement of ‘Science" in
the British Journal for the Philosophy of Science, Vol. 26, 1975,
p. 91
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‘This position is definitely a miérepresehtation of what
practising scientists do, either in research programmes or in routine

work. The impression one gets from Popper's position is that

scientists are always bothered with negative affairs. This is not

: 3
the case in research work in science. A -researcher makes references

to an existing theory;-nmot necessarily because he wants to falsify

» -

but as‘a reference for illuminating somethiﬁg greater in the future.
.Thus, existing ?heories serve as reference points or éuides to
prospective researchers. They do not burden themselves with the
fruitiess effort of falsifygng thedriés.. Scientists start looking for
alternative thgdry ﬂinvariabiy, a,vot; of no,c;nfidence on thé e#isting
one) when thg one sefving as a point of reference is beset with problems.

This was the case with the thesis of Phlogiston and Combustion. Whén

Stahl and his fellow researchérs'arrived at the COnclusion that

Phlqgiston was respo%sible for combﬁgition,.they could.not answer more
questidps on this revelation, such as the Teason why metals gain weight
after they havé undergone combustion:“if there was escape of phlogiston
the reverse should havg been the case.h3 Some of these crucial questions
that were unanswered by Stahl led Formore researches on the causes of
combustion.

It looks a negative effort for a sqiéntist to place in front of
his mind the ambition toifalsify exi;tiﬂg_theories_or_his-ownmaswtheuﬁx--
caée mayrbe. There ‘is thﬁs no way falsification can be taken to be a
methodology of science sinée it does not agree with what scientists
do. And as Maxwell pointed out "a theory of scientific method in order
to be acceptable, must have at least soﬁe contact with scientific

practice, with the aims and appraisals of working scientists."4

3) Miller. p. 4
4) Nicholas Maxwell "A Critique of Popper's views on Scientific Method" '
in the Philosophy of Science, 0Official Journal of the Philosophy of
Science Associastion, Vol. 39, No. 2, 1972, p. 133
‘ \
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Falsification as a methodology does not meet up to this expéctation. And it
is worth remarking that scientists try to build their theories on very solid
foundation so as to resist-easy refutation, Most scientiéts, in fécf; wouldl'
Jﬁé refuée to give up their views even in the face of bverwhelming evidence, Gi;en
this position, it is doubtful if a scientist will put all his energy solely

for the falsification of his theory, In real practice, all the evidences

gathered by a scientist is aimed at stremgthening his theory, not refuting it.

In Popper's methgggéggil_hqwever,ﬁjgs Quine ppinted_out)“ﬂevidence,does_not.-ﬁ.i
serve to support a hypothesis but only to refute it,"’ Besides, as Dr. C.S.
Momoh pointed out "if a single abberrant instance can falsify a: hypothesis,
what happens to thellegion other instances that. had confirmed the hypothesis?"‘
" In the same vein, it is difficult to aﬁpreciate how Popper equates testa-
bility with falsification, He wants us_to'believe that at any moment a test

is going om in science the aim of such a test is to falsify a theory, This

L3

2&3‘ *is a digtortion of thé part that;pest_plays in science, Testing in science,

. . 21 .

.8s We understand it, is essentially meant to ensure that one is in the right

. .- - ., : a¥ : ' _

o -course: it is & way of confirming.an idea: that one glready has, And this is
. . L

*

()

ce L . .
“a constant undertaking in‘experimental works, A proposition is usually made
: - 5 - ™o - - :

Erfbefore an experiment isxstarted. Test is used to ascertain the validity or
R, . .. :
- "otherwise of such a proposition, -If there is disagreement between the outcome

.6

. [ x .
of the test and the proposition the experimenter will know either that there
is a problenm somewhere or that his proposition is wrong in the main, 1In

essence, a.scientis} does not test primarily to refute either his own theory

4

or those of others, ~ o . -

e e e L mm L R & -y e e e — oy ¢ e —_—— . -

5) W. V. Quine "On Popper's Negative Methodology" in the Philosophy of
- Karl Popper, Book I, p., 218, . .

é) C.S. Momch "The 'LOgic"qﬁesfion in African Philosophy" in The
. Substance of African Philosophy Edited by C.S. Momoh, (Lagos African
N Philosophy Projects Publications, 1989) pp. 170-171. '




ascertaini. = bold conjecture. This practice of subjecting a theory

252

And for any ‘theory in science to be regarded as a genuine source

of knowledge it must have a clear-cut procedure of testability for

ascertaining its authenticity. Any scientist that applies .

/-A' i

meticulously the laid-down procedure is expected to arrive at the

expected goal of ‘the theory. It can happen at times, however, that

-

_a_écientist,may_haye;someUdoubtsﬂabput;aﬁgiven,theory. In this case, _

tests are carried out to confirm such doubt§- it is only then that one
can talk about an attempt at falsification. Besides, tests are carried

out in ¢ ience to arrive at the end result of a theory. For instance,

-
* a - N 13
if it is stated that 'a base combines with acid to form soap, the

concern of practising scientists will not be on how to falsify this
theory, but on how to mix base with acid to get soap.
The point against equating testability with falsification leads

us to the issue of crucial test as recommended by Popper as a way of

!

. !
to maximum strain is really not a common feature in-science. If, as

”

" earlier on pointed ogifthat there is:"7more anxiety to corroborate than

‘to falsify, then the question of subjecting a theory to maximum strain

hardly arises. - . . . i
Popper's thesis of probability which is an offshoot of his

falsification and corroboration thesis is not acceptable to us. His
contention that scientists aim at-less probabilistic- statements is aL
] [

misrepresentation of fact. It is equally a misuse of terminology and
a creation of confusionjfor him to state that the less empirical
content a theory has the more probabilistic it is.1 As we have noted

. . ' ! l
earlier on, probability is an essential and, in fact, an unavoidable

’

ingfedient of science. The law of causality which takes this shap%{

'If x"then y' has ceased to be a veritable guide in scientific

e
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A investigation. And as Reichenbach pointed out,

causality was to be formulated as a law of
exceptionless generating as an if-then always
relation. Probability laws are laws that have
exceptions, but ‘exceptions that occur in a regular
percentage of instances. The probabllity law is
(thus) an if-then in a certain percentage relation. 6

Modern logic glves solution as to how to deal w1th such a relation_

3

and this is called probablllty implication'. - Thus'in modern science.
"The causal structure of the phy51cal world.is replaced by a probability
structure, and the understanding of the physical world presupposes the

elaboration of a theory of probabllity. 7 The composition of the

] Lt

cosmos ‘which sc1ence deals with is so complex that the usage of
- ‘ probablllty in 1ts approach becomes 1nevitable. 'For-instance, such
things as atoms, molecules,'currentf wave and so on are very complex

to be predicted with certainty. As ‘a way out, probability becomes
v.. - ) " l
inevitable. ~ The same applies to the other forces of nature that are. ;

-definitely beyond the control of man: the much that can be made in
respect of them are probabilistic propositions.

A pharmacist, for instance; can produce a drug which in his
estimation can last for five years. In making this prediction issues !

¥

such as temperature and adequate care were put into consideration.

There are yet other factors that could work against him which he could .,

) t
not fathom. These factors preclude him from making .a categoriecal —— P

. i
: _statement or even the type of 'x then Y'. -The much he could do under |

the circumstances éga’to make an assertion ladden with probability.

—m

=47

The same situation applies to a medlcal d%ctor. That a given drug has

cured many patients that suffered a particular ailment does not mean

that the same drug must cure all patients that have the<*same ailment.

6) Reichenbach, The Rise of Scientlflc Phllosophy, p. 164 -
7) Ibid. p. 164, ‘

[



a'treatmentrmust cure’ the patient'is certainly what he cannot

could last. Iq all of these instances, probability factor comes into '

years of experience and understaﬁding of envirommental factors. And

"51nce his knowledge cannot be perfect, it is expected that whatever

254

However, that he administers the same treatment that has cured

several patients of a particular dlsease is an 1mpetus for him to ;

do the same to any patient that is afflicted similarly. That such

predict with ultimate certainty,_ There are many variables he @

cannot control such as the body chemistry of the patient concerned,

and more especially metaphySical factors Which he lacks control of. b

An engineer is’ similarly faced with the same kind of problem. after

bl

constructing a bridge, he cannot say for certain the length of time it

. Il N - !
his rescue. And'its_usage is not baseless and arbitrary. When a

" sclentist uses probability.in_his propositiop, he reflects in this

7his-intellectual:capabilifp acquiredAboth by training, orientatiom, .

!
f
proposition he makes should have chances of being faulted And ' .

there are new developments in nature that always stand in opposition
, .

to the ingenuity of scientific proposition. And the only feasible
way to put such under proper control is by:the application of ;
probability pfinciples."lt is to be noted that at any point in time,’

a scientist aims at high probabilistic statements, in coneﬁst to the

position Gf Popper who believes “that scientists aim at low probablistic
statements. The more mature a given discipline is the higher the :

probability of its propositions.

-Trial and error, stated Popper, is a feature of scientific

“discovery. This cannot be completely true. A scientlst is not a

i d¢V7f¥7’“éé’

blindman that is unaware of his destination. A scientist - has ¥’

a target he wants to reach: The normal procedure in research f

. \

g -
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“A : programme is first the formulation of a problem, the statement of

purpose as to how to tackle such a problem, then a proposition which

1 . ‘ !
is hoped to be corroborated, is made. After all these, the researcher
_ : . ;

proceeds with his work. If the proposition made is realised, then

‘he knows he had reached hlS target but, where otherw1se he may restate

e e F

[P R S e e e

the problem in a different way and adopt a better procedure for its

realisation. Thus, discoveries in science are'made more often than
tiot by purpoeeful research and_the need to find a solution to a given
problem. For instance,Galileo discovered the principle of Pendulum,;
but he could mot determlne the ways to establish the measurement of
small 1nterval of time. It was this problem that led Huygens into the
‘task of finding appropriate method of measuring small interval&of tlmL.

—

famt?

v
He succeeded in doing this by maklng ‘use of the pr1nc1ple of Pendulum
developed by Galileo.' This was not by trial and error. There can be
one or -two inetances where.discoveries in‘science are made by sudden-

ness. But this-is more 0f an exception than the rule. Researches in’

.science are very serious businesses; they cannot just be cheapened as
A i ' o ‘ '

efforts into trials and errors. If science and its discoveries are

seen as adventureés in trial and errors, it follows then that anybody

can be a scientist and’ that training in the field of science can as
)
il

well be a luxury that can be done away w1th.

- [ —

- —

,Popper sees scientific breakthrough_in isolation; he did not

. see research as a continuous affair. This stance is in consonance
with his felsification thesis and bold conjecture. A theory is '
<A . either corroborated or falsified, he stated. And he as a result

advised scientiete_to make bold conjecturesand carry out a crucial

test to refute it. He (Popper) did not see research and discoveries
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“toleraiit Tof colleague s 1deas than Popper will 11ke us to believe.

o He was finally to establlsh that w1thout the ether nothlng in the

‘256 | ,-

~dn'science as a continuum: where a researcher continues from where

his colleagues stopped - not to refute the position of his colleague

but to make improvement. There are various instances in the history
: ; ' : ,

of science to show that research and discoveries in science are !

a continuous affair, that scientists are more co-operative and

i
}

For instance, Cavendish was actually the first to discover that water

¥

.could be formed by burning inflammable gas in the air. Lav01s1er

repeated this experiment exactly the same way that Cavendish has done,
and named this inflammable gas hydrogen - which means to give rise to

water. Similarly, "Einstein's work climaxed the favour experiment of

'"Michelson and Morley who ‘had been unable to detect any difference 1n

"8 -

the veloc1ty of light w1th changes in its direction through the ether.".

:

-

Einstein assumed that the measured veloc1ty of 1light in a vacuum is j

r‘always constant. He also assumed that. light travelled in quanta.

universe can be seen to be  in absolute rest just as no motion can be

|

considered absolute - as the motion is relative. In the same .

continuous venture, the Dalton atomic theory climaxed Democritus'

earlier speculation on atom. Also, Lavoisier has discovered that

3
oxXygen supports'combuStion. ThlS thesis has not been disproved.

—— 2 -

' 'Davy Humphrey, years later, was to add chlorine, an element which

also supports combustion, which is an addltion to oxygen already

) discovered by Lav0151er. In all these, we witness efforts more in

co—0peration for improvement-rather than-in confrontation. In this

regard, science is a series of efforts towards the strengthening of
a given hypothesis or to fill a gap. With these instances one is not

left in doubt that scientlfic discoveries are g continuous affair.

8) AsimoW, p. 589 . ’ q

. ;n'"



is attalned. Thls is hardly the case. Progress in science is

ceases to be reliable,‘and the alternative left 1s to search for a

‘genhine-cnes thet'have ccﬁtinﬁéd'to answer questions posed to them,

Z9F

It fs really this cumulative nature of scientific knowledge
that makes progress in scilence possible. It is surprising that
Popper believes and wants us to also acceﬁt that science progresses
by conjectures and refutations: -that it is only by critical approach

to theories and its subsequent overthrow that progress in science

e (R VT
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attained through co—operative efforts emong scientists. One theory '
leads to the other; just as dhe'diecovery takes us to the other.
_Research does not have to start from the scratch. If this has

been the case, science would not have witnessed the extent. of

. prqgress_it has. The'd&nemism of science centres on the fact that

no theory is unduly protected from change. Once a theory ceases to

serve as a solution to the:problem it hitherto did, such a theory .

replacement.' There is no room for obsolete theories in science.
For instance, the Dalton atomic thecry, that atom is the smallest

indivisible particle of an element has become obsolete .and has now

"been dispensed with as we now know that an atom can be split into

neqtron and electron. .In the same vein, the notion that all acids
contaiﬁ‘oxygén has since beccme_obsolete'with the discovery by Davy

that hydrochloric acid has no oxygen and Gay Lussac also discovered

2
Y . :

‘that prussic acid "had none. As a result, hydrogen is what is used to:

identlfy acld instead Df oxygen, in line with the latest discoveries.

Thus, while theorles that have obv10us weak points are replaced, .

Ll

which have no traces of weak points are retained in spite of the number

H

of years such theories have stayed. - .
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It is to be remarked that stability gives rational image to

science. It is definitely not in the best interest of science and

v

scientists that their theories camnot endure for a reasonable gpace

of time. If this cannot be achieved, it,follows that scientists are
- )

either not thorough in their work or that science as an intellectual

—a

eriterprise is'not’ reliable. But we know that science and research

e

- work very serious affairs, and before a researcher makes a claim to

A .
knowledge, he must have done his home work properly. 'Noqresearcher

*

takes pri&e in.positiﬁgtporoﬁs hypothesis that cannot withstand the

" simplest criticism. It.is thus the 'serious attitude that goes with

science as a discipline, that makes knowledge in it to be cumulative.

And this state of affairs does not allow a situation where a reéearcher
r :

has no where to make references prior to the assignment he is faced
with. There are maﬁy theories, many diséoveries that always serve as
reference points to scientists in their research programmé#.' If
theories in science were to be changing #s Popper aévocates, it will

be quite difficqlt7for students in the field of science to cope with

such unregulated changes.

Popper sees laws or theories in science as mere conjectures or

hypotheses. -To him, no theory or law in science enjoys any status

more than this. In essence, he sees laws or theories in science as

. . -

they are

can be taken away once

- - — _— ¥

ﬁerfofming téﬁiétive role“théf
faléifiéd, and such falsification is expected to come sooner than
later. This positionAof f0pper is quite unacceptable to-us. The -
normal proéedur; in science is thgt'a sclentist éarrying out an
investigation or a research usually states what his problem is about

and makes a proposition. After which he embarks on a number of

experiments from which a conclusion is reached. If his proposition

L
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or hypo;ﬁésis agrees with his conclusion, then this has become

a theory or law as the case may be. It is wrong to see a

proposiicion that has undergone a successful experiment as

conjectures. Conjecture, as we understand it, is the same as a

guess, and a guess is a most 1nappropr1ate word to descrlbe a1

ey ;

. ) ——
e e o b = e, e

proposition that has passe& through successful testlng. Such
proposition has obviously passed the stage of being seen as a mere ‘
guess that lacks a foundation. l

Thus, a conjecture, in contrast to a theory, is a guess, a
hypothesis that is yet to undergo a test and confirmation. It ig EE
not a reliable knowledge and it is not an avenue to tackle any , ' e B
given problem. It lacks authority. A theory, on the other hand,. is )
a proposition that has been tested and found suitable as a reliable
avenue to tackliné a given problem. It is thus a reliable source of
knowledge unlike a conjecture. Thus, as Putnam puts it "when a o
scientist accepts?iaw, he is recommending to other men that they reiy

on it - rely on it, often, in practical cpntexts."9 And when an idea

becomes a theory or law in science, such an idea or a theory has ceased

.to be a private or subjective affair. It has become a source of

-

knowledge - a medium through which écientific problems are tackled.

This is not the same with conjectures"og guesses. _The latter are very

private and subjective and cannot be made reference points for the
tackling of any scientific problem and they are not reliable as
sources of knowledgg. |

Thgre is thus*the need to-'make a clear demarcation between
mere conjectures aﬁd theories. 1t is wrong for Poﬁper to see all

theories as provisional conjectures. In correct usage, as Putnam

9) Hilary Putnam "The Corroboration of Theories" in the Phiiosophy
of Karl Popper, Book I p. 222 L
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pointed out "a theory ... is a set of laws {and] ... laws are
supposed to be true by the nature of things and not just by

nl0 And this is not the same as saying that there is any

accident.
absolutism as far as any law is concerned. What it simply means

is that until otherwise proved, a piece of knowledge is taken as
means of tackling a number of problems. A future development can
fault this supposition, but until such is done, such knowledge
remains a guide to action., Theories in science are not arbitrarily
made or chosen; they are rather selected "by their successes just
as all human ideas are shown to be correct, to the extent that they

nll

are by their successes in practice. It is such successes that

.inform the so much reliability that scientists have on them.

Conjectures or guesses do not enjoy such status as they have not
been known to have achieved any measure of success or to have under—
gone successfully crucial tests and experiments. Thus, it is quite
a misuse of terminology for Popper to see all theories in science to
s AR

be forever conjectures. Conjecture Leoks a very feeble term to bé@u@aézda\ghﬁé
describe a law or theory.. It could have been quite in order for
Popper to state that no theory enjoys any permanent status that can
preclude it from falsification. But this is not the same as seeing
all theories as mere conjectures. And it is to be noted that science
will definitely lose its rational image if all its laws are equated
with mere guesses or conjectures. -But ironically Popper advocates
a8 rational image for science.

There is no doubt that Popper’s thesis of falsification and

corroboration is very controversial. His rejection of induction lacks

10) Ibid. p. 226
11) Ibid. p. 229
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a solid basis and in fact is inconsistent with his thesis, for

the procedure of falsification or corroboration is essentially
inductive. For as Rynasiewilz pointed out "When a theory "E" is said
to be falsifiable what is usually meant is that there is a set of

singular observation sentences which falsifies (i.e. as inconsistent

QRO — e SR

L

with) "E"f;f @nd this obeys the principle of induction. This is how
Popper rejected induction and yet smuggled it in through the back
door,

Popper's thesis of falsification and corroboration can, at best,
be seen as a recommendation of what scientists ought to do and not
what they do. It is quite in order to advocate a noﬁ-dogmatic stance,
but his rejection of inductiqn;.probability and his emphasis on
falsification is anti-scientific. Begides, Popper was not so much
interested in the training of scientists as well as the daily
activities of scientists., These are very serious omissions in his
thesis. It was th; littlé attention he paid to the routine activities
of scientists that made it difficult for him to see the cumulative
nature of knowl;dge in science and that scientists do not work in
isolétion. " On the whole, one can say that Popper's thesis of falsifi-

¥
cation and corroboration is not a success. This methddology is in
L]
contrast to the actual practice in scientific research. It does not
agree with the rational image which science possesses. And. as Maxwell
pointed out, Popper "failed to show that scientific enquiry can be

nl3

viewed as a rational enterprise. And this is an unfortunate situa-

tion as science cannot but be seeri as a rational exercise.

v

12) Robert Rynasiewilz "Falsifiability and the semantic Eliminability
of Theoretical Language" in the British Journal for the Philosophy
of Science, Vol. 34, No. 3, 1983, p. 227
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JOWARDS A‘RELEVAHT NIGERT AN SCTEHCE GELTVRE'ARD HETHODOLOGY.

In this chapter, we shall examine the development of science in
Nigeria with a view to evaluating attempts, successes and failures

that have beset the advancement of science in Nigeria.' We shall, at

R = U OV PREp— — R P -

the end of this examination, recommend a more appr0pr1ate atfltude to
the pursui£ and acquisition of science and technology for the country, .
which we believe will give the nation the kind of ldentity she requires
as an indépendent nétion that is anxious to acquire scientific and
technological culture.
1. PREAMBLE
Nigeria, as a developing nation, requires all the skills, all the
technical know-how, all the machineries and raw materials for her L
accelerated development. Thus in the qationgl polic}ﬂon education,
emphasis is placed on the study of science and technology that could
enhance thé acquiéition of skills needed‘fo: ihe operétion of our
industrial concerns. Both at the secondagy schools' level and tertiar&
institutions, the study of science and technology is given a lot of
encouragement., At thg university level, admission is pegged at 40:60
percent in favour of science and technology. Scholarship, loans and
bursary awards are more liberal to the science students, even at the ,
expense.offtﬁélr céﬁnﬁéfﬁé;;;.ln—t;e Humaniities aqd social sciences. ¥
In the lata{ﬂd?S,Nigerian students were sent to various countries
. : ' '
abroad sucﬁ as Buiggria, Italy, Canada and Japan, all in the effort to

raise middle level manpower to manage the country's industrial

establishments.” In essence, the national educational philosophy places
a lot of emphasis on the promotion of science and technology, which the”

nation's policy makers believe is still at infant stage. But to what
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extent the,nation has advanced in her quest for science and q

%ﬂf technology through this policy is still an open question.

1 i

2. THE STUDY OF SCIENCE AND TECHNOLOGY IN NIGERTA

i,
As earlier on stated, there is emphasis on science and technology

in the national philosophy of education. The policy is aimed at

[ S P . -_‘}

producing sc1entlsts that could man the nation's 1ndustr1a1 concerns

——e e s e e e ——

as well as men that are skilled, enough to be self-employed, in one .
technical concern or the other.: This explains the éenerous incentiveé
that science teachers and studenrs enjoy, both in secondary and
tertiary institutions.
in spiteﬂof this, the nation has not been able to acquire the
BN . . requisite science culture that will match the challenges of the new
';ga .world. The country still depends on experts from the more advanced
countries of the West for her technological needs. We still lack
the capabilities for both maintenaoce and productive processes.

- That the country is yet to meet up to expectatrons in develop—
ing igieptifically, Seems not to centre primarily on policy formula- ;
_tioh, but -7 . inrexecution. That there is a national philosophy
towerds the promotion of science and technology is definitely a good °

f

idea, but where the reel issue .lies is on the actions taken in the

spirit of this ambition. The 6-3-3- 4 system is a very good example.

The philosophy that informed this pollcy is the need to lay a solid
foundaoion for sclence and technology in particular and education in
general, right from the beginniné of a child's career in iearning.
As the programme affects science, it was believed rhat the six years

;5% a child spends in the primary school will serve the purpose of

exposing him to the primaryAprinciples of science. At the post-
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primary level, elementary technical problems as well as the

fundamental princiﬁles of science are expected to be taught. It
was in essence believed that at the end of the first_three years
at the post-primary school, a pupil will be able to discover
himself and be aware of the appropriate discipline he can fit in .
very weil. There is, nonetheless, emphasis on science. And as !
Bajah, etal puts it, at the junior secondary school ievel, studies
in the sciences are done in such a way that the pupil "gains the
concept ‘of the fundamental unity of science, gains the cormmonality
of approach to problem of a scientific nature.'’ At this level,
too "... the fundamental unity of sgience"2 is stressed. The whole
idea is.to equip the pupils for greater challenges in the pursuit
of their career in science and technology.
At the senior secondary school level, pupils are then exposed
to the basic sciences such as physics, chemistry and biology. The
approach at this level is expected to be. critical and mature with |
a lot of emphasis on practicals. And the essence of this, as Ikeobi ;
~and Bello, etal stated is,
to ensure that learners are provided with continuous
experiences in skills of defining problems, recognising
assumption, critical thinking, hypothesising, observing, .
collecting and recording data, testing and evaluating
evidence, manipulating variables, generalising and
applying generalisation. 3
The emphasis, at this level on field and laboratory studies, 1is to

ensure'that'pupils_are exposed to practical application of the

concepts;they_have}previously known theoretically.

b
1) Bajah, Ikeobi, etal "Philosophy and Objectives of integrated science"
in National Curriculum for Junior Secondary schools, Vol. I (Lagos,
Heinemann, Educaticnal Books (Nigeria) Ltd. 1985), p. 3

2) Ibid. p. 3
) Ibid. p - al

3} Ikeobi, Bello, Etgﬂic National Curriculum for Senior Secondary Schools,
Vol.* 3 (Lagos, Heinémann, Educational Books (Nigeria) Ltd., 1985), p. 76

[ -
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Thetre is provision for pupils that cannot proceed beyond the
junior secondary school. This set is expected to qoﬂcentrate
attention on the study of technical and vocational related works

such as woodwork and carpentary, designing, cookery and secretarial

o mm e o

studies. The policy is in consonance with the national philosophy
of self-reliance to ensure that everyone is reasonably equipped to
source for livelihood for himself. This idea, immaculate as it is, N
has been met with varied problems especially at the gxecution stage.
About ten years aftez the ﬁrogramme has taken off which [according to :
Bajah, Odunsi, eq§%§ is meant to "equip students to live effectively

in our modern age of science and technology)”4 Most schools are yet

to have basic equipmenté needed for their 1aboratoriés and workshops.

Many students have'passed through the first stage of the six years'

programme in the post-primary institutions without knowing what a f
[

plier, typewriter, divider, burette and pipetter are all about. &
Thus, everything they have known as far as science is concerned is
theoretical. There have not been enough opportunity for pupils to
subject to critical examination all the concepts they have known.
The kind of environment necessary for the development of inquisitive
and independent mind which are the hall-mark of a scientist are non- |
1 i
existent. They have be;n trained more or less to be’robots that !

‘ f
swallow doctrines without questioning their rationale and authenticity;

At the senior secondary level, these students who are expected
to be trained as scientists are most ill-prepared to appreciate the
%
intricacies, techniques, skills, patience and the critical mind needed ;

for experimental and research activities. They are, amidst this state¥

of affairs, introduced to the basic sciences such as physics, chemistry

4) Bajah, Odunsi, etal, p. 3

+ : h
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and bioloé&. This kind of sudden exposure frightens the pupils:

and more'ofgen than- not, studies even at this level{lack necessary
teaching aids for practical purposes. By the time necessary
equipments are made available for field and laboratory works, pupils
are almost at the last lap of their programmes.

Thus, what is done at the six years® post-primary career is ;
at best a crash ;rogramme. The first three years spent there is :
definitely not enough for a pupil to make up his mind on the career
to chose, especialiy as the facilities that will enhance this study
are abseﬁt. The remaining three yeara are spent with lots of aﬁxiety
as pupils at this level fight the war of survival.

At the higher institutions, the problems that the students
had contended with at the post-primary level rear up their heads again.
Facilities necessary for the standardization of the laboratories and :
libraries are either in short supply or are completely absent. Research
grants that should-assist the lecturers to update their knowledge ;
which should positively.affect the students are unavailable and where
available, are grossly inadequate. It is under this kin& of environ- |
ment that students graduate as scientists, engineers, pharmacists
and medical Doctors. This explains why a Nigerian trained engineer ..
cannot detect common fault in a machinery; experts must have to be ’
flown in from abroad to attend to this. Similarly, %ocally trained
medical Doctors practiée essentially by trial and error, with
diagnosis and prescriptions being largely a guess woék to the extent |
of abusé and enormous risg to their patients. In the course of

1 . ’ ¥
treating omne ailment a more serious one crops up.
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The stody is thelsame in the field of Agriculture. The Nigerian
trained agriculturalists have proved quite incapable of meeting
the challenges of technological revolution that has taken place

in the field Qf agriculthre. Farmers in the country are yet to
know what hybrid crops are all about, as our agriculturists are yet }
to wake up to such challenges. The most primitive method of
farming, harvesting and storage has remained very much with us, [
Yet we have many graduates in aériculture, botany gnd zoology.

In the circumstance, the nation has no better option than to
rely on the developed countries of the world for technical assistance
in basically all fields that have something to do with science and
technolog&. Our scarce foreign exchange that couldlhave been
invested. in more prbductive ventures is wasted annuélly to pay these
'experts' while our own talents are lying undeveloped.and unexploited.

This situation calls for a change of attitude and a better approach to

the training of our scientists.

3. TRAINING OUR SCIENTISTS: WHAT TO DO '

As a developing nation, Nigeria needs to train her scientists ;
that will make them suitable for our needs in industries, agriculture
and medical servicees. This training is to spread at all levels of )
education. And as Novikova stated "a scientific world outlook as a .
whole is'shapzed through general school, specialised and university
r II5
education ...

The 6-3-3-4 system, as earlier on pointed out has been beset

with tremendous problems to the extent that one is bound to ask

whether rigorous thinking was done on it even at the conception stage.

5) L. Novikova "Introduction" in the Problems of the contemporary world;
(NO. III), Civilization, Science, Philosophy, Theme of the 17th World

Congress of Philosophvy (Moscow, U.S.S.R. Academy -of Sciences, 1983),
p. 7 . .

§
¥

|
!
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There is presently not much to justify the huge amount of resources
already expended and;is still being spent on the project. The
products of the programmepare still as raw as ever. ’

Thefe is thus the need to train our sclentists in the best
tradition! And as Popper recommended, our scientists need to
imbibe the culture of critical and dynamic approach to scientific
issues. They should be receptive to new ideas and be prepared
always to question any knowledge in science from whatever source,
as no theory in science is precluded from critical questioning,
And as Asike puts it, Popper believes that "... our beliefs are
replaced by competing theories and competing conJectures. And
through the critical discussion of these theories we can progress."
At the same time, this critical attitude should not necessarily be

geared towards destroying theories, but rather to build it on a

more solid foundation.

Similarly, our scientists should be in love with adventure, with
L}

sourcing new problems and finding their solutions, if possible. And

as Popper advises "one of the things a philosopher may do and one of

.

those that may rank among his highest achievements is to see a

¥

»

riddle, a problem, or a paradox, not preﬁiously seen by anvone else."7
Nigerian scientists should be daring and develop the culture of seeking
for innov;tive ideas, and at the same time be able to ask fundamental
questions about the éxisting source of knowledge. Presently, our
scientists, unfortunately, seem to regard truth in sciénce as sacred

which should not be duestioned. This is a timid approach to science

6) Asike, p. 40
7) Popper, Conjecture and Refutations, p. 184
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widch must be jettisoned, And as Popper advises zgain, no theory
cr statement of knewledge is “immune from criticism, whatever its
seurce may beg?8 Nigerian scientists need to cultivate this kind.
of attitude so as to free themselves from their present dogmatic
mentality and unprogressive mind.

While it is accepted that cur scientists should net be dogmatic
in their approsch to the study of zcience it has tb be remirked that
Kuhniaﬂ thesis of paradigm may to éome extent be useful, This is
becausé there are certain basic principles cne has fto understand
before he can et all know how %o begin & scientific enguiry. These
basic principles for a beginrer in science should ﬁe imbibed, at least

4
in the first instance before there can be effective begining in
scientific investigation. Thus Kuhnian thesis seems to be more rgle-
vent at the esrly stage of science - dévglppﬁ%ht .-

“ 77, "ut where the emphasis should be on the understanding
of first principles. In spite of whatever weak poiht_Kuhn‘s thesis
of paradigm may have, there céuld be some good pcints_in it for an
early starter in sci%pce development. The same point goes for Laketos
'hard-core' theory. There are certain basic Principles that should
be assumed if we must make any advancement in scien%ific research, If
this principles are attacked from the beginning of the research we
may find ourselves in a vici;ias circlé. But at & later time there may
be a2 need to raiée questions about this principles wﬁich Lakatos failed

to emphasis, It is at this stage that criticism becomes inevitable

end progressive,

A T

A s

.8, Popper _Open Socisty Ahd Its Enemies, Book 11, p. 378.

P
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corroborafion of theories or its refution that testability is
necessary. And experimentation is a cardinal feature of scientific
research. And this cannot be carried out in the absence of
necessary equipments. Popper emphasizes the need for testability
in scientific research. And as Giedymin pointed out,

In ﬁopper's methodology simplicity [testability,

strength] as a criterion of choice of

hypotheses is combined with corroboration

[confirmation] ... defined in pragmatic terms

of severe criticism or ingenious and honest

attempts at falsification. 9
Testability thus is unavoidable in authentic scientific research
programme either to collaborate or refute a thesis. TFor a genuimne
wortk to be done in this direction the necessary equipments have to
be available.

It is to be stated, at this juncture, that the 6-3-3-4
system which is believed to hold the key to the science énd'
technological needs of the country is misconceived in the first
plage, which probably underlies the obstacles in its execution., It
is wrong to believe that three years 1s good enough to evaluate if
a pupil is good enough to pursue a career or not in the gciences.
This is more real in the face of dearth of equipment and conducive
environment for mental development. In our kind of environment, it
is definitely wrong to expect one's mental facility to take definite
shape within a short space of three years.

L

There was nothing fundamentally wrong in the structure of our

erstwhile system of education, where after a gix-year primary school

a pupil will have a straight five years' programme in the post-~primary
1

9) Jerzy Giedymin "Strengh, Confirmation, Compatibility" in Critical
Approach to Science and Philosophy, p. 57
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school. Argument in favour of the five-year programme is to the
effect that it is in the final year that a pupil is made to take
a definite stance on whether to be a scientist or not. 'There is
no doubt that such a length of time gives enough room for thinking
and rethinking, evaluation and re-evaluation of one's ability with
a view to taking a ratiomal position in the face of oée's mental
capability and interest, of course. Those who cannottcépe with
post-primary education should be given the opportunity to go to
technical schools, suitable for their level where skilled men such
as carpenters, barbers, tailors, mechanics, ete. are trained.

At the post-primary school level, emphasis should be laid on
both ideas and practice in the study of science. The minds of the

students should be trained to be critical, inquisitive and

adventurous. They should be brought up to always seek the rational

basis for any piece of knowledge. More especially a lot of emphasis

should be laid on practicals and as Novikova pointed out "practical

requirements [are] a powerful stimulus to the development of science

itself for the systematic utilisation of scientific technologies in

2,

o

. ' ) . o . 10
industry demanded the accelerated elaboration of scientific theories."

1

If students are made to undertake practical works, they yill cultivéte
the habit of objectivity [as Popper advisés] in approaching scientific
matters. And to achieve a reasonable practical exposure, trips to
industries, farms and research institutes should be encouraged. These
kind of trips, if properly co-ordinated, will no doubﬁzdymystify all
the theories students have been cramming all along Withogt proper

digestion. When it is stated, for instance, that current flows, that

10) Novikova, p. 7

" ot -
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molecules combine to form complex elements, that acid and base
dissolve to form soap, students are definitely at a loss. But when
they are made to witness some of these assertions empirically, its
assimilation becomes quicker. In fact, all the myths surrounding
science, as Popper remarked, vanishes once they are subjected to
critical evaluation. And this critical evaluation can only be
achieved by experimentation and testability, in the normal scientific
procedure of making a proposition, gathering equipments, carrying
out tests, carr&ing out observation and reaching a conclusion. Pupils
should be allowed to enjoy the benefg#it of subjecting scientific
theories to a critical evaiuation through empirical tests.

Another point that is worth mentioning is the obvious fact that
many pupils are not Kfen in making careers in science. This should
not be allowed to continue. There should be a consci?us effort to

'

cultivate interest in sciénce in as many pupils as possible. Thus,

"
besides the immediate material incentives that should be given to
prospective scientists, there might be the need for in&oct}ination of
a kind. It is a well known fact that most pupils are attracted to
study law when they see how gorgeous lawyers and judges dress; just
as many want to be journalists when they see all the glamour and
the excitement that go wiih journalism. 1In the same vein, there is
the need to indoctrinate pupils right from the primary school levgl
that science, as an academic enterprise;'is prestigious and carry
privilleggs both in public perception and personal remuneration. The
respect that scientists command among the members of the socliety

should be emphasized: how they have changed the life of man by

understanding and harnessing the laws of nature. If'this indoctri-
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nation is properly done, and early enough, it will cettainly bring
out the best in those.that already have the potential to be
scientists. ’

There is besides, the need for a change of systém as to the
ways that professional scientists such as engineers, medical
personnel and technologists are trained presently in the country.
The present system is defective and has obviously not served our
purpose wéll enough.

The viable system to adopt in the training of this set of
scientists is that, at the completion of post-primary education,
students who have the potentials to undertake careers in science
should be .made to undergo preliminary training in the basic
sciences such as chemistry, biology, physics and mathematics. At
the end of four-year programme, those who are good in physics and
mathematics should be encouraged to undertake training in
engineering, those who are exceptionally brilliant in biology,
physics, chemistry and to some‘extent, in mathematics, should be
encouraged to train as medical doctors or pharmacists. The others
who cannot cope very well in any of these professions should be
encouraged to undertake post-graduate studies in the single
disciplines, so also are the set who have natural inélinations for
specializing in the single disciplines. This set of students are
going to constitute the future reséarchers as well as educators
- of would-be scientists in the country., It is to be remarked that
great scientists that have made discoveries such as éléert Einstein,

Lavorsier specialized in physics and chemistry in that order.

e
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The eésence of this system is easily discernible. 'Foremost,
it makes for a smooth entry into any of these core-profesSsions that
are generally seen to‘be difficult. A student that is'keen on
studying engineering, who started first with physics and mathematics,
ig definitely on the right course, just as a prospective student
of mediciné who starts with physics, chemistry and biology. Besides
the obvious advantage of easy entry into the stated core-professions

Ithis system makes forxmaturity and thorough mastering of the
theoreticai frameworks of the professions one intends ‘to enter.
Physics and mathematics and to some extent, Chemistry are fhe bedrock
of enginee;ing. If a prospective engineering student has a proper
grounding in them, his problem of making a career in it.is half-
solved. The same situatiop is applicable in physics, cﬁemistry and
biology as they affect medicine and pharmacy.

There should also be a well organised programme for the set of
pupils who either dropped.out of the secondary schools or could not
go beyond it. This set of pupils should be encouraged to acquire
technical skills. 1In this wise, the huge amount of money being
currently wasted in the importastion of equipments that are hardly
installed for use for the 6~-3-3-4 system at the post—p{imary level
should be usefully employed in building technical scbools all over
the federation. The standard of such schools should-dgfinitely be "’
below those of colleges of technology. Its orientation should be
towards the d%uisition of practical skills. Since thelbeneficiaries
of this p%ogramme should be the set of pupils that h?ve acquired at

least basic education, it is expected that they should be able to

absorb instructions easily. Their areas of studies should cover

———
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technical, secretarial and vocational education. Thus, such trades
as mechanics, elementary electricity, typing, sewing and weaving,
cabinet making should be taught. The graduates of these institutions
will definitely constitute the vanguard for the nation's technological
development of the lower cadre. And if meticulous planning is done
P
and enough resources invested in the programme, it will be discovered
that the days of having drop-outs dotted all over our streets will
be gone for good. In addition, the long queue of applicants with
little or no skill besieging governmeﬁt institutions and private
concerns for employment will drastically reduce, for everyone would
TE? have been given the opportunity to actualise himself; to be useful

N to himself and thé society at large, which agrees with the national
philosophy of self-reliance.

And since the nation needs high level manpower forlcomplex and
sophistigated scientific adventure, there is no reagonlwhy enough
resources should not be pumped into our universities to enable them
meet up with such challénges. To train scientists with obsolete
or sub-standard equipments is like sending a soldier poorly trained
into wér-fronts'to face enemies that were better trained and
sophisticéted. The scientific world is competitive with every
nation guiding whatever skills she acquires jealousiy. Thus; the

low or high
talk of technological transfgr/is simply self-deception. And as

al
Susu, Agu, et@%{pointed out,

7 some people talk ,about technology transfer with the
ﬁff expectation that all the benefits of technoclogy will
accrue omce the technology in advanced countries 1is
transplanted to us. Such talk in the existing '
circumstances is like wishing a fruit tree to be
transplanted to a poor soil which has not been
prepared to suit the germination and survival of

the tree. 11

11) Susu, Agu, etal, National Curriculum for Junior Secondary Schools,
Vol. 2C Introductory Technology, Agriculture, Home Edonomics
(Lagos, Heinemann, Educational Books (Nigeria) Ltd. 1985), p. 2
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The above'hnalbgy applies to a large extent to the state of affairs
in our quesi for advancement in science and technology. We need to
lay a solid foundation‘before this quest could be realised. Besides,
it is ridiculous that Fhe nation should be crying for the dearth of
well-trained scientists and yet the few ones that are great assets
to\khe country are not encouraged to stay to contribute in building
the nation. Equally, there have not been sufficient efforts made to
.
attract Nigerian‘scientists home, As_Joe Garba, the United Nations
(UN) General Assembly President poinéed out, "It was a'question of
making proper proposition for Nigeria's technologists now exhibiting
such skills_overseas to come back and do it Iilere."12 He believes
that to attract this set of people home there is the need to propose
adequate incentives and 'conducive practising atmosphere' for them.
Garba is convinced that African nations, Nigeria inclusive, have not
done enough in a bid to acquire the requisite science and technology
for which the Wéstern world is known. Joe Garba is definitely correct
in stating oLr attitude to the development of science andltechnology.
It is iromical that Nigeria spends so much'hard currency paying
foreign experts and yet nothing substantial is done to attract our own
indegenous scientists home from abroad. Worst still, those who are
at home practising are frustrated out as a result of hostile environ-
ment. There is the need for serious and urgent actions in this line
to stem the tide: our human resources (home and abread) should he
provided with enough favourable conditions to practice here., If half
of the resources spent annuaily on the expatriates is spent on our

indigenous scientists, there is definitely no reason why they should

prefer to practice abroad. :

12} Joe Garba "African Nations blaimed for technological backwardness"
in the Daily Champion, Vol. 3, No. 6, January 6, 1990, p. 9
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The same attitude of lethargy is extended to research programme.

Not much has really been done in respect of this as we shall see in the

preceeding sub~section.

4. RESEARCH PROGRAMME

- 4
The nation cannot boast 1&F’ﬁ’~ developed research culture that

can ensure a steady growth in science and technology. And, as Popper

remarked, "

character of scientific knowledge ... if science ceases to grow it must

lose that character."'> And that we are not growing scientifically is

not as a result of dearth of research institutes in the‘country. There
are several of them all over the country with each having 'its specific
areas of interest such as medicine, agriculture and technology. But

in spite of the existence of all these research institutes, the nation

-

is yet to make a resounding breakthrough in research programmes. We

have continued to rely on the achievements of the ingenious scientists
13 :
of the Western world as our platforms to the good things of life.

The reasons for this are not far-fetched. The research institutes

]
are run like the civil service. At the beginning of each year, they get

their mandatory statutory allocation. And up to 907 of this allocation
is spent on personal emoluments and salaries. And out of the 10% that

is left, a part will illegally go into private purses and the remnant

will be invested into research findings.

4

And how serious are the researches carried out? This is a crucial

question that needs to be answered. It is most unfortunate that Nigerian
' #

scientists have not taken upon themselves to make bold conjectures,
/\ .

propose a problem and lodk for its answer as Popper advises.

ol

13) Popper, Conjectures and Refutations, p. 215

<+« continued growth is essential to the rational and empirical

-~ .o e

-
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Even frcm Feyerzbend our researchers may have a lot to learn from.
They should te sble to break eaway from conceptual strait-jacket as
adherence to rigicd methodolpgy is not tc their interest, In this
wise piece Eeal engineéring of their object of investigation may be
very useful., Al any point in time, a system of approach to the
tackling of.a given problem could be evolved as the situation dictates f
it; which is to say tgat a researcher does nct need ta tie ﬁimself
to0 the epron string.of obsclete methods, This approach may nake :
rocm for advancement of knowledge. And as Feyerabend stated" ... the

idea of a fixed method,gﬁia fixed theory of rationality, rests on too

naive a view' of man and his social surroundings."14 FSr a2 solid

science culture fer Nigeria our scientists do not need to be tied

to any particular method. Problems should be tackled as they

ccme with appropriate system. But sad enocugh our scientists are

yet to appreciate this fact. They have not

14, Feyerabend, Against Method, p. 27
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" come to appreciate Popper's contention as Feyerabend points out

. , , . 1
that "an investigation starts with a problem." 4 As Garba also

stresses, we fscientists) "have not gome out to do it ourselves.". >
Thus, besides the issue of poor financing;Nigerian sclentists are
not adventurous enough, tﬁey are scared of looking for new ideas
- which is unfortunate.*

While it is quite in order to make the above points, there is
- nonetheless the issue of what have really been done with the findings
of some research works. This is where the nation as a whole,
particularly those at the helm of affairs should be blamed. Some of
these findings are either allowed to die at their embroyonic stages
or the idea is exported abroad for further development wﬂich at long
last does not serve the interest of the nation.

For Nigeria to be ;ble ﬁo make appreciable lmpact in the science
and technolog{cal world, the issue of research has to be taken seriously.
The research institutes need not be run like the civil service where
appointments are done by every criterion other than merit. This factor
has crippled most of the research institutes in the country. A man
who.knows close to nothing as far as science is concerned is appointed
to head a research institute. And such promotion of mediocrity will

breed nothing but incompetence. -
1
Qur resgarch institutes,_should be headed by renowned scientists,
whose interest in science gnd research work goes beyond pefﬁy considerations
such as self-aggrandisement., It will then be the responsibility of such

leaders to decide who should be.recruited and what responsibilities to

assign him.

14) Feyerabend, Against Hethod, p. 26
15) Garba, p. 9 '
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Then specific challenges (assignments) should be g@ven to each
of them from time to time, depending oh the area of interest. It
will be the responsibility of the federal ministry of science and
technology to monitor what progress each is making on any assignment
given to it. And given that all the resources, finance and materials
which they need afe frovided then there will not be any excuses for
each of them not to justify its existence.

There is no reascon why our industries should be crying for raw
materials on which they spend a lot of our scarce foreign exchange,

J

while we have universities and research institutes that are supposed
to be of immense assistance iﬂ sourcing these locally. The industries
should by right, from time to time, be making requests oﬁ their needs
through the federal mi;istry of science and technology which should

in turn be channelled to the appropriate institutions. And they (the
industries) should be prep;red to fund such researches, Research
institutes that are unable to live up to expectation should have no
reason to continue iﬁ existence.

Discoveries by the nation's research institutes should not be
??ﬂﬂf?lfil Whatever find%ng that i1s made by any research institute
should be fully commercialized: either by selling its patent right to
a firm that can afford it, or the right reserved for the institute
that made the finding, while the federal government will assist it to
g0 into its mass production for purposes of sales to the public;

It is very disturbing that the country still tolerates the
exportation of unprocessed agricultural raw materials s;ch as cocoa

and rubber. And invariably when these products are processed abroad

we turn around to import them at exhorbitant prices. This can only
) : '
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happen in a country where there is no adequate science culture and
genuine anxiety to join the rest of the advanced world in technological
break-through. Thi; iésue takes us to our next sub-section -
Agriculture - where we héve,suffered one of the greatest set-backs in

spite of abundance in human and natural resources.

4 (5@ AGRICULTURE
We are in a tropical region with soil types that grow a wide

variety of crops. We are blessed with a vast area and our climate is
not hostile to farming. There are agricultural institutes located all
over the federation. In spite of thisg obvious favourable conditions
the country still spends huge amount of foreign exchange annually in
food importatioﬁ. This, again, is the result of a lack of science
culture and in this case, ;he'heglect of the agricultural sector.
Olulade stressed this'point, among others, (that we are responsible
for our continuous .importation of food and raw materials) when he
stated thus:

L

the neglect of the agricultural sector coupled with
the Import substitution of the government, ...

low impert tariff, and other price distortion made
agriculture less competitive. All these encouraged
massive importationm of food, industrial raw materials
and other intermediate inputs. 16

This state of affairs has persisted in spite of the clarion call by
the governéent to the.populace to go back to the 1and.

That nothing substantial has been achieved, even in the face of
all this call, implies that the right steps are yet to be taken. It
is a fact, for instance, that most of the food we eat in this country

is provided by farmers in the hinterland. These farmers work them—

selves almost to breaking point in carrying out this importantAtask.
t "

16) XK. R. Olulade "The march towards greater food production" in
The Nigerian Interpreter, Vol. 3, No. 2, March/April, 1989, p. 21
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Yet their efforts are meagerly rewarded. And this situation is
created by conditions beyond their control, which persisg because Bf
lack of sufficient interest in their affairs by the government.
However, there have been efforts recently by the federal
government through the Directorate for ¥oad and xﬁral Infrastructure
(DFRRL) to reach the rural areas, but only a fraction of them have
been reached as at now. Most of the problems of the rural dwellers
still persist. An ave?age farmer in the hinterland stil} makes use
of obsolete cutlasses and hoes. He has to burn his bush to prepare it
for cultivation. He cultivates low yield crops, and makes use of
little or no chemical to enhance the growth of his plants and stop
pests from pestéring éhem.. There is a fertilizer factory in Nigeria,

and its major raw material comes from crude oil (and Nigeria is an

0il producing nation), yet the nation imports tonnes of fertilizer

. annually. Another sad dimension to the problem is that rural farmers

hardly get these fertilizers to use,

The agricult;ral ins;itutes we have in the country, have nét
done enough tc help the rural farmers. All their research findings,
especially hybrid crops are yet to be introduced to the fural farmers.
There have not been a;y conscious effort to educate them on the most
up-to-date method of farming. They-still make use of most out-dated
and primitive system of farming with resultant 1ow‘pr6ductivity.

Storage system is.another major problem that rufal farmers have
to contend with. The problem of storage is threatening agriculture in

general; it is not a peculiar problem of a rural farmer. Olulade again

points out this problem when he says:

L

- . -
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Hotable among the problems facing the sector

{agriculture] is lack of modern storage facilities

to help farmers store their products in order to

stem post-seasonal harvest losses. This problem

according to experts is responsible for up to 40%

loss of the total farm outputs and is ipdentified as

one of the key factors responsible for a shortfall

in total food production. 17
This issue [storage problem) has even forced the farmers to sell their
wares at rock-bottom prices, which is even preferable to the quantity
that is merely wasted. The,impact of this on farmers and their
productive capacity has continued to affect the nation adversely.

Amidst this situation, it seems there is the need for the nation
to have a practicable agricultural policy, that will boost our food
production, to feed the teeming population as well as provide raw
materials for our industries. This calls for large-scale agriculture.
There is, however, the need for a special attention to be directed
to the rural farmers. They need to be educated in the most modern
techniques of farming. They require a steady supply. at subsidized
rates, materials necessary for the control of pests in addition to
fertilizers that will enhance the growth of their plants. Most
importantly, there should be functional storage facilities at their
disposal which will minimise the extent of losses they sustain every
year. There is also no reason why we should continue to export our
primary produce abroad, which we in turn import as finished or
processed goods for our domestic consumption. If the nation is able
to develop ways and means of processing our primary products that
are greatly needed by the industries, the culture of waste will be

minimised, and even the surplus that will be exported abroad will

attract a substantial foreign exchange than the primary products

1 L}
[

presently do. Besides, there is the need for our agricultural research

'

17) Ibid. p. 22
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institutes to embark om discovering hybrid crops which knowledge
should be made available to all the farmers in the federation. With
intensive fesearch even some brand of crops which we believe cannot
grow here will be found to be suitable in some parts of the country.
It is for these kinds of researches thagt the research dnstitutes

were established. And as Biosiya points out,

el

some of the objectives of the International
Institute of Tropical Agriculture (IITA} and the
National Root Crop Research Institute, Umudike
(NRCRI) are to develop and improve varieties of
cassava, cocoyam and other crops with high yields,
resigtance to major disease, insect pests,
namatodes, wide adaptability, good storage
characteristics and high consumer acceptance. 18

If the institutes are able to accomplish these goals, and make the

knowledge available to farmers, the nation would have been on the

right course to self-sufficiency in food production. |

The rural areas also need infrastructural facilities such as

road, water, electricity, hospitals, among others, so as to improve

the conditions of their existence. It is only with such that they

will have enough strength and enthusiasﬁéﬁzeir farms. . On this issue
y .

nonetheless "the activities of DFRRI at opening up the rural areas

through road construction, water and electrification schemes are

1 T .
n 19 Its activities, however, need to be streamlined to

commendable.,
achieve more result. Most rural areas are yet to benefit from their
activities.

What the nation neéds to be self-sufficient in food production
is dynamic policies matched by actions. Larry Koiyan, the Chgirman of
Directorate of food, Woads and Kural {nfrastructure (DFRRI), puts

this point clearly as reported in an interview with Akpasubi "Nigeria
/

... must avoid a spasmodic approach to the food crisis: A calm and

' in The Nigerian Interpreter, Vol. 3

18) B. Biosiya "Cassava and Cocoyam'
No. 2, March/April, 1989, p. 20

19) Olulade, p. 22
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co-ordinated effort to solve the problem must be put in place.

No more, no 1355."20 A country of over one hundred million people,

blessed with abundant natural and human resources, should have no
reason to import food from across her shores. The same attention
is what is needed tc harness the potentials of our traditionél
medicine which is presently .in disarray. A detailed discussion on

this is given in the next sub-section.

4(@ TRADITIONAL MEDICINE

Traditional Medicine: this is another area where the nation's
enormous resources are being wasted unceasingly as a result of the

[

inability of the government to fashion out a positive policy on it.
A lot has béen said about traditional medicine, its essence and the
need to harness itsspotentials. But very little has actually been
done. And yet, the governmént has health ag its priority programme
where substantial amount islbeiﬁg equg{éd annually. 1

There is no doubt that the Western medical pract%ce has not
really lived up to expectation. Their practice is still very much
dominated by trial and error. Predictability, which is a cardinal
feature of science, is still very much at a minimal stage as far as
the practice is concerned. Some chronic. ailments have.defimed their
ingenuity. In such cases, the much they have succeded in doing is
to apply palliative measures aimed at lessening.the pains and at
times prolonging tHe life of its victims. Total cure has been
impossible. In this regard, one can count such ailments as diabetes,
hypertension, sickle cell and most recently, aids (acquired immune

deficiency syndrome). Even very common ailments as malaria, muscular

pains and injuries have not been tackled with very positive and certain

20) Jackson Akpasubi "The Rural Revolution Manager' in The Guardian,
Sunday, Vol. 6, No., 4, 607, February 4, 1990, p. 5
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results. Mentally deranged patients are known to have spent years
in psychiatric hospitals without any improvement in their ‘conditions.
Some had even died in the process of undergoing treatment.

These are on the part of the efficiency of medical Doctors. !
In the pharmaceutical department, the story is more pathetic. 1Is
it not sad that all the pharmaceutical companies in Nigeria operate
either as store-keepers to parent companies abroad or as motor-
assembly plants? Virtually all the raw materials they ne?d for
production are imported from across our shores. What Nigerian
pharmacists do really is merely to get these imported chemicals,
dissolve th%m, place them into sections and mix them togqther as
drugs. In spite of this, drugs are not available in tﬁe market.
When they are there, their prices are most prohibitive. Thus, the
medical Doctor's inefficiency is worsened by the non-performance
of the pharpaceutical seétor. It is even more surprising that most
drugs are brought into the country at their consumable stage. And
yet, the nation can boast of thousands of qualified pharmacists
and dozens of pharmaceutical companies. What they (pharmacists)
seem to be more interested in is to edge out the patent medicine

dealers so that they will be in full control of dispensing drugs to
end users. ! -

The situation in ourvhealth sector, as it is prgsently
structured, is pathetic and unacceptable. And this underlies the
need for a full exploitation of"all possibilities of our traditional
medicine. This requires a lot of werk in form of research and

production. At the stage it is now, a lot of problems are involved.

The activities of the traditional practitioners are so unco-ordinated

+
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which accommodates even charlatans, that do a lot of harm to the
practice. Besides, the ingenuity of most of the practitioners

is personally-centred, as there has not been thorough rese;rch on
this, which makes no room for universalisation of such ideas that

can enhance éccess to williné and potential practitioners. There
i

have not really been intensive scientific research on the herbs

they use with a view to improving on their qualities and more

especially to allow mass production and adequate preservation so

that they will serve a good number of people. It is to be noted too,
that practitioners of any profession require training for the
acquisition of requisite skills or t® improve the ome they already
have. In traditional medicine, there has not been co-ordinated
and elaborate arrangement to train practitioners. This has made the
practice to look primitive and crude and unreceptive to new ideas.
Besides, there are problems of measurement in traditional medicine
and lack of fredictability which are important features of science.
There is also the absence of consistency, which is equaily very
essential. Consistency makes for improvement of ideas and more
especially easy references to pasf works.

These are the fundamental issues that call for attention in
our traditioPal medical prac;ice. And some of these factors deny
it the character of obj;ctivity which Popper sees as inevitable iﬁ
scientific practice. And the fact that, in spite of all:these
constraints, it has gontinuéd to contribute to tackling our health
problem is enough to make the modern scientist to accept the
challenge of investigating it properly. It is true that Western

-

trained Doctors have constituted major obstacles in institutionalising



traditional medicine. As pointed out by Okediran, Professor Lambo,
a former WHO (World Health Organisation) deputy director general,
stresses this point when he said that,

Western-trained docters have been brainwashed

to be unreceptive to change and to consider

their practice as superior to alternative and

traditional medicine which majority of our

people in the rural areas rely on. 21
He went further to call for the integration of traditional medicine
(alternative medicine) into our health care delivery.

We do not have a better option than to do this, especially
when it is realised that traditional medicine in its practice

makes use of the principle of probability just as is the case in

the Western medical practice., And the principle of probability

is very much permissible in scientific research and practice.

And as a matter of fact, traditional medicine just in thg spirit of
scientific research, proceeds by i'iéntifying a problem, diagnosing
it, carrying out a number of tests, observing before reaching a
conclusion. There are, howéver, a number of metaphysical assumptions
that are made which are not absent anyway in the Westérn_scientific
method.

While the above facté remain valid, a number of steps still
need to be taken to bring out the best from the traditional.medical
practice. There is first of all the need to identify who is and
who is not a‘traditioﬂal healer. It is not every claimant that

should be taken seriously. In line with this, there should be a

t
x

conscious effort to train practitioners. This remains an essential
feature of science - to train people in its theories, subject

matters and methods. And to executfF. this project, there has to

21) Wale Okediran "Doctors;under the scalpel" in The Guardian, Vol. 6,
No. 4, 593, Sunday, January 21, 1990, p. 5 b
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be a designated institution charged with the responsibility.
The target of such institutions should be to train candidates
on the modality of traditional healing methodology. Such
institutions could be made annexes of existing colleges of
medicine; this looks the most appropriate thing to do. T?e
essence of this is to p%omope co-operation among the two
distinct practices. There is definitely what each of them should
benefit from the other. The former director general oleHO (World
Health Organisatiomn), Halfdap Mahler, made this point aé‘highlighted
by Okediran when he stated thus: "let us not be in any doubt,
modern medicine has a great deal still to learn from the collector
of herbs."22 There is also a lot that traditional healéré should
learn from Western~trained Doctors.

Beside training p;actitioners, there is also the need for
the existence of a research institute made up of traditioﬁal healers
whose speciality is on herbs ijidentification, and Western.trained
scientists. This set of peopleﬂwill have the responsibility of
i;dentifying and. analysing herbs that have healing powers. They
should also be bothered with how to mass-produce and preserve them
for presént ;ﬁd future consuﬁption. To accomplish this task ;
requires a lot of research: experiments, observation and ériticél '
evaluation, Bearing in mind that it is life that is involved in
the whole affair. A thérougﬁ work on this too, will'eqﬁally enhance '

the integrity of and predictability on the curative powér of our

local herbs. There will also be a more precise way of offering _ b

22) Ibid. p. 5 . :
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explanation in the various procedures involved in its application.

The issue of empirical verifiability is no doubt to be
raised at any step tgken by traditional healers. This should not
be a problem so long as it is realised that the essence of all
steps taken in traditional healing method cannot all be empirically
demonstrates. The issue oflsacrifice and the idea behind this
really come ;0 mind. This is where traditional medicine differs
from the Western system. And the belief system in African culture
informs this (sacrifice). Professor Wande Abimbola highlighted :
this point when he was analysing the essence of sacrifice in
healing in Yoruba culture. He stated that,

the Yoruba hold the belief that medicine alone

cannot cure a sick person. To them medicine

only helps the body of the patient te regain

its normal function. But sacrifice is also

essential for keeping the soul at rest and in

agreement with the ancestors and the gods. 23
This assertion is to a great extent the belief in African traditional
healing system. The traditional healers believe that the sacrifice
they make has meanings. Ané; in fact, to those who believe in the
existence of gods and ancestors which are real anyway in the
context of African culture, sacrifice is not an empty in&ulgence.
And this is not supposed tolbe a major point of disagreement between
the traditional healers and their Western trained counterparts.
Its relevance is significant in diverse ways. It shows the Africaﬁ
belief in the immortality of the soul. And as Makinde points out,

the soul is the thing that gives life to
the body. And because its essence is life,
the soul does not admit the life's opposite

which is death. 24
{

23) Wande Abimbola "Ifa as a body of knowledge and as an academic
discipline" in the Journal of Cultures and ideas, An African Journal

of Trans-disciplinary studies, Vol. I, No. 1, December, 1983, p. 2
24) M. A, Makinde "Immortality of the soul and the Yoruba theory of

seven heavens" in The Journals of Culture and ideas, Vol. 1, No. .1,

December, 1983, p. 31 [ {
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The ancestors died only physically not spiritually. Thus, they
still have power over the living. The belief system of the '
Africans on life is that life is a continuum, even when one is dead,
one's spirit lingers on and one keeps in touch with the living,
especially those of one's lineage.

Another éignificantupoint in ﬁaking sacrifices in Afrfﬁan
healing system is that such things as ailments are believea to be
punishment for crimes that oﬁe has committed. And crimes, once
comnitted, are believed to affect in addition to the criminals, the
entire socia{ order. Thus, even after one afflicted with physical
ailment is cured physically, one needs tb be healed spiritually
by ways of appeasing the ancestors and the gods. It is only when
this is done that complete healing is believed to have been done.
This sacrifice, as Arinze pointed out, is essentially meant "to
remove abomination."?> It is to be remarked that it is mostly in
very serious ailments that references are made to causes other
than the physical. And in actual fact, when one's spirit and
conscience are fighting one as a result of a crime one has committed
it will not be surprising that a serious ailment will foilow.
Definitely, the medical science does not go beyond physical aspect
to establish the causes of ailments, and this is, of course, in
consonance with the orientétidn_they are exposed to, The_A%ricans
go beyond physical to spiritual and this cannot comstitute any
impediment to the developmentlof medical healing. This is because

a sick person is not asked to go and make sacrifices without the

prescription of concoction made from herbs which he has to take

25) F. A. Arinze, Sacrifice in Ibo Religion (Ibadan University

Press, 1970), p. 35 ' '
}
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alongside. In essence, the contention of Ohaeri that "the
widespread belief in the supérnatural-causation of disease can
. . : : 1 . I3 - . n 1] 26
militate against society'’'s evolution in medical thinking,
cannot be defended. The belief in supernatural causes does not
stop healers from desperate search for herbs for his patients.
The referemce to the supernatural and subsequent sacrifices are
essentially to calm the spirit and soul of the diseaged. At

i
least, at the completion of the sacrifices recommended, there is

a psychological relief, even before the real ailment is cured.
Thus, in a co-operative venture between traditional medicine
and the Weste}n system of medical practice, some of the meta-
physical assumptions made in traditionallmedicine could be
accommodated. There should not be any insistencé for complete
empirical testability, but there ;hould be questions on its
rationality, such that steps that cannot be ratiomally jﬁs;ified
should, with the péssage of time, be done away with. This is

in accordance with the spirit of scientific enquiry.

There 1s every need and urgency to harness all the potentia-

lities in our traditional medical practice. If this is successfully

done, the impact it will make on our.healthcare system will be
tremendous. It is, in addition, a venture that will serve*as

a vote of confidence in our indigenous science and technology -
which is a credit to our culture.

On the wheole, Nigeria needs to evolve and nurture a science

culture. It is a ruse to believe that we shall have a transfer of

[V

Western technology to the country. The only thing that can alleviate

26) J. U. Ohaeri, "Articulating a new Philosophical basis for traditional
Medicine Practice in Africa" in the Journal of African Philosophy
and Studies, Vol. 1, Nos.;l1 & 2, 1988, p. 6 -
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our plight in scientific developmént is the harnessing of our

human and natural resources with dynamic and implementable peolicies.

PO
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