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In the i i
majl:,?alir[;tsr?}?;c:::;ndt'o -The. Structure of Scientific Revolutions, T. §. Kuhn
paains “emmordl.stmszltlon bctweeq the contexts of discovery and justi-
oot Il;larl )f problematic” when applied to actual situations
in scientflc devel Cl:érteflt. .Kuhn adds that adoption of this distinction is a
vers to the questis ain kind gf theory which includes “substantive an-
eers 19 the distps u'pon.whmh they have been deployed” (p. 9). Kuhn
thought, and | inction is not as noncommital as philosophers have
Ibeli;ve th;st?; questionable as any theoretical claim (p. 9)
o ehe Confusmisicg Saim.o.n is correcF in arguing that theses like Kuhn's
oo on a contusic d:) a misinterpretation of the distinction in question.
| Llowexe ;rguing nd at:]s?‘ not a.malyze any of Kuhn's arguments, as his inter-
Fesition ad wmhere Tk ay;:gan theory_ of confirmation.” Insofar as Kuhn's
posttion and orber cl ;: is h.ave gamc?d some currency and depend to
some exient on the « or; usion 3u§t mentioned, | intend to criticize Kuhn's
Kubrs part re0 Justﬁcanon. I shall add that it is this confusion on
the ook Specifical Spl(m}jlble for a cont.ra.diction and other confusions in
e Pook S replaCEdy,th : arl(l}]z)\{egue that it is resp('msib!e for Kuhn's belief
wig ;;na]yses place histms ¢ SCI;I:; Coef- confirmation and discopﬁrmation
nfort
vy l;gnfﬁilz 1:1 Z;I;not argue for Fhe contentions of this paper straight-
ey, g K s test must be ciarnfied. To what sort of theory does the
distinetion benween Ke ti:o,ntexts qf discovery and justification supposedly
ence incompatible witl;] :;1: zg:tngg !t}hte?;; ctI am:'ysfils e e omad o
nee le wit ; 0 which we are commi
twez;:tr;li El::) i:;ltngtflg?s?cg:r?’: :; éht; ﬁ!'ist place, is the distinr:tlit(t:'ndb?f
I think that Salmon’s characterizatioi ifoes a5 oo ‘
o ‘ i suffices as a beginning:
g (:;fs;fizcgr;t;:g;ced by Ha.ns Relchgnbach to distinguishg{he soiial ::g
from the evidential Sc:lj)r;gil:irg:tlir:l:er:l{:\fg: l;y (‘)f incation o 5,
Hom e : 0 its justification™ (p. 68).
Do, e f; rd(()s:, aléz?nns tt)h;nich'rhat he has refutef:l the distinction bgtwce)n
urmounding ifs dicsovery’ cory {or hypothesis) and the circumstances
“v?:li:::dile iilt?i;kst:hthe dlstm‘ctxon, Kuhn notes that he may seem to have
ooled” It i | is tElrf:cechn;,g paragraph™ (p. 8). The only claim that
could be construed in at way is ?he contf-:ntion that the study of competi-
and new scientific traditions should replace the philo-
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sophical discussion of confirmation and falsiﬁcation (Kuhn, p. 8). In what
this contention violate the distinction between the contexts of

way does
discovery and justification? How does the study of scientific revolutions

supplant theses about confirmation and falsification? Kuhn refers us to sec-
tion 12 for answers to these questions.

There Kuhn argues against various theories of confirmation and falsi-
fication. Noting that philosophers no longer demand that theories be ver-
ified, he wrns to “probabilistic verification” (confirmation) theories (p-
i45). He rejects those theories on the grounds that they have recourse 10 4
neutral observation language which, according to Kuhn, is impossible
(pp. 145-6). The language that a scientist uses is a function of the para-
digm he accepts, and there are such forbidding problems of translation
m language into another that scientists who accept

from one paradig
opposing theories always talk somewhat at cross-purposes (Kuhn, pp.
148-9).

Kuhn reiects Poppet’s emphasis on the role of falsification in science,
too, as Popper’s thesis implies that scientific practice is not rational. If any
and every failure of a theory to fit the evidence were grounds for theory
rejection, all theories ought to be rejected at all times (Kuhn, p. 146). For
no theory fits all the facts; and, as Kuhn has argued at length, scientists
continue to work with a theory despite anamolous results. Surely scientists
have not been (nor will they be) irrational in not rejecting a theory when
the fit between fact and theory is not perfect. In order to align his theory

with scientific practice, then, Popper would have to introduce some crite-
rion of “degrees of falsification” (disconfirmation), such that scientists
would not be obliged to reject a theory unless it were highly improbable
(Kuhn, p. 147). But then Popper would be subject to the same objections
that Kuhn made against probabilistic theories of confirmation (Kuha,
p- 147). These are, presumably, the sorts of theories to which we are com-
mitted by accepting the distinction between the two CORLEXLs.

These ahistorical approaches 1o the problems of confirmation and dis-
confirmation (in terms of the context of justiﬁcation) fail to fit the history
of science. Scientists do not reject theories every time there is an anoma-
jous result. Nor do they have recourse to a neutral “observation language”

in which to couch the phenomena to be explained or their theories. When

we turn to the facts themselves, we find that scientists who adhere to dif-
r paradigms are, in a

fering paradigms live in different “worlds”; thei
word, “incommensurate” (Kuhn, p- 150).
Rather than talking about degrees of confirmation or improbability, we

must see the competition between paradigms in 2 different light.
[ would argue, rather, that in these matters neither proof nor error is at

issue. The transfer of allegiance from paradigm to paradigm is a con-
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versi i
rer l()fl: expl;nence that cannot be forced. Lifelong resistance, particu-
_()ldgr : r(:lr‘rilitioosefwh«)s;e preductive careers have committed th’em to an
n of normal science, is not a violati ienti
G (radition o b \ violation of scientific stan-
to the nature of scientifi i
fp- 151: ammphases miney ¢ research itself (Kuhn,
I li is
Speliilf:% resxste;:nce cannot be called unscientific, then we can no longer
erms of confirmation and im ility, f i
: probability, for that is si
poa ‘ , simply not at
o eRathzr, we must describe those features of new paradigrgsythat in
et }{Jol;‘s::]a E‘ scientists to accept it. In this way, according to Kuhn, the
¢ history of science supplants th wa
: traditional prob
theory is confirmed o i N D o s
r shown to be improbable. B i ‘
. irme . But how does th is
e s this thesis
.I}lag: aittleldll)stll_nctmn between the contexts of discovery and justiﬁcatizi:‘:
e \ ;:1eve that tbe thesis does violate the distinction. 1 think thai
e ;esut (:lf confusion on Kuhn's part. But in one place, Kuhn, |
» believes that he is rejecting the distincti ’ ,
i stinction when he i
ks is en he is not. [To be
o distli(;]ctglo, rlI isnhouldtr.mtebthat he never says explicitly that he is rej[ecting
question by criticizing Po Wh i
ot ncion 1n due . pper. at he says in the intro-
, , suggests that he thinks this.] I shall
; ' s spell out why 1 thi
he ert;stakenly t?ehev-es he has rejected the distinction f?rst. v
o n(l)lf Sz::jz;rrmne.g:s li‘ejectmn of Popper’s thesis on the grounds that it
¢ with the historical data. This ¢ i
does are wi . ould be an inst
" ance of re-
J(asnlr(li htrl':e nclh?n:u_:tlon between the contexts of discovery and justiﬁcatir:n
aintains on page 8) only if one beli
( elieves that the distincti
. . aly, 1stinctl
encsz(i Sth;a boundalges between history of science and philosophy of s:':n
almon, p. 68). I thin ’ oes
ene ) k that Salmon’s arguments show that it does
Be . (13 .
covercaltlse klllelchenbach 'desn.:nbed the transition from the context of dis-
oo y o the cgntext of justification in terms of a rational reconstruc
Cem,e . s‘;)_r:;f 1’;:hlloscrphers have inferred that philosophers are notl con-
e 1p z ;) p;(;lcess by which hypotheses and theories are discovered
‘ , P . The nonrational or irrational pro b i i
tist arrives at his hypothesi cally relovan ot ot e
hesis are psychologically relev i
o . Is 2 ant, but of no inter-
ot t’::(ir iad sr}llioso;c)lheﬁ', who is interested solely in the relationship betweel;l
and the conciusion (Salmon 70 is
logionl (on g : ., p- 70). He is interested in the
, atemporal) relationship bet i
eal _ p between the evidence and hy-
gonae;]s;s,T\;fllslcht lfresulc)lposes that the process has been reconstructed rz
. s, the study of the history of sci i ;
ence and r
structed processes are mutually exclusive wionally recon-
Like “beli istincti
discoveriaal:rr:é)r:l,l I “believe that the distinction between the context of
e context of justification is viable, signi
Goovery and the ¢ : iable, significant, and fun-
philosophy of science. 1 do i
Camen ! . . not believe, however, tha
IS view commits me to an intellectual divorce from my historical (:01E
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teagues . . .7 (D 70). Scientists do not, after all, think wholly irrationally
in discovering hypotheses. A scientist may observe and gather evidence in
grriving at a hypothesis; he finds that evidence persuasive. Here, one and
the same thing is both psychologically and logically relevant to the hy-
pothesis. We must distinguish this factor from, say, certain religious be-
Tiefs that may have persuaded a scientist to accept an hypothesis. That falls
squarely within the context of discovery only, and is not logically relevant.
But there is no reason for saying that one and the same thing cannot be
both psychologically and logically relevant (Salmon, p. 73). So the con-
texts of discovery and justification are not distinguished in terms of subject
matter. Scientists themselves produce finished research reports, which
constitute their rational reconstruction of the process of discovery (Salmon,
p. 71). Scientists make logical inferences in arriving at their hypotheses,
which is of interest to philosophers (Salmon, p. 71).

Despite the fact that the contexis of discovery and justification overlap,
it is important to keep the twao distinct. However, as Salmon notes, “even
if the argument seems compelling to an entire scientific community, it may
still be logically faulty. The convincing character of an argument is quite
distinct from its validity; the former is a psychological characteristic, the
latter is logical” {p. 73). So the two contexis intersect. We can adopt the
distinction without ignoring the history of science.

How does this help us to assess Kuhn’s arguments? His criticism of Pop-
per can be accepted without rejecting the distinction between the contexts .
of discovery and justification. If Kuhn's criticism of Popper’s theory of fal-
sification is sound, it implies that (on Poppet’s view) scientists have niot
been rational throughout the centuries (Kuhn, p. 146). This, however, i8
quite similar to a hypothetical case that Salmon discusses: “If a philoso-
pher expounds a theory of the Jogical structure of science according to
which almost all of modern physical science is methodologically unsound,
it would be far more reasonable to conclude that the philosophical reason-
ing has gone astray than to suppose that modern science is logically mis-
conceived” (p. 73). This does not mean rejecting the rule of inference
modus tollens. Rather, it means that the process of disconfirmation of the-
ories and hypotheses is not as simple as the relationship between antece-
dent and consequent.

This defense of the distinction between the contexts of discovery and
justification allows us 10 say that Kuhn has made a mistake in another ar-
gument. There Kuhn infers that “scientists who resist for a lifetime are not
violating scientific standards” from the fact that “a transfer of allegiance

on experience that cannot be forced”

to another paradigm is a conversi
(p. 151). But that is a non sequitur that violates the distinction between the

contexts of discovery and justification. The fact that someone is not con-
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vinced do.es not imply that he is entitled to be unconvinced. The fact that
someone 1s 1ot convinced is a psychological factor. Whether he is entitied
to be so is a logical one. Thus it is not the case that we cannot say that
someone who resists throughout his life is being unreasonable, provided
that we have good reasons for saying so. Kuhn’s thesis violates tile distine-
thn in the following way. If we must iimit ourselves to what persuades a
scientific cpmmunity and cannot say that the holdouts (or advocates of the
?1:: p.aradlgm, for that matter) are mistaken (Kuhn, p. 159), the;1 either
. L .
there Olrsl :rc; c;g:::;:alo'f justification or the contexts of discovery and justi-
lt‘ may ‘be objected that | have misrepreséntcd Kuhn here, emphasizing a
subjectmsti-c reading. Granted. Kuhn contradicts himself: :‘Counter—ar gu—
ments are, in any case, always available, and no rules prescribe how %he
balance must be struck. Nevertheless, as argument piles on argument and
as challenge after challenge is successfully met, only blind stubbornness
can at th-e eqd account for continued reststance™ {p. i04, emi)hasis mine)
If thf scientists who hold out for their entire lives in spite of the evidencé
are blindly stubborr™ in continuing to resist, then they are violating the
rational standards of science. This, however, does not square with %vh
Kuhn said earlier (p. 151). *
Ifar fr‘om ‘t.)eing “extraordinarily problematic” in its application to his-
torical situations, the distinction between the context of discovery and the
context of justification helps to elucidate it. Kuhn, in fact, uses it as such
It allows him (and us) to distinguish between the fact that, a few scientist;
are not persuaded and whether they are justified in not being persuaded
Generally, it allows us to distinguish between nonevidential factors tha;
may be operative and evidence for the theory.

In dealing with any significant case, say the replacement of an old the-
ory by a new hypothesis, the historian will be deeply interested in such
questions as whether, to what extent, and in what manner the old theor
has been disconfirmed; and similarly, what evidence is offered in su }-F
porF of the new hypothesis, and how adequate it is. . . . Since scit;nse
aspires -to provide objective knowledge of the world, it cannot be under-
s.tood historically without taking seriously the role of evidence in scien-
tlﬁc_development and change. Such historical judgements——whether a
partlcu!ar historical development was or was not rationally justified on
the b?SlS _Of the evidence available at the time—depend crucially upon
the b;stonan’s understanding of the logic of confirmation and disconfir-
mation (Salmon, pp. 74-5).

y In fact, thn makes these sorts of judgements. When he turns to the
istory of science, we find Kuhn saying that “it makes a great deal of
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sense to ask which of two actual and competing theories fits the facts bet-
ter” (p. 147). But this reintroduces the concept of degrees of confirmation
and disconfirmation. Thus, Kuhn apparently did not mean to object to all
probabilistic theories of confirmation and disconfirmation {p. 145}.

Evidently, saying that different paradigms are “incommensurate” is in-
sufficient. Despite the problems in translation to which Kuhn draws our
attention, a good deal of the indeterminacy must be overcome in order to
judge which theory is better on rational grounds. So a traditional problem
in the philosophy of science arises: “How can one translate from one the- .
ory into another in order to be able to judge rationally which theory is
better?”

Kuhn's criticism of the concept of degrees of falsification is odd, par-
ticularly since his own schematic presupposes it. A paradigm in a state of
crisis is, after all, a theory which is taken to be highly improbable. A phi-
Josopher wants to know what the grounds are for saying that a theory is
improbable, whether they are good grounds, and whether the proposed
theory of disconfirmation does, in fact, fit accepted scientific practice.

One final point. When Kuhn begins to describe the general features of
paradigm shifts, he mentions such things as the ability of the new para-
digm to solve (or dissolve) the old paradigm’s problems and greater quan-
titative precision in the new paradigm. Here the contexts of discovery and
justification overlap once again. A philosopher can rationally reconstruct
these historical incidents and ask questions about the rationality of the sci-
entific enterprise. This is, as I have shown, also the sort of question that a
historian of science wants to and does ask.

Several conclusions emerge from these arguments. First, Kuhn’s chal-
lenge of the distinction between the context of discovery and the context of
justification fails because it rests on the mistaken notion that the distinction
marks the boundaries between history of science and philosophy of sci-
ence. Quite the contrary, we have scen that philosophies about scientific
practice can be tested by historical cases without violating the distinction.
Second, Kuhn’s criticisms of all theories of confirmation and disconfirma-
tion are inconsistent with his own progratm because his analysis presup-
poses some such position. It is unfortunate that Kuhn merely “presup-
poses™ the concepts of confirmation and disconfirmation. ‘The theorists
whom he criticizes have the advantage of trying, at Ieast, to obtain a clear
understanding of confirmation and disconfirmation. 1 have argued, to some
extent, that some of the problems posed by “reconstructionist” philoso-
phers of science are legitimate. Adopting the distinction between the con-
texts of discovery and justification does not, of course, commit us to any
particular theory of confirmation or disconfirmation. Rather, it commits us
only to certain problems in the philosophy of science. So the distinction is
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an “elementary methodological distinction,” despite Kuhn's contrary be-
lief (p. 9).

If [ were to characterize Kuhn’s intended position on the legitimacy of
trying to theorize about confirmation and disconfirmation, and the useful-
ness of the distinction between the contexts of discovery and justification,
I would say that it is basically along the lines of Carnap’s interpretation,
Here as elsewhere, however, Kuhn is given to subjectivistic excesses at
points. I have criticized him for a couple of his subjectivistic statements.

NOTES

1. Thomas S. Kuhn, The Structure of Scientific Revolutions, 2nd ed. {Chicago: University
of Chicago Press, 1970), p. 9. Henceforth cited in the text.

2. Wesley C. Salmon. “Bayes’s Theorem and the History of Science.” Minnesota Studies
in the Philosophy of Science, V (Minneapolis: University of Minnesota Press, 1970). pp.
68-86. Henceforth cited in the text.

3. Salmon, p. 74. 1 say “allows us,” not “guarantees.”

76




