CHAPTER 1. INTRODUCTION

1.1 Background: The Problem of Theory Choice

It is generally acknowledged that the supreme diracgence is to achieve continuous
progress. Philosophers may interpret the notiorsaaéntific progress differently. It

means progression towards truth or approximaté tautscientific realists; however, the
very same notion may appear to mean practicalignterealists; relativists may interpret
the notion of scientific progress as the liberatmiideas. Importantly, the diverse
understanding of the meaning of scientific progressls to the varied formulations of
scientific methodologies and criteria of theory ickoamong philosophers of science.
These methodologies and criteria are formulategroonote the aim of science, that is,
scientific progress. Because scientific progreas heen recognized, by virtually all
philosophers from various schools, as a ratioral @ science, philosophers must strive
to demonstrate that their proposed scientific maéthmgies and criteria of theory choice
are indeed rational. A philosopher’s accounts @ance would be untenable should he
fail to demonstrate the rationality of his argunsewoin scientific methodologies and

criteria of theory choice.

Unfortunately, the notion of rationality is a deddale notion which has not settled in
consensus among philosophers. It is common tottssephilosophers accusing their
opponents being irrational on the theses on scjemhie claiming that their notion of

rationality is justified. Scientific realists, f@xample, accuse relativism as an irrational

tenet that would impede scientific progress, in tey that true theory will not be



favored by the relative criteria of theory choic@®n the contrary, relativists rebut that
they are rational in their proposed criteria ofatyechoice and the view of scientific
knowledge. Take Kuhn, a reputable icon of relatjvior an example. He claims that his
philosophy is rational by saying that “incommengility is far from being the threat to
rational evaluation of truth claims that it hagjinently seemed.” (Kuhn 1990, 3) Despite
the disagreement on the notion of rationality, ¢hier something which all philosophers
share: the means (scientific methodologies ane@r@itof theory choice) that facilitate
scientific progress can be deemed rational. Heribe, disagreement between
philosophers from different camps on the issueatibnality can be characterized as the
disagreement on what means (a specific scientibthodologies and criteria of theory
choice) can be legitimately recognized as effedtiveromoting scientific progress. This
causal connection, in interpreting the notion dioraality, between means and ends (i.e.
scientific progress) requires the methodologies enitdria of theory choice that fit the
scientific progress. As mentioned above that goiders diverge on the notion of
scientific progress, there is no surprise to saettiey would not agree on the issue of the

rationality of scientific methodologies and crigenf theory choice.

Such disagreement can be found in literatures. Faassen, a prominent anti-realist,
who regards empirical adequacy as the aim of seidagors the empirically well-

supported theory as the rational criterion of tlgecinoice. For him, other criteria of
theory choice (e.g. scientific realists’ principhé Inference to the Best Explanation)
which would not promote scientific progress in fbem of achieving greater degree of

empirical adequacy of theory are not rational. iBimcase can be found among



relativists.  Feyerabend, for example, views thaoliferation of theories and
methodologies is the only way to promote scienfifiogress. Thus, he claims that any
scientific methodology and criterion of theory ateiare rational so long as scientific

progress can be realized.

In view of the fact that philosophers from differestamps possess distinct notion of
rationality, and of the fact that there is no waycbnvincingly and independently define
the meaning of rationality, it is premature to dode that a particular criterion of theory

choice (whether it is of scientific realist, angiatist or relativist flavor) should be favored.

Apart from the issue of the rationality of the eria for theory choice, the causal
effectiveness of the criteria is another proble@riteria of theory choice, which serve as
a guide for scientists, do not necessarily bringtba desired chosen theory. That is, the
criteria may serve merely as a guide with no detang force to compel scientists to
make a corresponding choice. This issue is oten & the philosophers who claim that
there are no objective criteria of theory choicAdmitting the roles of subjectivity and
intersubjectivity in theory choice, relativists ays find themselves being accused of
tolerating irrationality in science. Critics argubat subjective elements that are
advanced by relativists, such as cultural backgioamd personal taste, could as well be
the deciding factors in theory choice despite theerdists may claim that they are
adhering to a set of rational criteria of theorgicke. Kuhn, for example, denies that two
scientists who adopt the same criteria of theorgicgh (e.g. coherence of theory) are

always yielding the same decision on the choi@dthough he claims that his criteria of



theory choice are rational, he also grants theldigty in applying those criteria. For
Kuhn, though the criteria of theory choice are rimstental in facilitating theory
evaluation, they are subject to the interpretatibscientists. Scientists may appeal to the
same criterion yet arriving at different choicetloéories. Therefore, Kuhn's self-claimed
rationality of criteria is always deemed irrationat at best viewed as a notion of weak
rationality, as suggested by Seselja and Stra®e&j2
...the rationality of the standard list of criteriar fevaluating scientific belief is
obvious. Accuracy, precision, scope, simplicityitfulness, consistency, and so
on, simplyare the criteria which puzzle solvers must weigh icideng whether
or not a given puzzle about the match between phena and belief has been
solved..... As the developmental process continues,eixamples from which
practitioners learn to recognize accuracy, scopeplgity, and so on, change
both within and between fields. But the critehattthese examples illustrate are
themselves necessarily permanent...
(Kuhn 2000, 251-252)
Another long-standing and disputable topic in ptolehy of science, which is the thesis
of underdetermination of theory by evidence, i® asely related to the rationality of
science and theory choice. The underdeterminatiesis has been raised by anti-realist
to against the realist enterprise. This thesielsted to the issue of theory choice in this
way: if it is prevalent that scientific theoriesarderdetermined by evidences, scientists
would face a dilemma in arbitrating between twakitheories. For there would be no
rational (empirical) grounds for one to justify hthoice of one theory over another.
Further, if rival theories could be well-confirmég all possible evidences, the dilemma
of theory choice will not be dismissed naturallyotigh the progress of science. Indeed,

the progress of science itself may become an igsten that rational theory choice is

implausible. Because philosophers of science aaihed scientific progress is the aim to



strive for, they have to evade from getting inte themma of theory choice. Therefore,
the thesis of theory choice appears as a majoe igsu virtually all philosophers of

science. Whether he is a realist, anti-realistetativist, a philosopher has to defend his
position by demonstrating that his account of thedroice is plausible for, or at least

would not hinder, the progress of science.

1.2 Objectivesand Scope

(1) This study aims to investigate the philosophicabbpem of theory choice in
science, with special interest in analyzing its liogtions in the context of

scientific realism, anti-realism and relativism.

(2) To discuss the rationality of the criteria for theahoice in the context of

scientific realism, anti-realism and relativism.

(3) To examine the connection between theory choice smentific progress in

relation to each of the philosophical context.

This study does not attempt to tackle the issuth@bry choice in an all-round fashion.
Hence, only the representative characters of ehtbspphical school will be discussed.
The discussion presented in this study will pawewiay for a better understanding of the

issue of theory choice in the context of scientialism, anti-realism and relativism.



1.3 Methodology

The methodology of study is based on library reseanvolving an extensive literature
review on the issue of theory choice. The seaothie literature is delimited to the
problem of theory choice in the context of scigatialism, anti-realism and relativism.
The university’s digital library was used to seafoh the journal publication. Major
journals in philosophy of science, suchBaslogy and PhilosophyBritish Journal for the
Philosophy of Scien¢c@®hilosophy of Sciengénternational Studies in the Philosophy of
ScienceandStudies in History and Philosophy of Scieremmong others, were searched.
Journal search was also extended to journals inate@ of epistemology, such as
Erkenntnis SynthesgAnalysis andPhilosophical Studiesamong others. Besides, search
was carried out by exploring the philosophers’@#i website for their latest manuscripts
or unpublished works. The university’s library wesed as the main source for the book

reference.

1.4 Overview of Major Literatureon Theory Choice

1.4.1 Scientific Realism and Theory Choice

Although theory choice is an important issue inghdosophy of science, it is surprising
to find that, to my best knowledge, there is n@karbook that dwells specifically on this
issue. In most of the major philosophical books, thesis of theory choice is treated as a
side issue of some other major philosophical thesHse situation is not optimistic in
journal publication. Only a handful of journal map published in the major

philosophical journal were explicitly dwelling ohe thesis of theory choice (e.g., Chang



and Leonelli (2005); Ivanova (2010); Hempel (198Bgrnes (2002); Lugg (1980);

Okasha (2011); McAllister (1993); Roorda (1997)eRBer (1996); Kuhn (1983)).

Despite being treated as a side issue, the thesiieary choice is a long-standing issue
in the philosophy of science. Its modern origim €& traced back as far as in Duhem’s
conception of good sense as a guide to theory eRdvanova 2010; Stump 2007) and
Whewell's preference of successful to true theofiagtts 1970, cited in Wilson 1973).
In the mid-twentieth century, falsifiabilists araldificationists discuss the issue of theory
choice, in an indirect way, in a form of refutatyilior falsifiability of a theory as a
criterion of rational theory choice. Popper (199 example, argues that scientist
should choose the highly refutable theory whichl@d@urvive rigorous tests. The reason
behind this preference is, according to falsifigbsl and falsificationists, that a refutable
theory is more scientific because its assertiors tastable. The motivation for the
falsifiabilist program is the verisimilitude of tbey, i.e., the progress of science towards
truth. Using falsifiability as a criterion of ratal theory choice, critical rationalists
argue that only the theory which has greater vaiigude (truthlikeness) should be
chosen over its rivals. However, although falifiats are realists, falsifiability as a
criterion of rational theory choice is by no meangredecessor criterion for scientific
realist correspondence criterion of theory choiltés so because what have falsifiabilists
offered are “conjectured theories which represetteb of worse approximations to the
truth.” (Tichy 1978, 175) Falsifiabilist programpntra to scientific realism, does not
claim that correspondence truth is a necessaryeviof theory, because, according to

falsifiabilists, “the scientist is not someone wimows the truth” (Tichy 1978, 175). lItis



in this sense that falsifiabilists are more modkah scientific realists in their claims of
truth. Thus, for falsifiabilists, the superioribf one theory to another does not mean a
final truth judgment; because “more likely than ,ntite superior theory will also be
false.” (Tichy 1978, 175) Hence, the falsifialileiterion of theory choice is an attitude
rather than a hard-and-fast rule that guides sstsnh theory choice. It is a criterion that
warrants the scientificity of a chosen theory, tisato say, no pseudo-scientific theory
(e.g., Marxist economics, according to Popper) aikr be chosen using the falsifiabilist
criterion of theory choice. Although falsifiabilisriterion of theory choice can safeguard
the scientificity of candidate theories, it falleost to provide a working criterion of
theory choice per se which could serve as a benghimaheory evaluation in the face of

two rival theories which are on a par in termsaséifiability.

Scientific realist criterion of theory choice is aptimistic approach towards the
rationality of scientific methodology. It is a pdsophical attitude that reflects the
success of physical sciences. As Putnam (1984pitogmsed, and developed by Boyd
(1984) in defense of scientific realism, realisnthis only philosophical doctrine that can
account for the success in sciences, without wtiichsuccess is a miracle. The success
of science in predicting phenomena entails thetexée of a mind-independent reality,
without which the theory would be making no sensewever, it can hardly see that the
success in prediction could provide conclusive enad for the truth of the predicting
theory, a point which has been famously made byatgament of pessimistic induction.

The truth of a theory that is explained in termst®fempirical success can gain no solid



grounds in support of scientific realism, for Landaas pointed out that a successful

theory could eventually turn out to be false (Laug&a02).

Because the epistemic status of a scientific theacgording to scientific realist, is
warranted by its success in the prediction, itatiral for a scientific realist to choose the
theory which is capable of making more accurateliption. This accuracy, as a realist
criterion of theory choice, is the degree of trtitlat could be manifested by scientific
theories. A theory is said to be more accuraitehi&s a greater degree of correspondence
to the phenomena. Such a correspondence relagtiovebn theory and reality is always
regarded as an isomorphic relation. For a comdcitaentific realist, there exists only a
single correspondence relation between theory aality. Holding such an ontological
view allows a realist to be consistent with her aptic account of correspondence truth.
The possibility of two distinct theories which cdulcorrespond to a particular
phenomenon has been totally precluded. For stergalists, there is only one account
of truth. Truth is singular, not plural. This comtment to truth is supported by realist
ontological belief that the underlying physical iBes are unique (e.g., electron has
unique ontological characteristics that make itedé@nt from proton). Entity realist, such
as lan Hacking, holds that the existence of a #te@l entity or process is vindicated not
by the inference to the best explanation, but leyrtfanipulability of this entity to create
new phenomenon. The manipulability of the theosadtentities also presupposes the
uniqueness of these entities, that is, truth atfmuentities can only be singular. Hacking
has set this out clearly: “We are convinced abbatdtructures we seem to see because

we can interfere with them.... Instruments using rehti different physical principles



lead us to observe pretty much th@me structuresn the same specimen.” (Hacking

1985, 152; my emphasis)

However, it is hard to see how the singular physaéties, if it is so, could lend support
to realist singular truth, and thus to singulaestfic theory. Granted that any physical
entity is singular, still, there is no reason to bae to reasonably assume that at least
some physical entities can be accounted by monme éha true theory. The blind spot
that prevents scientific realists to see this lbheeasoning is that they have implicitly,
and subconsciously, taken scientific theories t@ Ipeoduct of nature (as opposed to the
view that theories are artifacts), a product otaiery. In line with realist assumption
that physical entity (nature) is singular, theaag, construed as a discovered product of
nature, has taken to be singular. But even ikiso, scientific realist still owe an
explanation on why a one-to-one correspondencéaelanust hold between theory and
reality. Apparently, the recourse to the ‘no mliedargument is unpromising. By further
extending Laudan’s argument of pessimistic induntibis conceivable that even if there
is a one-to-one correspondence between a theorgyhengredicted phenomenon, there
were cases in history of science that such correspwe (the success of a theory in
prediction) was brought out by a false theory. ¢¢grthe correspondence theory of truth

is not firmly established as it initially seemsbie.

The realist conception of correspondence truthrbesived severe challenges from the

underdetermination thesis, which claims that sdientheory is underdetermined by

evidence. In addition to the recognition that iilon and interpretation of experiments

10



imply “adherence to a whole set of theoretical pons” (Duhem 1976, 21), crucial
experiment has been thought to lose its force lscavidence entails auxiliaries and
hypotheses of theory, which makes impossible tHsifitation of theory. Such
entailment does not reveal which hypothesis inhiblestic part of a theory is problematic.
Due to this holistic nature of theory, experimenbhot a means that could effectively pick
out onetheory among an array of rivals; especially thesem theory must, according to
realists, be the only one that truly depicts thaityy The thesis of underdetermination
has presented a threat to rational theory choka®. scientific realists, this threat is more
severe because their principle of correspondendd tllows only one theory to be
chosen, that is, the only theory which is corresiyom to the physical phenomenon. In
the presence of empirically equivalent theoriess tiealist picture of one-to-one
correspondence between theory and reality has eldatgga multiple correspondence
relation between theory and reality. In the fadeempirically equivalent theories,
scientist is asked to decide between rival theovigsch entail the same body of
observational data. Apparently, empirical evidenaenot be used to justify a theory
choice. Scientific realist has to recourse to eawpirical criteria, such as simplicity and
aesthetic factor, in his justification of a thearyoice. According to anti-realists, non-
empirical criteria are detrimental to scientifialiem because they do not warrant the

rationality of theory choice.

The arguments from the underdetermination thesiseampirical equivalence thesis have

put scientific realists in a defensive state fa thtionality of theory choice. One of the

easiest realist responses to these arguments ssispension of judgment. Suspension of

11



judgment implies that one does not make a condetesion and disposition on scientific
issues in her daily research activities. Ladymagues that in a situation where
evidences are underdetermining the theories, judgsieould be suspended and all we
have to do is to wait for the precise evidencenerge in future (Ladyman 2002). Being
optimistic, Ladyman hopes that the dilemma of uddermination of theory by evidence
would dismiss naturally as science progresses. edewy such hope is dependent on a
dogmatic assumption that the available evidenceheilmore precise in future, that is,
the evidence one obtains will converge to truthiae goes by. Besides, suspension of
judgment is not a practical strategy in daily stifempractice. Scientist always needs to
perform theory evaluation and theory choice, eithedlicitly or implicitly, in virtually all

of his research activities. He has to evaluatedamide which (theory-laden) protocol to
use in his experimental setup; he has to choosegheequipments and materials, which
are rooted in and stipulated by theories; he hadetode what to observe and what to
ignore in his experiment, which is a decision tisabased on his hypotheses. All these
scientific activities inevitably require a sciemtis evaluate and choose between theories.
Thus, it is not practical for a scientist to sugpdms judgment on theory in his daily
works. Further, suspension of judgment about themould counter the claim of
scientific realism that science tends to increasestock of knowledge in the long run. If
a scientist has to suspend his judgment on theorkis daily practice, it would be
unlikely for him to make progress. Apparently, o the scientists do not suspend
their judgment on theory, at least this fact cautd be denied by scientific realists who
are subscribing to the ‘no miracle’ argument. Thhere is a tension between the ‘no

miracle’ argument and Ladymanian suspension ofrthpmlgment which was proposed

12



as a solution to the problem of theory choicescientists practice judgment suspension
on theory until more precise evidences to emeitgen,tthe success of science would
become a real miracle because it is unconceivable progress could be achieved

without choice being made among rival theories.

Other realists argue, using a different stratelggt the underdetermination thesis and the
empirical equivalence thesis are too trivial torkal in the actual scientific practice.
Despite admitting the serious threat posed by thiesges to scientific realism, scientific
realists always claim that these theses are “mugigliat odds with the actual history of
science, in which empirically adequate theories thia on the ground.” (Day and
Botterill 2008, 249). Okasha (2000), on the ot@nd, has distinguished between trivial
and substantive underdetermination thesis. larkiHg@asserts that “Duhem’s thesis has
long been decked out in Quinery and hence beerllaigelevant to real science.”

(Hacking 1988, 150)

Typically, scientific realists hold that scientistise not troubled by the dilemma of theory
choice in the face of empirical evidences. Thaystlbonclude that evidences do not
underdetermine theories, and that there exist naige empirically equivalent theories.
This line of arguments assumes that the issuesndérdetermination and empirical
equivalence do not arise if scientists are ableatwy out their daily research, without
deterred by the problem of theory choice. It farthresupposes that the sustainability of
the research activities implies that there is nchsa problem of theory choice in the

actual science. However, granted with realistst th@entists do notconsciously

13



encounter the dilemma of theory choice, it doespnetlude the possibility that they may
subconsciouslperceive the dilemma of theory choice and solsalitconsciouslysing a
non-rational criterion (e.g., personal preferentegadth of theory, or aesthetic
preference). It is important to bear in mind thia rationality of a scientist’'s theory
choice is dependent on the justification of herdfeh theory virtue. It is impossible that
a scientist, in this subconscious state, could sd@mong rival theories using a rational
criterion, for applying a rational criterion regesrthe scientist to be in a conscious state,
and that would imply that he is consciously faciigh the problem of theory choice,
which is running against realist claim that thelppeo of theory choice does not arise
because the theses of underdetermination and ealpaqguivalence are trivial and do not
occur in science. However, if one admits thatiardist, in a subconscious state, cannot
rationally evaluate and choose among rival thepridsllows that this scientighustuse
non-rational criteria, subconsciously, in theorgleation and theory choice. Therefore,
scientific realist must admit that the use of natienal criteria for theory choice by
scientists cannot warrant the truth of the chokewory, which opposes the core doctrine

of scientific realism.

Further, it should be noted that the theses of mdsdermination and empirical
equivalence do not assert that theory choice isptetely impossible, nor do they claim
that scientific research will be impeded. Thess#s merely stress thattional theory
choice is impossible, and a theory choice is iradhit made based on non-empirical
criteria. Hence, the realist’'s arguments on theality of the underdetermination thesis

and the empirical equivalence thesis do not darntipeforce of these theses.
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1.4.2 Anti-realism and Theory Choice

Anti-realism, stands opposite to scientific realistoes not claim that the theoretical
entities postulated by true theoriesistexist. A typical anti-realist may grant that the
postulated theoretical entiti@say exist if the theory is true, but he will not shaveéh
realist's commitment that the existence of an gntst necessarily and sufficiently
warranted by a true theory. Anti-realists are “saying theoretical entities don’t exist or
that talk about them is meaningless....[their] paggrgimply that there’s no evidence that
makes it irrational to withhold judgment about thekistence.” (Gutting 1985, 119)
Antirealists are agnostic on the issue of the erist of theoretical entities, for they claim
that these entities are merely postulated in stietiteory without observable evidence.
They also hold that inference to the best explanativhich was maintained by scientific
realists (e.g., Lipton 1991 and Psillos 1999),sfahort to vindicate the existence of
theoretical entities. Although an antirealist magitimately suspect the existence of
theoretical entities which are postulated by amheuwe is obliged to believe the existence
of the observable entities depicted in a theory.

... If the constructive empiricist believes his thedrto be empirically adequate,

he can be agnostic about any consequence abousemables, but he must

believe any consequence about observables.

(Dicken and Lipton 2006, 229-230)

Although it is a common practice to equate antistalwith instrumentalists (Rosenberg
2005), we should categorize pragmatists as aristeatoo. It is because both

pragmatists and instrumentalists do not commih&dorrespondence theory of truth. A
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typical instrumentalist or pragmatist would, as madear by van Fraassen (1980),
distinguish theory acceptance from the belief ithir For a pragmatist, it is unnecessary
to commit to the truth of a scientific theory whancepting it. When an antirealist
subscribes to a theory, he treats the theory aslarteans rather than as a true piece of
knowledge. Thus, to choose among rival theoriesargtirealist needs not to ask which
theory is truer than its rivals. Rather, he mayofathe pragmatic criteria such as the

breadth of application of a theory, when come toosle among rival theories.

Van Fraassen holds that what is central to scienget the correspondence truth. He has
distinguished between observable and unobservable Fraassen 1980), claiming that
scientific theories should save only the phenomeBaience is not an enterprise that
seeks for true theories, but for empirically adeguemes. Acceptance of an empirically
adequate theory does not imply that one has tevlhat this theory is true. This has
become van Fraassen’s famous slogan: “acceptancet ibelief” (van Fraassen 1980;
van Fraassen 1985). According to van Fraasseoyythecceptance requires one to
believe only the empirical adequacy of a theorwgt ik, the observable entities. It does
not compel one to believe the unobservable entiesgtulated by this theory. Given a
theory T which has true description of the observables faéte description of the
unobservables, van Fraassen would think that iational to accepf. Van Fraassen
thinks that what is knowable is the observablee Wihobservables are inaccessible to our
mind, so one would not be able to know whetherdéscription of unobservables by a
theory is true. Although van Fraassen does noy deat a theory can provide true

account of the reality, he insists that theorieseth not be true to be good” (van Fraassen
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1980, 10). What is of most essential virtue foneory is its pragmatic value. To accept
a theory, according to van Fraassen, requiresdigahcommitment on its use.

... to accept a theory is to believe that it is emopity adequate, while also taking

on certain practical commitments concerning its ase authority in further

theorizing and application. | contrast this witdief that the theory is true.

(van Fraassen 2003a, 482)

By distinguishing acceptance from belief, van Fsaashas rejected realist commitment
toward correspondence truth. Although he stressdbe pragmatic use of theories, he is

by no means a relativist, for he has imposed thpirgcal adequacy as an objective

criterion for theory choice.

The problem of theory choice requires construcgin®iricists to justify that the selected
theory is more empirically adequate than any offnals. To do so, constructive
empiricists are expected to spell out clearly tbarwlary of observables. However, van
Fraassen’s notion of empirical adequacy, especthabydistinction between observable
and unobservable, has received criticisms. Musgréh®85) has argued that such
distinction is incoherent, for to demarcate betwekservable and unobservable requires
one to observe what is unobservable, but to claeh dne hasdbservedhat something

is unobservable contradicts himself.” (Musgrave5.988). A theory which delineates
the observables, Musgrave (1982) argues, woulddmnsistent because it would have to
say something about what is unobservable, whiciparently violating the empirical
adequacy that van Fraassen maintains. Foss (188f)es that the notion of
observability is vague and the distinction betwaeceptance and belief has rendered van

Fraassen in a state of methodological inconsistentfythese criticisms have teeth,
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constructive empiricism would be at risk and thepeital adequacy as a criterion of
theory choice would be shaky. However, van Fraa$$880) does not think that it is
necessary to make a sharp distinction between vdiser and unobservable as long as
clear cases and counter cases can be yielded.urtheif claims that one needs not to
observe the unobservable in her effort to distisiguithe observable from the
unobservable (van Fraassen 1985), for the unoldserdmes not have a corresponding
model in the empirical substructures of a theorgt tentails the claim that it is
unobservable (van Fraassen 1985, 256). For vaas$ea, there is no issue of
justification concerning the demarcation of obsblgainobservable, which he thinks that
it is the usual attitude adopted by statisticiats tit seems that the demarcation could be
drawn in a pragmatic manner.

For a statistician... nor would there be any questi®no what that evidenéeis;

he is employed to accept certain data as inputifocalculations.

(van Fraassen 1980a, 168)
....there is no justification for whi [evidence] was accepted.
(van Fraassen 1980a, 169)

Although Nancy Cartwright is recognized as an gnt#alist, | discuss her philosophy
under the chapter of anti-realism because she laoldstirealist position about scientific
laws and theories. Cartwright against the ided thare are fundamental laws and
theories in science. According to her, the soechlfundamental laws of physics” do not
represent the facts in our dappled world (Cartwrith83 & 2005). It is so because the
nature is too complex to be encompassed by a sfogldamental law. The laws of
physics, Cartwright claims, are not universal bseathey “apply only where [their]

models fit, and that, apparently, includes onlyeayvliimited range of circumstances”
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(Cartwright 2005, 4). Indeed, Cartwright asselnit the complexity of nature requires
one to seek for phenomenological laws (insteadinfi@mental laws) which are capable
of explaining the causes of phenomena. It is thenpmenological law, not the

fundamental law, that can provide us a true cldoua the theoretical entities. Hence,
the problem of theory choice appears as a choicevelee phenomenological

laws/theories. A successful phenomenological kwharacterized by successful causal
explanations (Cartwright 1983, 8). In Cartwright’'scount, causal explanation plays an

important role in determining a winning theory argats rivals.

Putnam’s famous argument of internal realism, aaddjection of metaphysical realism,
has rendered him an anti-realist. However, heisan anti-realist in all respects. It was
recognized that Putnam is a realist about truthjlewbeing an anti-realist about
metaphysics and semantics (Folina 1995). Some &ayued that Putnam’s anti-realism
is an enterprise seeking a middle path betweenphgsécal realism (scientific realism)
and irrealism (anti-realism) (Cox 2003; Haldane208zubka 2005; Gupta 1993). In his
rejection of metaphysical realism, Putnam turnthtorealism of Dewey, William James
and Wittgenstein in his search for an account ef dbjectivity of the world, without
resorting to the traditional mind-independent gali(Putnam 1990; Putnam 1996).
Using Putnam’s words, he endeavors to “find a pecthat enables us to make sense of
the phenomena from within our world and our pragtiather than to seek a God’s-Eye
View”. (Putnam 1996, 109). Notably, Putnam stregbat objective truth of science has

its human perspective, implying that observerséiigla necessary factor in constructing

19



scientific theory (Putnam 1990, 7). He even gagthér to claim that both priori and
empirical truth are contextual.
My account does not deny—indeed it affirms—thatehe a distinction between

truths which area priori relative to a particular body of knowledge andhsu
which are empirically relative to a particular basfyknowledge.

(Putnam 1975, x)
According to Putnam, human perspectives or contexés indispensable in science
because they are a part of the reality. Althodgs perspectivist account of objectivity
has rendered Putnam to be regarded as an incongiskativist-cum-realist (Throop and
Doran 1991), and sometimes as a full-fledged sett(Devitt 1984), he firmly denies
these accusations.

But | do not conclude... that “the propositions whefe true given our current
choice of conceptual schemes might not be truengseene other choice”

(Putnam 1991, 404)

Putnam’s perspectivism is blended with pragmatisihhen scientists are presented with
conflicting theories, Putham advises them to dec¢idea pragmatic way. Notably,
Putnam’s assertion that theories could be rejectedon-observational (i.e. pragmatic)
grounds, which is deemed rational by him, can lyai@be qualified as an objective and
rational criterion for theory choice according tamy traditional rationalists.

When a theory conflicts with what has previouslemeupposed to be fact, we

sometimes give up the theory and we sometimesupvihe supposed fact... the

decision is a matter of trade-offs that are “whextonal, pragmatic’—and that

means... a matter of informal judgments of cohereptaysibility, simplicity,
and the like... Indeed, a great number of theoresst be rejected on non-

observational grounds...
(Putnam 2003, 141-142)
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The main reason of Putnam’s endorsing pragmatitudét in theory choice is that,
according to his pragmatism, metaphysical realisl acientific realist claim of the
correspondence theory of truth is a false tenéie greatest mistake of this tenet, Putnam
maintains, is its assertion that only one way afegpondence exists between reality and
theory. This realist picture of the reality whishclaimed to be a complete theory does
not leave room for Putnam’s so-called human petsgeof science, for the realist
position rejects the notion of the universalitytlo¢ fallibility of theory. In other words,
realist tenet is too good to be true.

. the traditional picture of a reality that dictat¢he totality of possible
descriptions once and for all presertlesseinsights at the cost of losing theal
insight in James’s pragmatism, the insight thatstdgtion” is never a mere
copying and that we constantly add to the ways hicw language can be
responsible to reality.

(Putnam 1994, 452)
That [metaphysical] fantasy goes with the equalhytéstic idea that there must be
just oneway in which a knowledge claim can be responsible gality—by
“corresponding” to it, where “correspondence” iought of as a mysterious
relation that somehow underwrites the very posghif there being knowledge
claims.
(Putnam 1994, 514)
In Putnam’s opinion, the fallibility of theory igplicable universally in science. Besides,
Putnam holds that there is no absolutely reliabfelémental theory for one to choose as
a background framework for the comparison betweeal theories. Such absolute
reliability of theory is non-existent because akaries are fallible. Putnam’s thesis of

theory choice has a "human face” as he holds tagtragmatism and the fallibility of

theory.
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Since human aspect is vital in theory appraisainda’s thesis of theory choice has a
social and relativistic dimension, although he dnes spell out explicitly. In general,
Putnam abolishes all kind of dualism such as fatu&; mind/body, observation/theory,
truth/convention, and mind/world dichotomy (Ben-Méem 2005, 13; Putnam 2003).
So, we may as well assume that he will not objéet abolishment of the social-
dimension/theoretical-dimension and objective/stiije dichotomy in theory choice. If
it is so, Putnam’s thesis of theory choice whichk adhuman face” (Putnam 1990) might

as well have a “relativistic face” and an “irratadriace”.

Larry Laudan’s philosophy is discussed in the chapin anti-realism along with the

above-mentioned anti-realists. As an antiredlistidan does not repudiate the view that
scientific theories could be true or approximatele. He claims that the search for truth
is a desired goal, though he remains prudent vatfand to the kind of truth that is

virtuous for a scientific theory. Notably, Laudeeects the idea that the notion of truth
that is embraced by realist is plausible. Indéedis skeptical about the human’s ability
in knowing the status of truth of scientific thexwi(Laudan 1977). He has criticized the
scientific realists’ associating truth of a theevith its empirical success. For Laudan,
the empirical success of a scientific theory in gast does not warrant its truth. He
stresses that many empirically successful theavieze eventually turned out to be false
in the history of science. If past successful tlesocould be false, Laudan holds that it is
reasonable for one to suspect that the currentesafid theories may probably be false

too.
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Laudan maintains that the aim of a scientific tlyeisr problem-solving rather than the
search for truth. The problem-solving capabilifyactheory is not wholly, and mainly,
determined by its status of truth. In other worbdaudan denies that a theory which
excels in problem-solving is necessarily true opragimately true. The progress of
science is not determined by the verisimilitudetrotth, but by the problem-solving
effectiveness. Since increasing the capabilitproblem-solving is the aim of scientific
theories, it is expected that Laudan would haventaaied that truth should not be the
criterion for theory choice. Nor does the relai\Griterion can be the criterion for theory
choice. Instead, the criterion for theory choibewdd be a pragmatic one, which could
promote the problem solving effectiveness in sa@enéccording to Laudan, a theory
which can solve more problems than its competitaald be favored.
Determinations of truth and falsity argelevant to the acceptability or the
pursuitability of theories and research traditions.
(Laudan 1977, 120)
The acceptabilityof a research tradition is determined by the mobbsolving
effectiveness of its latest theories.
(Laudan 1977, 119)
..... choose the theory (or research tradition)hmhe highest problem-solving
adequacy.
(Laudan 1977, 109)
It is rational for a scientist to choose the theaigh the highest problem-solving
capability because, according to Laudan, science iproblem-solving enterprise.
Science progresses as the solved problems are alatach Although Laudan rejects the

realist approach to the criteria of theory choloe,does not advocate relativist approach

either. The pragmatic criterion of theory choice, problem-solving capability, is a
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rational approach. The rationality that is exlatiby the problem-solving effectiveness
does not parallel with the rationality of corresgence truth. Besides, Laudan holds that
the problem-solving effectiveness as a rationaédn shares no common grounds with

the irrational relativist criterion.

In conclusion, antirealists distance themselvesifrealist correspondence theory of truth.
They do not agree with scientific realists thatdamental reality is real and can be
captured completely by fundamental theories ands.lacientific realists need to be
committed to the existence of an objective reaitg theories which capture that reality
because their doctrine presupposes a one-to-orrespondence between theory and
reality. Although some antirealists (e.g. Carghit) hold that unobservables are real
entities, they do not think that a single fundamklaw accounting for theoretical entities
is available. Because of the rejection of the &mdntal reality, antirealists (such as van
Fraassen) tend to accept that empirical adequamylgsine the epistemic criterion for a
scientific theory. Antirealists do not need to striibe to the truth-valuability of theories
in theory evaluation. By detaching truth from theevaluation, antirealists do not have
the pressure to adhere to a strict criterion obmhechoice as scientific realists do.
Because the objectivity of theory is stressed hyrealists, they are not relativist in the
issue of theory choice. However, objectivity asatnbute of scientific theory remains a
hard nut to crack for antirealist in terms of theevaluation. Putnam, for example, as an
antirealist who has subscribed to both objectiatyd subjectivity (“human face” of

theories) of scientific theories, can hardly afte his account of theory choice
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convincingly, without being accused as a relatiagtrealists, and being accused as a

realist by relativists.

Furthermore, antirealists share realists’ impalsaethey can hardly provide a rank order
for a wide variety of rival theories. An objectiiraplementation of the theory evaluation
seems implausible. Both antirealists and realsts stranded in providing an
unambiguous and objective ranking for all the ritredories. The easiest way to escape
from this impasse, albeit is a costly move, isrtibeace the notion of incommensurability,
for “incommensurable theory cannot be ranked a®bahd worse” (Moberg 1979, 246).
However, this move is unattractive for realists amckirealists because it invites

relativism.

1.4.3 Relativism and Theory Choice

Relativism always presupposes pluralism and petisin. The salient attribute of

relativism is its war against foundationalism, sastthe notion of one truth, one unifying
law, one reality, and one method of doing scienRelativism is sometimes viewed as a
version of skepticism (Grayling 2006), for relasita reject the idea that it is possible to
know the final and complete truth of the realifgelativists always claim that there is no
such truth. Rather, truth is pluralistic due te tmultiplicity of human cultures and

societies. Hence, relativists claim that there racge than one ways of doing science.

Consequently, there are also more than one waggadfiating scientific theories.
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Nelson Goodman espouses a relativistic view aldwaitreality. He views the everyday
world in terms of a multiplicity of different wortkd(Goodman 1978). A poet lives in the
world of poetry, whereas a scientist lives in tharlel of science. What makes the poet
and scientist live in the different worlds are thierent world-versions. World-versions
can be distinct among individual. Scientists whbskribe to their own world-versions
would subscribe to different scientific theoriegiccording to Goodman’s relativism,
worlds are made, not found. Hence, he claimsdhats world is not truer than others’.

In the same vein, any scientific theory is not trilan others.

Notably, although Goodman grants that there exmtse than one world, he stresses that
the world-making is not arbitrary. The worlds #mebe interpreted as the actual worlds
that objectively exist (Goodman 1978). Worlds arade by right versions (Goodman
1993). By saying “right versions” of world, Goodmédoes not preclude the possibility
of conflict between them. The reason scientifialists find Goodman’s notion of
pluralistic right world-versions unintelligible ighat they assume the one-to-one
correspondence between reality (world) and thewayrlfl-version). Some scholar has
criticized Goodman for “demoting truth and promagtirightness” (Kinne 1993, 107)
because of Goodman'’s rejection of the corresporedtreory of truth.
...his [Goodman] master idea of “worldmaking” was wspible for me to
accept... Noting that “world” in Goodman’s usage wasbiguous, at times
applying to what he called “right world versionst, times applying to the things
referred to by such versions, | argued that hisrcthat we make worlds can be
true only for the “versional” but not the “objectumterpretation of “worlds”.

(Scheffler 2001, 668)

... | think, what bother Scheffler is that he canreoncile common sense with
talk of multiple worlds or conflicting right versas or worldmaking. What
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bothers me, on the other hand, is that | cannoenaaly sense whatever, common

or uncommon, of a notion @he world independent of all versions yet such that

all right versions, however much they disagreerespond to it.

(Goodman 1993, 11-12)
... I have argued that the world is as many ways ean be truly described, seen,
pictured, etc., and that there is no such thindpagvay the world is.
(Goodman 1968, 6)

The fabricated worlds are “actual words made by andwering to true or right
versions.” (Goodman 1978, 94) True or right varsiare formed based on the entities in
our residing world, such as “physical particlepbenomenal elements” (Goodman 1978,
95). Goodman proceeds further to claim that righsions of the worlds may also base
on “whatever else one is willing to take as induats” in the version-making (Goodman
1978, 95). This implies that although Goodman &otHat his acceptance of a
multiplicity of right world-versions “does not meahat everything goes” (Goodman
1978, 94), his willingness to allow any individuitities to be used as the constituents of
world-versions is still amounting to relativism. oWever, it is reasonable to infer that
Goodman’s notion of the rightness of world-versiatgimits the liberation in world-
making to the micro-level; the world-maker is netipitted to make her world arbitrarily
at the macro-level. That is to say, a scientisy tmve a different world-version from his
peers, in the sense that their disagreement liggeiminor/local constituents of the world
(e.g., the disagreement about the actual numbequafks that exist). Interpreting
Goodman’s notion of world-making in this way, hetativism is a local version. Perhaps

this is the reason that Goodman asserts that leisptance of a multiplicity of right

world-versions “does not mean that everything gg€sfodman 1978, 94).
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The notion of world-version is of anti-foundatioisah. As opposed to foundationalism
which offers an ultimate version of the world, datindationalism is a pluralistic way of
interpreting world and its constituents. Goodmajects the reduction of pluralistic
world-versions to a single world (Goodman 1978, 4)he irreducibility of pluralistic

world-versions implies that there are no uniquehtrand objective reality, where this
absence of unigueness is the core doctrine ofivisiat (Gellner 1982, 183). For
Goodman, reductionist approach is implausible beedtiundermines the diverse-yet-

integrated world-versions that one possesses.

The existence of multiple worlds and world-versia@ also be accounted from the
perspective of cultural and societal backgroundenMve in different society see things
differently, and hence construct distinct worldsiens. Goodman stresses that “worlds
may differ in that not everything belonging to dreongs to the other” (Goodman 1978,
8). Cultural or societal impact on the multiphciof worlds and world-versions is an
unavoidable practical need (Goodman 1978, 9). ghdboodman does not dwell on the
actual process of worldmaking in the context oftwall and societal background,
Hacking insists that Goodman’s constructivist cqtioe of worldmaking ought to be
interpreted as a social process because it is @edpd make the world (Hacking 1999,

45).

Goodman’s constructivism is a version of contexsma which holds that the world-

making is not determined by a single grand primcipl The context of world-making

involves subjective elements such as perceptiognition and cultural factors. Hence, it
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is impossible to create an (scientific realist'as®e of) objective world-version which is
faithfully corresponding to the reality-as-it-idndeed, such objective world-version is
repudiated by Goodman in his stance of anti-funddatiesm. By rejecting the traditional
notion of true/false dichotomy, Goodman redefirtgs objectivity of world-versions in
terms of rightness. Contra to the notion of a uaityue theory about the reality, there
could have a multiplicity of right theories operagiequally well in different contexts.
One such example given by Goodman is his recognitd both geocentric and
heliocentric world-version as right versions, allibey are in conflict, in their context of
arguments (Goodman 1978). For Goodman, the ctnfiicight theories can be resolved

by taking them to be “true in different worlds” (Gdman 1978, 110).

Thus, the problem of theory choice appears to h@ablem of choosing theight
theory/world-version. As Goodman accepts configtrival theories to be the right
world-versions, scientists are allowed to chooseraral theory legitimately provided it
is the right one. However, the context (or usir@p@man’s term, the world) in which the
scientist is working determines the rightness of tthosen theory. It seems that
Goodman does not grant two rival theories to be aheally right ones in the same
context/world, because he states that the comftictight theories can be “true in
different worlds” (Goodman 1978, 110). Because tanyrival theories can be right only
in the sense that they are true in different wackistexts, it becomes questionable
whether the rival theories are commensurable. Kewethe commensurability of
theories may not appear to be the concern in Goon@nnalativism because this would

require a common world-version as a benchmark li@orty comparison, which is a
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foundationalist notion repudiated by Goodman. sltunlikely for one to compare
scientific theories, and make a rational theoryiahoacross different contexts. Then, it
remains a mystery how science may progress if tisesach a multiplicity of worlds and
world-versions/theories which are right on theirnowontext yet incomparable with

others.

Another relativist who shares Goodman’s notionlafadistic worlds is Thomas Kuhn. It
is an interesting fact that Kuhn, as a well-traipégsicist, embraces a relativist view (but
he sees himself as a rationalist) about scienckhodgh we can find some physicists,
especially quantum physicists, are relativist oot the quantum phenomena), Kuhn'’s
relativism is more likely a corollary of his integtation of the history of science, and not
a corollary of his training in physics. This isigenced by his conception of paradigm
and incommensurability, which were raised in thategt of the history of science. In
his later career, Kuhn has been consciously agsugifis relativism with sciences,
likening incommensurability to biological speciatiand to the discipline specialization
in sciences (Kuhn 2000). A detailed account of iKglielativism is provided in Chapter

4.

The problem of theory choice in Kuhn’s philosopbkylosely related to his conception of
paradigm. Paradigm is an ambiguous notion usechamy contexts by Kuhn with

different meanings, explicitly and implicitly. Aocoding to Masterman, this term was
used in at least twenty one different ways by Kuhnna somewhat quasi-poetic style

(Masterman 1970, 61). In the broadest sense, jganad a framework that characterizes
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the development of science. It has been usedstingiish different discrete stages of
development of a scientific discipline. Each déerstage is characterized by a set of
governing beliefs, theories, and standard practicés a somewhat narrower sense,
paradigm is meant to be a research guide whichigs\the legitimate problem-solution
for the practitioners in their research. Differegientific communities with different
values and beliefs have distinct paradigms. Hepagdigm is always interpreted as a
relativistic concept by many critics, for the ungigrg shared values and beliefs are
deemed relative to different scientific communitiastwithstanding the fact that Kuhn
has rejected a relativistic interpretation of egnsic value in his article ‘Objectivity,

Value Judgment and Theory Choice’.

Paradigm was initially adopted by Kuhn as a notiordescribe “the way a tradition
worked in terms otonsensus (Kuhn 2000, 299). But Kuhn’s use of the terncbmes
somehow arbitrary in the course of his career a$hmceeded to use the term for the
whole lot, for all of the things, which made it yezasy to miss what [he] thought of as
[his] point entirely, and to simply make it the vidadloody tradition, which is the main
way it has been used since.” (Kuhn 2000, 299).adtgm has most often been used to
characterize normal science, where there is a osnseabout scientific practices and
theories in scientific communities. There is andtd problem-solution set defined by
the paradigm in normal science. The consensusatfigm-solution in normal science
must fulfill two requirements to sustain the pagi First, the achievement derived
from such consensus must be “sufficiently unprentsteto attract an enduring group of

adherents away from competing modes of scientiéttvidy” (Kuhn 1970, 10). This
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requirement has presupposed the social influenceéhef paradigm if it is to gain
dominance among scientists. Second, the problémiczo set must be “sufficiently
open-ended to leave all sorts of problems for #defined group of practitioners to
resolve.” (Kuhn 1970, 10). This second requiremeahproblem-solution allows the
scientist to “force nature into the conceptual EX&uhn 1970, 5) with their creativity
that bound by the paradigm. Kuhn does not alloadécal relativist attitude of “anything
goes” in scientific practices, but he grants tlrmstist is allowed to do whatever that is
permitted by the paradigm. However, this secomgiirement of the open-endedness of
problem-solution that makes possible the applicataf scientific theories to the
uncharted realm has been criticized as resurfatiagraditional problem of induction,
for the paradigm-governed knowledge rests on thegdization from experiences which
cannot be established conclusively (Baillie 1978)owever, this criticism may lose its
force because Kuhn does not confine the meaningapptication of paradigm to the
inductive knowledge. In his discussion of scieatievolution, Kuhn has pointed out the
attribute of paradigm which he thinks is most eiaérithe new paradigm must promise
to preserve a relatively large part of the concpetdblem-solving ability that has accrued
to science through its predecessor” (Kuhn 1970).16889hat is pivotal to a paradigm is
its problem-solving ability, which could be influegd by personal style and the cultural
background of the scientific communities, rathartithe paradigm-specific knowledge.
Besides, support for Kuhn’s account of non-indueparadigm-governed knowledge can
be found in Reisch (1991), where he holds thatdigna as a way of conceiving nature
defines its standard of explanation and the fornexglanation (Reisch 1991). Thus,

contra to what has been claimed by Baillie (19&bparadigm may not always adopt
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inductive reasoning as a standard practice in ¥paration of physical phenomena.
Hence, Balillie’'s charge of Kuhn’s reintroduction tbfe problem of induction in the

conception of paradigm is untenable.

In the stage of normal science, the criteria obtiieehoice are defined by the prevailing
paradigm. A paradigm may favor simplicity, whileather may favor breadth of
applicability of theories, for example. Interegliyy truth is not a goal of the proposed
criteria for theory choice in Kuhn (1970), considgrKuhn’s academic background in
physics.

There is, | think, no theory-independent way toorestruct phrases like ‘really

there’; the notion of a match between the ontolofjya theory and its “real”

counterpart in nature now seems to me illusiveringple.

(Kuhn 1970, 206)

However, Kuhn has changed his mind, in his lateeera with regard to the place of truth
in theory choice. IMhe Road since Structyr€uhn holds that truth is the goal of theory
evaluations, that is, the goal for the criterials@s accuracy, consistency and others
(Kuhn 2000, 114). However, this change of mind sddoet signify that Kuhn has
accepted scientific realist conception of truthather, Kuhn’s notion of truth is still
paradigm-based and relativistic.

...if the notion of truth has a role to play in sdi&a development, which | shall

elsewhere argue that it does, then truth cannotahgthing quite like

correspondence to reality.

(Kuhn 2000, 115)

Whatever scientific truth may be, it is throughdahrough relativistic.
(Kuhn 2000, 156)
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Crisis emerges when accrued anomalies have endahtfer basic beliefs in a scientific
community. New paradigms begin to compete with ékisting paradigm because the
latter is unable to solve the accrued anomaliescienBific revolution, which is
characterized by the change of paradigm, is ensubd crisis persists and deteriorated.
Multiple rival paradigms, each of which containsati theories, compete to attract
adherents. Some scholar, such as Kuukkanen, atigaeKuhn has put more emphasis
on the puzzle-solving capability of a theory/pagmaliover other virtues (Kuukkanen
2007) when come to a process of deciding betweeal theories/paradigms. If this
argument is true, one may hold that Kuhn would helaemed that puzzle-solving may
serve as a decisive criterion for the theory/papadichoice in the phase of crisis in
science. However, Kuhn does not explicitly proclaivat puzzle-solving capability is the
decisive criterion for scientist to arbitrate be#nerival theories. Notwithstanding, as
pointed by Alexander Bird (2003), that Kuhn hasogrized puzzle-solving as a driving
force that propels science to progress, other gakugch as simplicity, scope, and
aesthetics play an important role in theory chasewell. It is partly because of these
values and partly because of the socio-psycholbgm@unt of paradigm shift, that incur
the charge of irrationalism and relativism on Kuhtiiought. Although Kuhn has denied
the charge, he fails to provide a persuasive adooiuparadigm shift and theory choice.
The incommensurability of paradigm/theory addshe mystery of theory choice, for
Kuhn claims that the succeeding paradigm bears heorétical continuity with its
predecessor because of the meaning change. Cowratianibreakdown is widespread

among scientists subscribing to different paradigms
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Incommensurability thesis has been widely recogha® irrational and relativistic (e.qg.,
Maclintyre 1980; Devitt 1979). Critics have argubdt there is no way to rationally
compare two rival theories/paradigms because ofrdreslation failure, notwithstanding
the minority has argued that incommensurable teeoten be compared and rational
theory choice is possible (e.g., Szumilewicz 19CHgn 2002; Collier 1984). Kuhn’s
initial account of incommensurability has been folated to reject the point-to-point
comparison of two successive theories/paradigmshifKa970b). He claims that
“communication across the revolutionary dividensvitably partial” (Kuhn 1970, 149),
without saying that communication is completely ospible. Kuhn does not preclude
the possibility of partial comparison or translatibetween theories. Any attempt to
translate scientific theories into a neutral largguavould inevitably result in meaning
loss.

The claim that two theories are incommensurabtiees the claim that there is no

language, neutral or otherwise, into which bothotles, conceived as sets of

sentences, can be translated without residue sr los

(Kuhn 1982b, 670)

Kuhn holds that successive theories can be trashaith the price of meaning loss.
However, Kuhn stresses that translation is noteseguisite for communication. In the
face of translation failure, communication canl &é established, though partial, among
scientists working under different paradigms.

Translation is, of course, only the first resorttlidse who seek comprehension.

Communication can be established in its absence.
(Kuhn 1982b, 683)
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Kuhn’s claim that communication breakdown across rigvolutionary divide is partial
does not save him from the accusation of irratisnaland relativism. It is because the
partial communication may prevent some useful mition (e.g., empirical evidences),
which is critical in forming a rational theory dsin, to be accessible to the scientist
who is making a theory choice. The partial comroatidon/translation between
paradigms may lead one to choose an unfavorabtetithie to the incompleteness of
available information. In other words, the corpllaof partial communication may
influence one’s ability to make a rational judgmentrival theories. In addition, Kuhn
throughout his career does not reject the roleoofas and subjective factors in science.
For example, the notion of lexicon, one of the @nthemes of Later Kuhn, has been
associated with culture (Kuhn 2000). Taken togettiee partial communication as an
external constraint and the subjective factors masingernal constraint may, if not

inevitably, lead one to make an irrational thedngice.

Feyerabend appears to be the most radical refawisong philosophers of science.
Though his relativism has been juxtaposed and coedp® Kuhn's, some has argued
that Feyerabend promotes pluralism while Kuhn pr@sianonism (commitment to one
paradigm) in their conception of scientific progrddlunévar 2000, 65). Despite the
minor disagreement, both Feyerabend and Kuhn sterebelief about the role of
subjective elements in science. In the last img@rvcarried out two weeks before
Feyerabend died, Feyerabend concurred that “sciendefluenced by emotions, by
feelings, by irrationality.” (Jung 2000, 161). [pés Feyerabend is well-known because

of his relativism, he started his career as a sitiemealist (Preston 1997b). Preston
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(1997b) argues that realism was still serving gsreanise for incommensurability in
Feyerabend $\gainst Method The transition from realism to relativism canfband in
Feyerabend’'$cience in a Free Societiyreston argues, and Feyerabend had appeared to

be a radical relativist in 1990s.

Feyerabend opposes to the realist corresponderceytiof truth, according to which
there is a one-to-one correspondence relation leetwieeory and reality. Feyerabend
holds that such correspondence does not guaramiide for “any false theory can be
made to fit the facts” (Feyerabend 1981, 5). Tiggdst mistake of the correspondence
theory of truth is its universal claim about theuna of reality. Feyerabend insists that
there is no such thing as a universal principlé bivads all phenomena.

A relativist who deserves his name will then haweréfrain from making

assertions about the nature of reality, truth amo\kedge and will have to keep

to specifics instead. He may and often will geleseahis findings but without

assuming that he now has principles which by theiry nature are useful,

acceptable and, most importantly, binding for all.

(Feyerabend 2002, 78)

It is this prudent attitude about the reality andgt that drives Feyerabend to embrace
relativism. Notably, relativism is not a solutida the problem of certainty. The
certainty of knowledge may not necessarily implythy for it may mean that the
knowledge is certain in terms of usefulness. Rstance, relativists may reject the realist
interpretation of quantum mechanics while admittingt it is a certain theory because it
is useful in industry (e.g., quantum theory is usethser technology). Proliferation of

theory in science will not increase the certaintykimowledge. On the contrary, it may

decrease the certainty due to the absence of andtng theory. With respect to
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increasing knowledge certainty, Feyerabendian thetioice plays little, if no, role.
Regardless of whatever criterion of choice and tner theory has been chosen,
Feyerabend teaches us that the certainty of thiieerp reality will never be definite.
The central theme of “anything goes” does not intpky liberty to propose any theory or
methodology, but rather to suggest that proposethadelogical rules have limited
applicability. “Anything goes” is unproductive ithe sense that the certainty of
knowledge will not be increased as the result ebti choice. Though theory choice
plays little or no role in enhancing the certaimtfy knowledge, it is not dispensable
because theory choice involving alternative thenrseneeded to check and balance the
dominating theory. If theory choice does not haverucial role in increasing the
certainty of knowledge, the whole scientific entes@ may be meaningless too. Besides,
non-sciences such as myth and magic (which areteepizlly significant in
Feyerabend’s philosophy) fare no better, for theonpice in these enterprises can
increase no certainty either (e.g. certainty alibatdetailed practice of magic or about
human life). If certainty could not be increasea the activity of theory choice, in both
sciences and non-sciences, the slogan of “anytboes” does not justify embracing

relativism.

However, the main reason Feyerabend advances fagytoes” is to prevent the so-
called tyranny of science. All theories, regarglles good or bad, logical or ridiculous,
should receive equal attention. By “anything goEsyerabend means that the options
should always be kept open to a wide variety obties. The expected corollary is the

proliferation of theory in science. According te@yerabend, proliferation of theory
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provides alternative solutions to problems by apphing reality in various ways. The
consequence of the check-and-balance mechanisndedobyy rival theories is that no

single theory will dominate science and human life.

However, it is not clear how such a check-and-lmdamechanism could operate if the
chosen theory is more decisive than its rivals»planing physical phenomena (e.g.,
Astronomical theories vs myths in explaining astroical phenomena). For a check-
and-balance mechanism to realize its practical pathe rival theories have to exert their
impact (such as overriding or taking-over) on tbendthating theory. If a decisive theory
has been chosen, there would be no rational wayatleheck-and-balance mechanism
could be exerted by the rival theories, for thempacts are non-decisive. It would be
irrational to use a non-decisive theory to accdanthe observed phenomena if one has a
more decisive one as his choice, though what caasmes decisive theory is contentious.
However, Feyerabend does not see it as a problRather, he maintains that such a
check-and-balance mechanism is needed in a freetypo@ free society “is a society in
which all traditions should be given equal rights matter what other traditionthink
about them” (Feyerabend 1995a, 75). For Feyerghiedation in theory choice is more

important than the irrational consequences thateshs

It is apparent that Feyerabend’s relativism andoout of free society entail both
rationality and irrationality. What Feyerabend iagais the dominance of the realist
notion of rationality and the exclusion of irratadity. In fact, Feyerabend’s

understanding of rationality is relativistic. Tle&amples of this kind of rationality, as
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given by Feyerabend, are myth, magic, and traditiomedicine. For Feyerabend, these
fields are merit in their own context. They aréaal in their respective field, for they
can account for the reality in their respectivetegh They are not universally rational
(in the sense defined by scientific realist), iativistically rational. Hence, the highest
principle of theory choice is to keep all possti®b open, including the theories which
had been proved false in the past or those whigman-scientific. Because rationality is
interpreted relativistically, there would be nonstard protocols and criteria for theory
choice. In fact, the legitimacy of Feyerabendiateda of theory choice hinges on the
consequences of the choice—whether it promotesitfaieprogress. Any criterion of
theory choice that does not lead to scientific pesg will not be advanced by Feyerabend.
It is reasonable to infer that Feyerabend doeshawe fixed criteria for theory choice.
For the same criterion (say, simplicity) may vyieldferent consequences (i.e. different
extents of scientific progress) in theory choicdlifierent problem situation, depending

on the available candidate rival theories at hai® may imagine such a situation:

[Situation A]: To solve probler®y, given a list of criteria for theory choic€y( C,..., G)
in the face of a list of available rival theorid§, (T, ..., o), C1 is the best criterion that
promotes the greatest progress in science; wBfeis the worst criterion that is

detrimental to scientific progress.

[Situation B]: To solve a different problen®,, given the same list of criteria as in

Situation A. In the face of a list of differenval theories (1, U,,..., U,), C; is the best

criterion that promotes the greatest progressianse; whileC; is the worst criterion.
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In Situation A, C; is the favorable criterion for theory choice besmlt promotes
scientific progress to the greatest extent. lo&ion B,C, is the least favorable criterion
because it is detrimental to scientific progre$sus, the same criteriol©{) may not be
endorsed in the different problem situations. Hbsence of a fixed standard set of
criteria for theory choice is consistent with Feymend’s relativism and his principle of
“anything goes”. Indeed, Feyerabend’s relativistationality of theory choice is

pragmatic. A criterion is rational (favorable) wiil it can bring about scientific progress.

1.5 Contributions of ThisWork

(1) The first work that systematically discusses thesith of theory choice in the

context of scientific realism and relativism.

(2) This work demonstrates the connection between treaption of scientific
progress and the thesis of theory choice. | ataé scientific progress is a
common theme championed by scientific realist, raalist, and relativist.
However, the means to achieve the goal of scientifogress, via theory choice,

is different among the philosophers from differeamps.

1.6 Organization of Chapters

The main body of this thesis consists of four caept(Chapter 2 to Chapter 5). In
Chapter 2, the challenges posed by the thesiseofyhchoice to scientific realism were

discussed. The scientific realist's account of theeory of truth and the
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underdetermination thesis were elaborated at lergtidl the relation between these
accounts to the thesis of theory choice was distlisIhis chapter demonstrates that in
what ways does the stringent criterion of ratichalory choice put scientific realists into

predicament.

Chapter 3 deals solely with the relation betweetirr@alism and the thesis of theory
choice. Here, | separate relativism from antiismal Though some literatures incline to
categorize relativism under anti-realism, there @ndosophers who make a distinction
between them, e.g. Sylvan (1988) and Laudan. isnwtbrk, “anti-realism” is a school of
thought which is neither relativistic nor realisThe salient characteristic of the anti-
realists is that they oppose the epistemic fundsafiem and the correspondence theory
of truth. In this chapter, | show that anti-reigdo not have the pressure to adhere to a
strict criterion of theory choice as scientific liss do. However, | argue that anti-
realists have the pressure to warrant that théer@a of theory choice are capable of

singling out the objective theory from the rivals.

Chapter 4 and 5 are allocated for relativism. stdss, in Chapter 4, the relation between
relativism and the thesis of theory choice. | arthat the severe problem that challenges
relativists is that they have no recourse to védidahether the framework-dependent
scientific theories are genuinely depicting thelitga In Chapter 5, | dwell on the
plausibility of genuine theory choice in relativisml attempt to answer whether a

relativistic theory choice could be counted as@ugee theory choice in science.
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Chapter 6, the final chapter of this thesis, cotetuthe strengths and limitations of each
school of thought in dealing with the problem oédhy choice. Throughout this work,
all the emphases (italic font) in the quoted paapbs are original unless otherwise

specified.
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