CHAPTER 6: CONCLUSION

6.1 Scientific Realism and the Problem of Theory Choice

Over decades, scientific realism has been chalttbgdduhemian underdetermination of
theory by data. The denial of empirically distirghable rival theories and the
effectiveness of crucial experiment, by the undeneination thesis, has rendered
scientific realism in the predicament of theory icko For scientific realists, crucial
experiment is assumed to be effective in arbitgabetween rival theories. The threat
posed by the underdetermination thesis to them het the entailment of the
indistinguishable observational consequences ial rikieories renders rational theory
choice impossible. As the scientific realist aiita of rational theory choice is truth, the
chosen theory is supposed to be able to explairpesdict the physical phenomena in an
objective and accurate way. It is this stringettedon of rational theory choice that puts
scientific realists into trouble. As it is implable for any scientific realist to give away
the notion of truth, he has to take up the chaketggaccount for how rational theory
choice is possible in the face of the underdeteation of theory by data. Failure to do
so will endanger scientific realist account of sce, for it becomes senseless (for
scientific realists) to talk about scientific pregs if one cannot demonstrate that the

chosen theory is truly depicting the phenomena.

Another difficulty in the thesis of theory choideat is faced by scientific realists is due

primarily to the acceptance of an absolute truea(single true) theory. According to the

scientific realist’s correspondence theory of truthind and reality are assumed to be
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independent from each other. Scientific theoryhis bridge that connects these two
independent entities. As reality is conceived mgigally as a single entity (i.e. only one
world exists), only one scientific theory that & up the gaps between mind and
reality can be true. Given two empirically equer rival theories as candidate for
theory choice, scientific realists cannot accept ttase where both theories are
epistemically on a par in depicting the phenomenghe same truly manner. In other
words, the consequence of a rational theory chaiceording to scientific realists, is a
decisive determination on the epistemic meritshefrival theories. They cannot tolerate
the fact that there plausibly exist two equallyetmival theories, because it would imply
that conflicting theories are plausible to trulycagnt for a single reality, which is
counterintuitive to the tenet of scientific realisrfhus, scientific realists have a burden
to convincingly demonstrate that all empiricallyuelent rival theories can be ranked
according to their epistemic merits, that is, skinag that clearly identifies the degree of
how each theory is truly depicting the reality. sBd on this ranking, scientists can
rationally decide which theory is the true one, ahduld be chosen among the rivals.
Such a non-ambiguous ranking is a pre-requisifgr@ve that scientific realist notion of
rational theory choice is feasible. Unfortunatéys implausible for scientific realists to
clearly and objectively rank each empirically egl@nt theory with reference to their

correspondence theory of truth.

Most scientific realists choose not to face disethtle acute challenge of rational theory

choice. Instead, a wide variety of defensive egigs have been adopted to dismiss the

threats from the thesis of theory choice. Somerdific realists, Psillos being one of
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them, claim that the problem of rational theory ickowill be dismissed by future
evidence. They hold that future evidence will lrehe stalemate state of empirical
equivalence of rival theories. Unfortunately, thremise of the determinative power of
future evidence is issued a priori. Others, sugtPatnam, who hold fast to the “no
miracle” argument dismiss the thesis of theory chddy arguing that the success of
science has shown that the threat of non-prognegsieed by the thesis of theory choice
is a fantasy. They point to the fact that the arptory and predictive power of theory do
not make the success of science a miracle. Theydbnclude that the success of science
can be deduced from the success of scientific ibgowhich lead them to conclude that
rational theory choice is plausible. The fact to@ked by the proponents of “no
miracle” argument is that they have assimilated dbecept of rationality with that of
success in science. They have excluded the pligsdfi contingent success in science
(e.g. the discovery of X-ray), which could not h&ibuted as a consequence of rational
theory choice. Although science appears to berpssive and successful at the macro
level, failure in experiments and theory predictiost more common in the daily practice
of scientists. The proponents of “no miracle” angunt have not considered, and unable
to account for, the problem of rational theory clediaced by individual scientists in their

daily practice of science.

Other recourse to dismiss the thesis of theoryaehbas taken place in the argument for
unobservables. The assumption of the existeneemalbservable entities is the tenet of
entity realism, which is a version of scientificalism. Entity realists believe that

unobservables, such as quarks, are real entitslétermine the observable phenomena.
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However, they agree with antirealists that theririee to the best explanation on which
the classical scientific realism is based is ndidvaBy disconnecting the reality of the
unobservables from the truth of the theories tltabant for them, the rejection of a
theory does not pose a threat to the reality ofbsaovables. For entity realists, what
makes an unobservable real is that it is manipelabt can be used as a tool to produce
observable phenomena. Thus, the problem of thawice for entity realists is not about
a choice for true theory. As opposed to otherndifie realists, the criterion of rational
theory choice is the manipulability of the unobsdae. For entity realists such as
Hacking, experiment is value-independent. An expenter does not need to take a
stance between two rival theories before carryingler experiment. In other words,
theories have no role to play in explaining thehsesvables. However, to decide which
background theory can best support the maniputabidf the unobservable (e.g. the
background theory that supports the operation ofiecoscope in the observation of
genetic materials), the result of an experimenhédetermining factor. A background
theory which grounds a successful manipulation hef tinobservables is apparently
superior to its rivals. Nonetheless, the resulamfexperiment is subject to explanation,
which requires reference to theories. Entity stalihave provided us no clues how
rational theory choice is possible in the face wb tequally good rival theories that
account for the experimental results. They havevay to evade from recognizing the
explanatory role of theories for the experimentdutts, for unexplained experimental
results are mere raw data which cannot be add#tetstock of knowledge. Apparently,

entity realists have failed to provide a satisfactmccount of rational theory choice.
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The major challenge faced by scientific realiststhe face of the problem of theory
choice is their tenet which claims that real themyst be singular. The objection of the
plurality of true theory forces them to rank theatitheories according to the epistemic
merit, prior to making a theory choice. Howevémr triteria of the ranking, which is
truth or approximate truth, do not make such ragkitausible. The best ranking a
scientist can provide is always ambiguous in tewhdhe epistemic merits of rival
theories. There is no rational way to producinghbjective ranking, for in most of the
time the ranking is made out of the individual prehce of scientists. Different
scientists may value the truth of each theory wbffdly, as this is evidenced by the
emergence of scientific debates in scientific comiires. Scientific disputes will not
arise should the epistemic merits of rival theorimsuld be rank-ordered in an
unequivocal and objective way. Hence, the implalisi of producing an objective

theory ranking has rendered the plausibility oiorzl theory choice a question.

6.2 Antirealism and the Problem of Theory Choice

Antirealists repudiate the realist conception & tdorrespondence theory of truth. They
do not agree with scientific realists that theaatientity is real and can be captured by
fundamental theories and laws. Although some eaiists (e.g. Cartwright) hold that
unobservables are real entities, they do not thimkt a single fundamental law
accounting for theoretical entities is availableBecause of the rejection of the
fundamental reality, antirealist such as van Fexasends to accept that empirical
adequacy should be the epistemic criterion of engific theory. Antirealists do not need

to subscribe to the truth-valuability of theoriagheory evaluation.
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By detaching truth (and approximate truth) fromottyeevaluation, antirealists do not
have the pressure to adhere to a strict criterfaineory choice as scientific realists do.
As seen in Chapter 3, antirealists do not needtsider as a criterion how faithfully a
theory could depict the deep structure of the teali Constructive empiricists are
contented to show that empirical adequacy is aicserfit criterion for theory choice.
Historical school of antirealist does not see thebfem of theory choice an issue, for
they hold that any impasse in theory choice camelselved when science progresses.
This group of antirealists (e.g. Laudan) holds ttred rationality of theory choice is
justified by the history of science. Pragmatiastsother group of antirealists discussed in
Chapter 3, claim that there is no single fixedecidin in deciding between rival theories.
Putnam, one of the pragmatists, has rejected fwemalists’ assumption of God’s eye
viewpoint. He asserts that pragmatism is a priedipat allows alteration of beliefs and
practices when required. Flexibility is allowedtire practice of science, including in the
criteria of theory choice. Hence, pragmatists hlagser burden confronting a dilemma
of empirically equivalent rival theories, for acdorg to them the most pragmatic theory
should be advocated in order to make progress iense. However, Putnam still
maintains that the chosen theory must be objectidence, we can anticipate that the
pragmatists would favor a theory which has a wiglege of merits (e.g. true, simple,
elegant, coherent, etc.) provided that the objégtief the chosen theory is warranted.
Anti-fundamentalists (e.g. Cartwright), which istfourth type of antirealists discussed
in Chapter 3, endorse the adoption of multiple nedead laws in science. They oppose

the notion of a single model/law that accounts tfee fundamental reality, which is

353



claimed non-existent. Hence, anti-fundamentatistsnot have a pressure (as scientific
realists do) to ensure that ordge theory/model is the legitimate choice, for theyrix

have to commit to a view that there is only onetiignodel which can be true about the
physical phenomena. In fact, more than one thewgél could be legitimately chosen,
claimed anti-fundamentalist, to account for thdeddnt aspects of a complex physical

phenomenon.

Despite the rejection of truth-valuability, antilies share a commitment of objectivity-
valuability as a criterion for theory choice. Thaeyould allow more than one
theory/model to explain the physical phenomenahaut having an intention to reduce to
one, with the proviso that these theories mustljective in accounting for the reality.
For antirealists, it is acceptable that (contradientific realists) there exist more than one
objective way to depict the world, provided thae tkxplanatory theories are not
contradictory to each other. This antirealist catnmant will not be challenged if the
competing candidate theories are not contradictorgach other, but predicament will
rise if otherwise. Given an array of contradictomal theories, antirealist’s objectivity-
valuability serves no better criterion than scigntiealist’s truth-valuability. Although it
is not a requirement for antirealists to stipuldieir criteria to pick only a single theory
out of the rivals, they are challenged to demotestvehich theory is more objective to
deserve for being chosen. Similar to the casec@nsfic realists, antirealists are
required to provide a ranking for the candidateoties, based on the degree of
objectivity of each theory. As elaborated in Satti6.1, a satisfactory ranking is

implausible.
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Some antirealists, especially those from the histbrschool, may argue that a
satisfactory ranking for the candidate theories banmade possible by the history of
science. We just need to sit tight and wait, they argue, history of science will tell us
which theories are more objective than the rests, thus should be chosen as the
plausible theories. They may go further by enutmegahe surviving theories that are
retained by the history of science, and claim tthetse survival theories are more

objective than their rivals.

Unfortunately, this rebuttal misfires, by mistakitigeory change for theory choice.
Although there is a connection between theory chargl theory choice, they are not the
same. Theory change requires theory choice, lmtrdhierse is not true. Moreover,
theory change is the (behavioral) consequenceeafryhchoice, and it is not intimately
related to the (conceptual) criteria of theory cleoi Theory change endures in time,
while theory choice does not. Transition from adity to another sometimes take years,
for it is not a transition of concept per se, itaiso a process of acceptance and belief
transition in scientific community. Thus, theorjtange involves arguments for and
against the new theory that takes place in a steecommunity. It is fair to say that
theory change is a historical process and the itramsof theories is justifiable by the

history of science.

However, theory choice is more of a conceptualerathan a historical process. It is

intimately tied to the criteria of choice. Theaoice is justifiable by the conceptual
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reasons, not by the historical factors. A jushiiachoice must provide reasons why a
particular theory is preferable to its rivals. $heaeasons should base on the epistemic
merits of the theory. A theory choice is justifialand rational if its criteria are necessary
and sufficient to ensure that any theory being ehas the best one among the rivals.
Those who have attributed the criteria of theorgich with historical dimensions have
overlooked the fact that history is full of contergy. The success of a theory in the past
cannot guarantee its continuous success in theefutwt to mention that the cause of
success may have occurred by accident (e.g. teewdisy of X-ray or the discovery of a
new species). Historical success of a chosen yheanot justify the rationality of the
criteria for theory choice, for we cannot ensuiat the historical success of any theory is

not determined by contingent factors.

| have demonstrated in the previous chapters teatibtirealist account of theory choice
is not without problem. Antirealists need to fiacgolution to ensure that their criteria of
theory choice are capable of singling out the dbjectheory (i.e. empirical adequacy,
etc). A ranking of the degree of objectivity oétbandidate theories is required to ensure
that only the right theory will be chosen. Withaiich a ranking, antirealists cannot
claim that their criteria of theory choice are eatll. Unfortunately, having an objective
ranking of theories requires an objective criterafnranking, which is implausible to
formulate because there is no reference for proguan objective criterion of ranking.
There is no way to resort to the definition of alijeéty of theories in setting out an
objective criterion for theory ranking, for it walincur circularity in the argument. The

problem of theory choice is still a hard nut toosréor antirealists.
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6.3 Relativism and the Problem of Theory Choice

Relativists understand the notion of truth from pieralistic perspective. They maintain
that it is not reasonable to stipulate a priori thenolithic nature of truth, for some
relativists believe that there exist more than oeality (e.g. Goodman), while other
relativists hold that a single reality could beresgented in multiple forms (e.g. Kuhn).
Notably, relativists that are discussed in Chaptére. Goodman, Kuhn, and Feyerabend)
are self-claimed rationalist in their accounts oiestific progress. They hold that a
relative attitude toward scientific theory shoulel ddvanced for the benefits of scientific
development. Apart from embracing a normativetinakan, they also demonstrate that

relativism is prevalent in the history of science.

Relativists who hold that there are more than aadity, or more than one version of
reality (e.g. Goodman’s pluralistic view of “worlgersion”), incline to maintain a

pluralistic notion of scientific theory. They fintb good reason to believe a priori that
the correspondence theory of truth will hold givie pluralistic ontology of reality.

Historical examples were used by ontological reisis to further support the notion that
scientists in different epochs or different cultusackgrounds are working in different
worlds with different theories. The pluralisticatity appears to be reflected by the
pluralistic framework of knowledge. The severelpeon that challenges relativists is
that they have no recourse to validate whetherfthmework-dependent knowledge
genuinely depicts the reality. This challengeat handled satisfactorily, would lead to

agnosticism and skepticism, which is detrimental th@ development of science.
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However, the relativists that were discussed in pB#ra4 are neither agnostics nor
skeptics. Kuhn, for example, holds that the dgwelent of science is possible even
though it proceeds in a discontinuous manner. fadgnd, on the other hand, stresses
that relativism and pluralism can promote scietiirogress. In Chapter 4, | have
demonstrated that the relativism of the discusselbgophers is premised with the aim
of science, which is scientific progress. Thisnpise, though in a relativistic flavor,
corresponds to Laudan’s anti-realist notion of tdogical heterogeneity” (i.e. diverse
aims of science) (Laudan 1986). Notably, relatsvisold that the diversity of aims of
science justifies relative criteria of theory chejigvhereas Laudan rejects relativism and
maintains that the criteria of choice are justifi®dthe scientific theory and the world
(Laudan 1986). The main difference between rakitvand Laudan’s notion of the aim
of science, according to Laudan, is that the fornwion is irrational while the latter is
rational. If this is the case, as supposed by aaudve then have a valid reason to
believe that the relativist's criteria of theoryoate is irrational, whereas Laudan’s (and
some other anti-realists’) criteria of theory cleis rational. Interestingly, as | have
elaborated in Chapter 4, relativists such as KutthFeyerabend argue that rationality is
an integral part of the contexts in which sciestigte working. For them, there is no
single definition of rationality. Pursuing a unisal definition of rationality, as
propounded by scientific realists and anti-reglists an irrational endeavor since
relativists think that it does not reflect the diigy of the world and scientific theory. On
the contrary, relativists claim that only relativiswith context-dependent rationality)
can account for the world and science in a faithvfialy. They thus conclude that

relativism is a rational approach to science, anthé criteria of theory choice.
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Apparently, there is no hope for conciliation betwescientific realists and relativists on
the issue of rationality and the criteria of theahoice. However, there is a point of
convergence between anti-realism (especially Lasdghilosophy) and relativism on
this issue. Both camps are divergent on what datess the rationality of the criteria for
theory choice, whereas they are in agreement onsthece of the constitution of
rationality. As shown above, Laudan holds thatrdteonality of the criteria for theory
choice is derived from the scientific theory and ttorld. Similar arguments are seen in
the writings of relativists such as Goodman, Kubangd Feyerabend. Goodman, for
instance, asserts that the rationality is worldsi@Tr-dependent. Rational theory choice is
possible within a world-version, according to Goaam since each world-version
grounds its own rationality and does not allow ¢beflicting definition of rationality to
co-exist within a single world-version. Howeverpd@lman grants that different world-
version might have different definition of ratioitgl For relativists, the co-existence of
different contexts (i.e. world-version, paradignetc) does not imply irrationality in
science because the context-dependent rationaldsnqies the scientific progress by
shaping the context-dependent criteria of theowyiaeh This is closely associated with
Laudan’s view that the criteria of theory choice dependent on the scientific theory and
the world. As Laudan explicitly agrees that ourrbdbcand science are changing, it is
reasonable to assume that Laudan would grant tivatvorld and science are not the
same in different temporal points. As such, ourldvand science are distinct in different
temporalcontexts. Hence, physics in 1800 was in a different terapaontext when

compared to physics in 2012. Since Laudan hametlhithat the rationality of science is
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rooted in scientific theory and the world, he hasreason to reject the view that what
constitutes the rationality of physics in 1800 iffedlent from what constitutes the
rationality of physics in 2012. Conceivably, Landaould have no reason to repudiate
the view that the rationality for the criteria dfebry choice in 1800 is different from
2012. Hence, Laudan’s conception of rationality rédativized. Importantly, the
relativization of Laudan’s notion of rationality honly brings anti-realism and relativism
into convergence, rationality is also preservedeiativist’'s and anti-realist’s criteria of
theory choice. This concept of rationality groutigis aim of science, that is, the progress
of science. This aim, commonly held by anti-rdali@.g. Laudan) and relativists (e.g.
Feyerabend), is undeniable by scientific realistd any rational agents. Because the
relativist's notion of rationality grounds the aiof science, the relativist's criteria of

theory choice may as well be seen rational by atigmal agents.

Granting that relativist’s criteria of theory cheics rational, and should be pursued, it is
apparent to see the flexibility that the relativigts in tackling the problem of theory
choice, as compared to scientific realist and eedlist. For relativist, any criterion of
theory choice is rational as long as the aim okrsm (i.e. scientific progress) is
warranted by that criterion of choice. Given aragrof diverse criteria of choice which
are on a par in terms of rationality, relativistsuld have a greater leeway in applying the
criteria to rival theories. As relativists are mainstrained by strict criterion (e.g. truth,
empirical adequacy) as faced by scientific realestd anti-realists, it is legitimate for
them to adopt a pragmatic approach in applying dhieeria of theory choice. To

illustrate, it is legitimate for a relativist to @nace simplicity as a criterion of theory
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choice in contexC;, while embracing coherency as a criterion in aeottontextC,
with the proviso that the selected criterion infefiént contexts can promote the aim of
science (i.e. scientific progress). Scientificlista and anti-realists do not have the same
flexibility that is enjoyed by relativists. Althotigboth scientific realists and anti-realists
would not disagree that the aim of science shoelgiomoted by the criteria of theory
choice, they would not allow non-epistemic standdedg. simplicity, elegance of theory)
to be the criteria of theory choice, even if thesa-epistemic standards could promote

the aim of science.

The challenge faced by relativists is that theiteaon of theory choice, regardless of
what it is, is insufficient to determine the choioean affirmative way. Relativists such
as Kuhn and Feyerabend assume that the final cleoigeng rival theories involves
socio-psychological factors such as persuasion.other words, relativist's criteria of
choice are necessary but insufficient to deterntineeactual choice, as the actual choice
can be influenced by non-rational socio-psycholalgfactors. The indetermination of
relativist's criteria of theory choice, which regs the supplement from socio-
psychological factors, is seen as an evidenceationality in the doctrine of relativism.
Critics may reasonably argue that the rationalftyheory choice is not warranted when

the actual choice is determined by non-rationabficsuch as persuasion.
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