CHAPTER 4: RELATIVIST ACCOUNTS OF THE PROBLEM OF TH EORY
CHOICE

4.1 Introduction

Relativism and realism are rival views of sciendée history of relativism is as old as
that of realism, both of which having their root the Ancient Greek philosophy.
Relativism, according to the historian of philosgptan be traced back to the time of the
Sophists. Protagoras, one of the greatest Sophiske fifth century BC, who claimed
that man is the measure of all things has set #s&lprinciple for the relativism ever
since—“there are two arguments on every subjectitlfiGe 1977, 24). According to
Guthrie, a great historian of Ancient Greek philgsp Protagoras’s ‘man-measure’
claim is a form of “an extreme subjectivism accoglito which there was no reality
behind and independent of appearances,..., and weaie the judge of our own
impressions.” (Guthrie 1977, 186). The criteriakabwledge, according to Protagoras
and Greek Sophists, are relative to each mars dbmceivable that the criteria of theory
choice, according to the Sophists’ tenets, inde=thlthe subjectivity of the agents who
adjudicate between rival scientific theories. Asrg man is the measure of things, there
would be no objective and standardized criteria tfegory choice. All conceivable

criteria would be on an epistemic par.

Skepticism is always connected to relativism in ofg¢he two ways: either (1) from
skepticism to relativism or (2) from relativism siepticism. The (1) is exhibited by
those who doubt the existence of reality or thewkaddaility of the reality, and go further

to maintain that any theory that accounts for #adity is no matter of fact. This group of
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skeptics-relativists views scientific theory as @olt rather than emphasizing the
dimension of objectivity/truth of a theory. The) (8 demonstrated by those who hold
that the merits of scientific theory are framewbdsed. This group of relativists rejects
the notion that there exists fundamental scienttieory across scientific communities
and historical epochs. There is a danger to ghtte skepticism when these relativists
draw a conclusion that the reality cannot be dssoneutrally (objectively) by any
scientific theory. Notably, not many relativistee aradical skeptics about reality and
scientific theories. For radical skepticism camdhabe a consistent doctrine. It is

always found self-refuting in the radical versidrskepticism.

This chapter aims to discuss the doctrine of ngkath and its connection to the problem
of theory choice. | discuss Nelson Goodman’s ngkah at length in Section 4.2. His
notions of world, world-versions, and world-makiage elaborated in connection to the
problem of theory choice. Section 4.3 is allocdt®dhe discussion of Kuhn'’s relativism,
with the emphasis on his notion of paradigm. Tdsueés of theory choice are discussed
in connection to different phases of science. fdiation between incommensurability
and theory choice is also discussed. Finally, Fyend’s relativist position is elaborated

in Section 4.4.

4.2 Goodman’s Conception of World and World-versios

Goodman is a nominalist who espouses individuastifulars) over classes (universals)
(Eberle 2009, 451). In the classical debate betwealists and nominalists since the

middle age, these two camps converge on the poéttsubstances are real. However,
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they disagree on the ontological status of propertiRealists hold that properties are real,
which are universals in the sense that multipletaimse of properties is possible
(Campbell 2009, 606). Nominalists, however, cldimat properties are not real, “being
mere shadows cast by resemblance, or languageghits of classification” (Campbell

2009, 606).

Goodman’s nominalism adheres to the basic tenetclagsical nominalism, and
transcends to accept individuals of any kind, bafttangible and abstract (Eberle 2009,
451). Tangible and abstract individuals are r@etording to Goodman, because they are
conceptually human-made. This marks a differeneevéen Goodman and other
nominalists who maintain that individuals are naliyrreal. For Goodman, the world is
made up of various individuals that can be conakfe be it concrete or abstract, natural
or manufactured. Such fabrication is done by hushamnd. For Goodman, world
cannot exist independently without cognitive atidd (Nolt 2004, 71). World
encompasses not only natural things and artifitialgs, such as mountain and chair.
The Goodmanian world also comprises of abstracgthsuch as numbers, fiction, arts
and music. Unlike other philosopher such as Lewml® takes world as a function of
propositions to truth-values (Berto 2010, 471), Guoan’s does not take this semantic

approach to account for the ontology of world.

However, Goodman does not hold that the everydaydwbe it natural or artificial, is

the ultimate reality. He views the everyday wdrnderms of a multiplicity of different

worlds. A poet lives in the world of poetry, whasea scientist lives in the world of

180



science. Goodman stresses that he is by no meamsdal realist who embraces the
existence of possible worlds when he speaks ofriay af multiple worlds. All worlds
are actual worlds (Goodman 1978, 94). These auwtadts are not multiple alternatives
reducible to a single actual world.

We are not speaking in terms of multiple possiliteraatives to a single actual

world but of multiple actual worlds.

(Goodman 1978, 2)

The world is made, not found (Goodman 1978, 22)s hoteworthy that Goodman does
not account for the way to individualize the abstiadividuals that constitute the world.
Goodman concerns what can be made of abstractidodig rather than what are the
basic constituents of them (Elgin 2009, 290) andtwimy to differentiate between them.
Although Goodman does not make explicit what hemaday abstract individuals, we
can rightly assume that symbols, triangles, andicalsotations that have been
enumerated by him iWays of Worldmakingare examples of abstract individuals.
Goodman’s recognition of abstract individuals aal garticulars in our residing world
marks a divergence from the standard metaphysiaahahat abstract individuals are
mere possible that exist only in the possible w@dller 2007, 78). This departure from
the standard view of abstract individuals is alsared by Kripke in the context of the
existence of fictional entities, where the lattee &n some sense” abstract entities that
exist in our concrete world (Thomasson 2009, 14-18)e difference between Goodman
and Kripke is that the latter claims that fictioreitities are abstract entities existing
contingently in a concrete activity of writing dosy telling (Thomasson 2009, 15), while

the former does not explicitly attribute existehttantingency to abstract individuals.
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However, Goodman implicitly implies that abstractlividuals can be expressed only
through tangible medium, such as sounds, pictara$words. The example given is the
abstract paintings that have no subject which “retly refer by exemplification or
expression” (Goodman 1978, 105). All of the alttradividuals lie within the actual
world where human reside (Goodman 1978, 104).

Fiction, then, whether written or painted or actagplies truly neither to nothing

nor to diaphanous possible worlds but, albeit meéapally, to actual worlds.

(Goodman 1978, 104)

Goodman’s concept of abstract individuals is natpuformal objects as numbers are.
It shares the characteristics of “earthy abstragidposed by Peter Simons, which
implies that the ontological difference betweenti#ts individuals is the difference of
materiality in connection to their relevant conerdbmain (such as music and art works)
in the actual world (Simons 2003, 491-492). Thatoisay, abstract individuals can be
instantiated as concrete individuals. For both dho@an and Peter Simons, the difference
between abstract individuals can be identified heirt different ways of concrete
instantiation (e.g. Beethoven’s third symphony &ftd symphony can be differentiated
when they have been instantiated by musicians, being performed in a concert).
Interpreting Goodman’s concept of abstract indigiduwith this “earthy” flavor (i.e.
abstract individuals can be instantiated as coacdnglividuals) may save him from being
accused as a self-contradictory nominalist, fortrabs individuals are universal

substances that embraced by realists.
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According to Goodman, saying that individuals aratlds are made is not amounting to
holding that (i) they are mere artifacts withouttural existence; (ii) one can create
individuals and worlds in any arbitrary way. Goanmdoes not say that an individual,
for instance, a mountain is human-made, in suclathat the individual (eg. Mountain)
that fits into the world is fabricated. Worlds anade “by making versions” (Goodman
1978, 94). 1t is the versions that are made ptmrany scientific activity and
consequently determine the worlds one resides. céjeoodman has placed an
emphasis on the conceptual context of the worldssimes—rather than the entities in
the worlds. The versions are abstract individiralthhe Goodmanian sense; whereas the
entities in the worlds, which are the contentshef versions, are the instantiated concrete
individuals. This interpretation of versions-camtterelation is inline with Goodman’s
nominalism. In fact, the contents are dependenthernversions not only ontologically,
but their meanings are also determined by the aessi The contents of the versions are
causally connected to the contents of the worlds.can be concluded that when
Goodman uses the term “worldmaking”, he impliesréi@n-making”, or “world-version
making” to be more specific. We may reasonablystjae how it is possible for
Goodman’s world-version not to be a concept oflamiversal), which is supposed to
be rejected if he is a serious nominalist. Howg@wodman seems taking this issue
lightly by treating anything, perhaps including tlencept of world-version, as an
individual. Goodman’s strategy is to reduce albbtances, be it concrete or abstract, to
“physical particles or phenomenal elements” (Goodm&®78, 95). However, such
strategy is not successful in defending the unaldike concept of world-versions as a

consistent nominalist tenet, because world-versayasnot substances (that is, it cannot
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be localized in time and space). Goodman is awhthis plight as he declares that he
does not impose nominalistic restrictions in hipasition of worldmaking (Goodman
1978, 95).

| am sometimes asked how my relativism can be @ezhwith my nominalism.

The answer is easy. Although a nominalistic sysspeaks only of individuals,

banning all talk of classes, it may ta&keything whateveas an individual. [my

emphasis]

(Goodman 1978, 94)

Nominalism of itself thus authorizes an abundarfcalternative versions based

on physical particles or phenomenal elements anarg things or whatever else

one is willing to take as individuals.

(Goodman 1978, 95)

Worlds are fabricated in a way that conforms to ¥Resions, which are the frame of
reference. Version as a form has world as itsezantSuch form and content are bound
to form the world-version, which is a frame of mefece fabricated by human before any
intellectual activity can be carried out. Howewsorld-versions are not arbitrarily made.
The fabricated worlds are “actual words made by andwering to true or right
versions.” (Goodman 1978, 94) True or right varsiare made based on the entities in
our residing world, such as “physical particlepbenomenal elements” (Goodman 1978,
95). Goodman proceeds further to claim that rightsions may also be based on
“whatever else one is willing to take as individiiain the version-making (Goodman
1978, 95). This implies that although Goodman &dltht his acceptance of countless
right world-versions “does not mean that everythgaes” (Goodman 1978, 94), his

willingness to allow any individual things to beedsas the constituents of world-versions

is still amounting to radical relativism. Grantittgat anything can be the constituents of
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world-versions, Goodman claims that worldmaking ncayminate in different world-

versions.

This does not mean....that worlds are built from tetra We start, on any
occasion, with some old version or world that weehan hand and that we are
stuck with until we have the determination andlgkillemake it into a new one...
Worldmaking begins with one version and ends witbther.

(Goodman 1978, 97)

The uniformity of nature we marvel at or the urabliity we protest belongs to a
world of our own making.
(Goodman 1978, 10)
Goodmanian world-version rejects the notion of dtimate reality and a single
interpretation of the world. Instead, the Goodraanivorld-version allows a pluralistic
way of interpreting the world and its constituent&oodman rejects the reduction of
pluralistic world-versions to a single world (Gooalmn 1978, 4). Pluralistic world-
versions, which are independent from one anotlee independent importance and thus
irreducible to the world-version of physics (Gooadmk78, 4-5). Notably, multiple
world-versions are not always homologous. Theyparenissible to be in conflict.
The pluralists’ acceptance of versions other thiaysigcs implies no relaxation of
rigor but a recognition that standards differemniryet no less exacting than
those applied in science are appropriate for apipigaiwhat is conveyed in
perceptual or pictorial or literary versions.
(Goodman 1978, 5)
In one world there may be many kinds serving déifémpurposes; but conflicting
purposes may take for irreconcilable accents anurasting worlds... Grue
cannot be a relevant kind for induction in the sameld as green, for that would

preclude some of the decisions, right or wrong, tleastitute inductive inference.
(Goodman 1978, 11)
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The irreducibility of pluralistic world-versions ta single fundamental world-version
identifies Goodman as a relativist. The irredditipof pluralistic world-versions implies
that there are no unique truth and objective ngahhere this absence of uniqueness is
the core doctrine of relativism (Gellner 1982, 188pr Goodman, reductionist approach
is impossible because it undermines the diverseayegrated world-versions that one
possesses. In a relativist's account, world-vessiare conceptual schemes, which are
sets of fundamental beliefs about the world (Bagi@a 2004, 165). The reductionist
approach that undermines the organic world-versigitisthus cast partiality in one’s
world-version.

To demand full and sole reducibility to physicsamy other one version is to

forego nearly all other versions.

(Goodman 1978, 5)

World-version is taken by Goodman as a functiorhoWw worlds are made, with the
individuals in the worlds assuming the role of aates. By dissolving individuals into
the function of world-version, Goodman has abstifrem answering the problem of
individualization of abstract individuals that Haims exist.

With false hope of a firm foundation gone, with therld displaced by worlds

that are but versions, with substance dissolved fanction...... we face the

guestions how worlds are made, tested, and known.

(Goodman 1978, 7)

Goodman constructs a theory of pluralistic worldsiens by dissolving substance
(individual) into function. World-version as fuimmb implies conceptual frameworks and
properties. As a nominalist, Goodman is not supgo® endorse the existence of

properties. Instead, Goodman’s endorsement oélitic world-versions also implies an

186



implicit endorsement of the multiplicity of proped, which is a metaphysical realist
doctrine of the existence of universals. Accordimgnetaphysical realist, universal as a
shared entity encompasses the properties of ingigdand the kind to which they belong
(Loux 2006). The conception of world-version whiphesupposes a multiplicity of
properties has allowed metaphysical realism tolsimea Goodman’s nominalist thought.
Talk of unstructured content or an unconceptualigggen or a substratum
without properties is self-defeating; for the tatkposes structure, conceptualizes,
ascribes properties.
(Goodman 1978, 6)
Predicates, pictures, other labels, schemata, v@imwiant of application, but
content vanishes without form.
(Goodman 1978, 6)
Content consists of individuals or substancess this content, which is also known as
fact, that constitutes the world. In the postdirggic turn in the analytic tradition, facts
are truth-bearers that have no independent exstanthe world (Hossack 2007, 32).
However, Goodman’s conception of facts is deparfign this traditional standard

interpretation, for he speaks of physical and peted facts that are independent of

language.

Although “facts constitute the one and only reatidlo(Goodman 1978, 91), many facts
that fit the past may diverge in the future, asestdby Goodman (Nozick 1993, 123).
The belief in the divergence of past facts intofedént future facts thus reasonably
accounts for the existence of multiple worlds andtiple world-versions. For Goodman,

worlds are made from other worlds (Goodman 1978, 6)
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The many stuffs—matter, energy, waves, phenomenat-wbrlds are made of
are made along with the worlds. But made from ®hatot from nothing, after
all, butfrom other worlds
(Goodman 1978, 6)
The existence of multiple worlds and world-versiars also be accounted from the
perspective of culture and society. Men live iffadent society who inherited different
cultural background see things differently. Fumthere, “worlds may differ in that not
everything belonging to one belongs to the oth&bddman 1978, 8). Cultural or
societal impact on the multiplicity of worlds andord-versions is an unavoidable
practical need (Goodman 1978, 9). Though Goodmas dot say much about the actual
constructional process of worldmaking, Hacking stsithat Goodman’s constructivist
conception of worldmaking ought to be interpreted aasocial process because it is
people who make the world (Hacking 1999, 45). RdgeBoghossian has identified this
constructivist approach as “constructivism abowtgawhich states that “all facts are
socially constructed in a way that reflects our tcagent needs and interests.”
(Boghossian 2008, 377)
Eskimo who has not grasped the comprehensive contespow differs not only
from the world of the Samoan but also from the daf the New Englander who
has not grasped the Eskimo’s distinctions.
(Goodman 1978, 9)
Since the constructions in question are socialhtiogent, it looks as though one
society may construct the fact that p even whiletlaer one constructs the fact
that not-p. But it couldn’t be the case both thaind not-p.
(Boghossian 2008, 378)

Goodman points out that “we make worlds by makiegsions” (Goodman 1978, 94).

Worlds are constructed through the lens of worldsiems. Without the latter, one cannot
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perceive and know the former. One may rebut bingian example, making an analogy
between worlds and buildings, and between worldiges and blueprints, that building
can be perceived or known without a blueprintisltrue to say so, to a certain extent,
that one does not need to have a detailed blugprimind prior to perceiving a building,
but it is not true to claim that one needs not ésgess the idea of what constitutes a
building. Such idea, which is the Goodmanian wardsion, defines the nature of a
building. Without a world-version of police statioone may not be able to differentiate
between police station and other buildings (sajospital). More seriously, without
world-version, one cannot live a normal life be@bg is unable to perceive something
as something. To illustrate, a cat on the street mpexceive the building of a police
station; yet this animal is unable to perceive thatding as a police station because it

does not have a Goodmanian world-version.

Facts are the contents of world-versions, whickelative from one world to another.
Goodman repudiates that there are absolute andtmgjefacts. Instead, facts are
abundant and varied in the world. Therefore, tleldvcan be perceived in various ways
by different perceivers. However, Goodman perrfits similarity of facts and world-
versions (Godfrey-Smith 2009, 106) in order to dampdown the occurrence of
exclusively inconsistent and conflict worlds. Factre translatable into each other
because most of them are either similar or notusketly incommensurable. If the facts
are mutually translatable into each other, theycammensurable varieties of the same

fact.
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The chapter before began with the rather reprohajdastion “Can’t you see

what's before you?”, and arrived at the illumingt@nswer “That depends...”....
one thing it depends on heavily is the answer itbagtother question: “What do
you make of it?”
(Goodman 1978, 91)

Did the sun set a while ago or did the earth ri3e@s the sun go around the earth
or the earth go around the sun? Nowadays, we ntarthadeal with what was
once a life-and-death issue by saying that the ensdepends on the
framework....the geocentric and the heliocentric ie&1s while speaking of the
same particular objects—the sun, moon, and planatisibute very different
motions to these objects. Still, we may say the wersions deal with the same
facts if we mean by this that they not only spebihe same objects but are also

routinely translatable each into the other.
(Goodman 1978, 93)

Goodman’s conception of world-version is a contaksti approach. Two scientists may
make observation with different world-versions, ai@ag at different theories, while
working with the same facts of the same world. @pedl has distinguished two types of
contextualist, namely of semantic and of inferdnt@happell 2008, 532). Semantic
contextualists hold that the meanings of epistewicds such as ‘know’ vary across
contexts; while inferential contextualists hold ttillae epistemic problem varies across
contexts primarily due to the variation in the dingon of contexts (Chappell 2008,
532). Goodman is apparently an inferential conighigt, for he holds that multiple
worlds—as the constitution of world-versions— existGoodman argues that both
geocentric and heliocentric world-versions are triggrsions based on their own context
of argument. He reaches an extreme conclusionati@atmay adopt any world-version
and theory as one deems fit to suit her purposes.

In practice, of course, we draw the line whereverlike, and change it as often

as suits our purpose. On the level of theory, liteb&ck and forth between
extremes as blithely as a physicist between paréiod field theories.
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(Goodman 1978, 119)

As a contextualist who holds that there are mudtigbht world-versions that exist
legitimately, Goodman inclines to embrace contefdtivism. According to Cappelen,
content relativism states that interpretation ohteat/fact varies across interpreters
(Cappelen 2008). An observed fact may be integgrédifferently by two scientists who
are working with different world-versions. A phgsit may interpret the term “time” in
the context of Newtonian linear framework while bdleague may interpret the same
term in the context of Einsteinian spatial-tempdramework. Following Goodman’s
train of thought, a scientist may switch betwedifedent world-versions, but he cannot
hold multiple conflicting world-versions simultanesdy about the same fact. It is
because the same fact should exist in the samedwand conflicting world-versions
imply the conflict between different worlds (Goodmd978, 116). A particular
investigated fact is not permissible to exist irotdifferent possible worlds (but it is
permissible to exist in different actual worldsclkuas world of science and arts), for
Goodman rejects the existence of possible worM#en confronted with the plight of
world-version choice, the scientist will go througprocess called reflective equilibrium,
which is a process of adjustment to achieve a etalgherence among different
judgements (Goodman 1953; cited Kelly 2005). Heatdeast at the high level, choice
among competing world-versions is possible by usthg method of reflective
equilibrium—uwhich is a concept introduced in Goodrsa-act, Fiction, and Forecast
(surprisingly, it was disappeared in the laMays of Worldmaking Reflective
equilibrium is a method that operates contextu@lglly 2005, 185), which is perfectly

apt to be applied as a strategy to choose amongri@y of rival world-versions.
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However, Goodman provides no clue to implementeftgctive equilibrium when one is

confronted with conflicting world-versions abouetsame fact.

4.2.1 Ways of World-making

Goodman elaborates at length five ways of worldimgk Although world-making is a
process that discards the fundamentalist concepfidruth, one should not deliberately
ignore the place of truth in world-making. The geal notion of truth is sometimes a
required but insufficient standard in the proceswarld-making. Furthermore, truth is
relative to the worlds.
Insofar as a version is verbal and consists oestants, truth may be relevant.
But truth cannot be defined or tested by agreemaht ‘the world’; for not only
do truths differ for different worlds but the natuwf agreement between a version
and a world apart from it is notoriously nebulous.
(Goodman 1978, 17)
The nebulous nature of agreement between a workleveand its relevant world allows
flexibility in the way of world-making. Such obstty is the immediate result of the

absence of an ultimate truth. There is no ultinséémdard in making a world. Hence, a

multiplicity of worlds can co-exist legitimately.

Although Goodman allows the multiplicity of worlde be fabricated, he stresses the
importance of creating right versions of worldsRight version’ does not mean ‘true
version’. For Goodman, a right version of worldang an apt version that suits the

purpose of world-making. For example, the worldhwthe version of molecules is not
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the apt world for the everyday world (Goodman 19B), yet it is relevant only to the

physicist world.

That right versions and actual worlds are many admgobliterate the distinction
between right and wrong versions, does not recegnmerely possible worlds
answering to wrong versions, and does not imply #llaright alternatives are
equally good for every or indeed for any purpose.

(Goodman 1978, 20-21)

Thus, when speaking of ways of world-making, Goodreanphasizes on the ways of
making right version of world for the right purpos&he rightness is a relative standard
which does not preclude conflicting world-versions.
The dramatically contrasting versions of the waréh of course be relativized:
each is right under a given system—for a givenrg@ea given artist, or a given
perceiver and situation.
(Goodman 1978, 3)
A right world-version is important because it detgres the rightness of the world.
Goodman holds that there is no foundation for usrtaotrate the rightness of a world
without the lens of a right world-version. Howeyv#ere is no objective way to arbitrate
the rightness of a world-version. The only staddfar rightness is a pragmatic one—
fitting the purpose of the person who lives in tivatld.
Yet doesn't a right version differ from a wrong gost in applying to the world,
so that rightness itself depends upon and implie®d? We might better say
that ‘the world’ depends upon rightness. We carnestt a version by comparing
it with a world undescribed, undepicted, unpercgive. While we may speak of
determining what versions are right as ‘learningubthe world’, ‘the world’
supposedly being that which all right versions désg all we learn about the

world is contained in right versions of it.
(Goodman 1978, 3-4)
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Goodman’s treatment of the notion of world and wertrsion inherits much of the
continental philosophical style, which can hardéyanalyzable to a specific referent. He
claims that there are five indispensable ways ofldvmaking. Firstly, world can be
made by “composition and decomposition” (Goodmangl9-10). Itis an approach that
requires one to assemble and dismantle facts. sAndiion between part and whole
needs to be drawn in the first place. In orthodogount, part-whole relation is applied
to any kind of objects (Uzquiano 2006, 137), benysical or abstract, observable or
unobservable. Goodman raises no argument aghiasirthodox view. On the one hand,
connection between parts should be identified oheoto recognize the whole; On the
other hand, identifying features of the part is Weey to decomposing the whole. Both
composition and decomposition requires identifmatof the relationship between facts.
It is made possible “by the application of labeiames, predicates, gestures, pictures,
etc.” (Goodman 1978, 7-8) Goodman’s suggestiomsaig proper name for the labels in

composing and decomposing the world is consistéhthis nominalism.

World can be made by composing and decomposingveMer, Goodman holds that not
every single composing or decomposing activityaistdmount to creating a brand new
world. This may prevent the existence of an itéimumber of worlds. What Goodman
expects is the construction of right worlds, nommewous worlds which do not serve the
purpose of their creator.

We do not make a new world every time we take thismgart or put them together

in another way.
(Goodman 1978, 8)
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Goodman treats pictures and predicates equallyrtiapoin the process of world-making.
Along with gestures and names, they are labels ¢in& can use to compose and
decompose the world. These labels denote the tautpiely (Goodman 1978, 102)
when they are decomposed; while denote generalgnwiey are composed.
Thus pictures may make and present facts and ipatiécin worldmaking in
much the same way as do terms.
(Goodman 1978, 8)
The right world that is constructed with the aid afy labels—predicates, gestures,
pictures, etc—has a salient feature of consistentiyere is consistency if one’s world
exhibits regularity.
Only so, for example, do our observations of enasraixhibit any regularity and
confirm that all emeralds are green rather thahdhare grue... The uniformity
of nature we marvel at or the unreliability we psitbelongs to a world of our
own making.
(Goodman 1978, 10)
Thus, consistency is a measure that determinée ifight world is made by the ways of
composing and decomposing. It is apparent that $aientists may hold rival yet
consistent (at least, partially) theories. Accogdto Goodman’s way of world-making,
both rival theories are right (Goodman avoids usgheyterm ‘true’) and worth pursuing
as long as internal consistency can be achievezhbly of them.
.... worlds differ in the relevant kinds they congexi
(Goodman 1978, 10)
So, the world of scientisA differs from that of scientisB in the sense that they

subscribes to different theories. Rival theories different in the sense that they have
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different theoretical contents. However, they egkevant in the sense that both are
relevant to the same facts. Hence, rival thearesrelatively right (Goodman foregoes
the term ‘true’) theories if they are internallynsistent and relevant to the facts. Theory

consistency and fact relevancy are the criterid@bry choice.

The second way of world-making proposed by Goodimanprocess called weighting. It
is a process of placing the emphasis differentlywiorld-making. Certain facts are
emphasized more than others, for they are moreaetdor the intended world.

While we may say that in the cases discussed selaeant kinds of one world

are missing from another, we might perhaps betteitisat the two worlds contain

just the same classes sorted differently into esiéand irrelevant kinds.

(Goodman 1978, 10)

Weighting is also a process of changing interestsdeveloping new insights (Goodman
1978, 11). New insights can always be obtainednwtieere is a shift in interest.
Consequently, a new world is made from the old ohlee difference between geocentric
and heliocentric views is the difference of emphaather than the difference in entities.
Both views are right from their own perspective.

Some relevant kinds of the one world, rather theindpabsent from the other, are

present as irrelevant kinds; some differences anmveordds are not so much in

entities comprised as in emphasis or accent, aesetldifferences are no less

consequential.
(Goodman 1978, 11)

With changing interests and new insights, the Visteaghting of features of bulk
or line or stance or light alters, and yesterddg\gel world seems strangely
perverted—yesterday’s realistic calendar landscdEromes a repulsive
caricature.

(Goodman 1978, 11)
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Goodman enumerates the histories of Renaissarar@#ser example:

one that, without excluding the battles, stresBesatts; and another that, without

excluding the arts, stresses the battles. Thfsrdifice in style is a difference in

weighting that gives us two different Renaissanoeds.

(Goodman 1978, 101-102)

These different Renaissance worlds are differemtarid-versions yet converging on the
same facts. Both historical accounts of the Reaaise admit the facts of the battles and
the arts. However, they assign different weightagthese facts, by so doing the worlds
of Renaissance are created in different ways. Rbpaissance world of arts places
heavier weight on the aspect of arts, while larggigoring the war affairs. The
Renaissance world of battle places heavier weighthe aspect of war affairs, while
ignoring the achievement of arts. Due to thisedéhce in weighting, the world-versions
of historians vary. It is possible that the thesrabout Renaissance are contradictory
among historians who hold different world-versiot$owever, these conflicting theories
are right theories if they describe the facts tHat exist in the Renaissance time.
Goodman may think that the conflicting theories,iclihare the conflicting world-
versions, are the right theories as they are theiores of the world on which they
converge. Following Goodman’s line of thought, iatdrian is free to construct any

theory about the past by using weighting approacihe facts. Theory choice does not

appear as a problem as long as the choice istiwelde based on the relevant world.

Ordering is the third way of world-making. Far twef his publication olWays of

Worldmakingin 1978, Goodman has recognized the significanc@rdering as an
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opportunity for cognitive advancement in his 195#4wssterpiece~act, Fiction, and
Forecast(Elgin 2000, 13). Ordering is a process where aygply a frame of reference
on a set of same entities. An entity can be odderalifferent way by different persons
in their perception and cognition. Different ornggs inevitably result in different world-
versions. There is no issue of primitive or deiixa world-version generated from
ordering. The apparent effect is the differentstarctional systems of the world. They

“differ in order of derivation” (Goodman 1978, 1f2)m the same entity of the world.

Ordering as a way of world-making is somehow rddic&oodman denotes radical
ordering as a way of reconstructing the world-vargihat is unbounded by a primitive
guideline. According to Goodman, there is no alsolguideline of ordering in
perceptive and cognitive activity. Goodman uses dbnstruction of a comprehensive
image of a city as an example of radical order@gqdman 1978, 13). The information
about the city is temporally, spatially, and guadlitely heterogeneous. There exists no
single guideline of ordering to reconstructing temprehensive information of a city.
Different ordering of city reconstruction will yeldifferent image of the city. Besides,
radical ordering is also exemplified in the mapdieg (Goodman 1978, 13). Different

spatial order in reading a map results in diffetentporal sequence of a trip.

Although radical ordering is unbounded by any dpeguideline, it is not carried out
without any guideline at all. At the minimal, orawey is made possible provided that it
adheres to the “suitable arrangements and group{(@sodman 1978, 13), that is, the

ordering must be confined to the nature of the r@dlentities in the world. A typical
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example can be found in map reading, an activityimch the ordering of a route is
confined by the spatial order. The route can lasopably constructed in any order as
long as the ordering is carried out in terms ofgpatial order (left, right, south, and etc).
Non-spatial order in map reading for street dimagtisuch as the order of brightness of
the color on the map, is an instance of wrong ander For it is not a conventional way
to use the color brightness as a guide to seancth& street direction. A legitimate
ordering activity consists of the choice of thenhtigrder type, based on the nature of the
ordered entity. As such, travelers are deemednaitiin choosing any spatial order in
map reading. They are irrational if their choié¢eaute is based on the non-spatial order,

such as the order of brightness.

The fourth way of world-making is deletion and slgopentation. It is an approach of
modification that applied on the created worldisIto be adopted to suit the purpose of a
world-maker by polishing the created world in hesded form.

....the making of one world out of another usuallyalves some extensive

weeding out and filling—actual excision of some aldd supply of some new

material.

(Goodman 1978, 14)

Goodman contends that deletion and supplementat®rcommon in everyday life, art
works and scientific practices (Goodman 1978, 1¥-1%his approach is carried out
subconsciously in everyday life and deliberatelyhia scientific practice. One tends to
dismiss what he has perceived as illusory or ndxdigf it does not fit into his world-
version (Goodman 1978, 15). Scientists, on therdtland, tend to deliberately reject or

purify the entities and events of the world in grde conform to his world-version
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(Goodman 1978, 15). Nonetheless, deletion andlsmgmtation as ways of world-

making must conform to the coherence of world-wersi

Deletion and supplementation imply choice which mos cohered with the existing
world-version. Goodman illustrates the replacentgrdnalog system by digital system
as an example of deletion. He argues that the@udigital thermometer with readings in
tenths of a degree is a deletion of the temperatadings that lie between 90 and 90.1
degrees (Goodman 1978, 15). As for the case gflsm@ntation, Goodman states that
experiment has shown that observers creativelyepardwo spots of light as moving
along a path when they are flashed in quick sucmeg§$&oodman 1978, 15-16). The
perceived phenomenon of moving light is a suppldatem to the perceived flash of

light at two distant spots.

The fifth, and the last, way of world-making is dehation. Deformation is defined as
correction or distortion of the constructed worktsion (Goodman 1978, 16).
Deformation is adopted by scientists in re-adjysthre curve of a graph in order to fit the
data (Goodman 1978, 16). This approach of worl#ingais similar to the approach of
deletion and supplementation. It is carried oatgpnatically to perfect the constructed

world-version.

4.2.2 The Problem of Theory Choice in Goodman’s Relativis

Apparently, Goodman’s constructivism is a versidncontextualism. The context of

world-making involves perception, cognition andiabfactors. Hence, it is impossible
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to create an objective world-version which is faitly corresponding to the reality-as-it-
is. Indeed, such objective world-version is repteti by Goodman in his stance of anti-
fundamentalism. Firstly, Goodman holds that themeo single fundamental reality and
fact as they are diverse in multitude. Goodmaactsjthe idea that there is an ultimate
reality in which all other facts supervene on 8econdly, Goodman holds that all facts
that constitute world-version are fabricated. Ailigh the fabrication of world-version
follows five general ways as outlined in SectioB.#, Goodman denies that two persons
may always obtain the identical world-version usthg same facts as the material for

construction.

The rejection of a single objective world-versioned not lead Goodman to deny the
existence of a mind-independent reality. The nxistence of an ultimate reality implies
that the constituents of reality exist on the sgraein terms of ontology, where conflict
of worlds is inevitable. A multiplicity of possi¥lkonflicting world-versions created with
different purposes is also permitted. A wrong werérsion should not be chosen,
according to Goodman, from the rival world-version&lthough the wrong world-
versions are unfavorable, right yet conflicting ldeversions are permitted.

Under “rightness” | include, along with truth, stkamds of acceptability that

sometimes supplement or even compete with truthrevib@pplies...

(Goodman 1978, 109-110)

Goodman does not worry about the flowering of catingeright world-versions. As a
pluralist, he holds that “conflicting versions aftpresent good and equal claims to truth”

(Goodman 1978, 110). At the semantic level, cofifig world-versions render the
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respective statements in a state of conflict. @dirfg statements about two conflicting
world-versions cannot be both true. One possibleti®n is to permit the conflicting
statements to be true in different possible worlds.

We can hardly take conflicting statements as truehe same world without

admitting all statements whatsoever (since allofelfrom any contradiction) as

true in the same world, and that world itself apassible. Thus we must either

reject one of two ostensibly conflicting versiorssfalse, or take them as true in

different worlds...

(Goodman 1978, 110)

An advocate of possible worlds does not face probile choosing among conflicting
world-versions. For, she may contend that thesdlicong world-versions reflect a
clash in the world we inhabit, but they are truel aon-conflict if they reflect multiple
possible worlds which are different from our actwalld. She may follow David Lewis
in holding that such possible worlds are no lessa¢han the world we inhabit, for “the
inhabitants of other worlds may truly call their mworlds actual” (Lewis 2001, 161),
and importantly, ‘actual’ is indexical (Lewis 200161). Each possible world consists of
one world-version, and an alternative world-versiomplies the existence of another
possible world. Thus, the problem of choice of ieversions does not arise for the
advocate of possible world because there is onky world-version in each possible

world. Since Goodman repudiates the theory of iptessworld, two conflicting

statements are not to be taken as true in diffgressible worlds.

Goodman’s rejection of the theory of possible wadda metaphysical rather than a
semantic stance, that is, he denies the existdrtbe avorlds which are different from the

one we inhabit. In spite of such metaphysicalatep@, Goodman is a proponent of
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epistemic possible worlds—though he does not mad#iog of it. The theory of
epistemic possible worlds dictates the varied epigt possibilities of one’s knowledge
about the world. A statement or theory may bedierdint epistemic meanings in
different epistemic context—that is, a theory caanifest many distinct epistemic
possible worlds. Notably, an advocate of the em#t possible worlds does not need to
be a modal realist who holds fast to the existefieretaphysical possible worlds.

In addition to metaphysical possibilities—ways W& ld might have been—there

are also epistemic possibilities—ways the world hrhige, for all we know. For

example, it is now widely accepted that howevendkimight have been, water

would still be HO: that is, it is metaphysically necessary thatewas HO.

However, for all people in the eighteenth centungw, water was not #0: that

is, it was epistemically possible that water washi®.

(Whittle 2009, 265)

In the epistemic context of the eighteenth centthrg, progress of science was not up to
the level to enabling scientists to recognize wateiO. According to the theorists of
epistemic possible worlds, the claim that “watenag¢ H,O” is legitimate in the epistemic
context of the eighteenth century. Water couldpbssibly and legitimately recognized
as a compound of anything which is other than tieacal bonding between Hydrogen
and Oxygen atoms. Advocates of epistemic possildgds can be divided into two
groups: one holds that the notion of epistemic ipdgy is subject-relative; another holds
that this notion is subject-independent (Whittl©20269). The former group is typical
relativists who claim that there is no consenswsiaithe truth of a proposition or theory,
for the epistemic possible worlds are relative ubject. For example, in the eighteenth

century, scientish may hold that water is a compouRdvhile scientisB may assert that

water is a compoun®, whereP and Q are not HO. According to the relativist of
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epistemic possible worlds, both claims are legitenaThe proponents of rival theories
do not necessarily share a common belief. Choeterden rival theories can be made
arbitrarily in the epistemic context of the eighté®e century. On the contrary, the
advocates of subject-independent notion of epistgrossibility are non-relativists who

hold that there is a common belief among differe@bple on a proposition or theory
(Whittle 2009, 269). Choice between rival theorigghus constrained by the shared

belief.

Goodman belongs to the camp of relativist of emigtgpossible worlds. Two apparently
conflicting propositions can be both true in thesspective epistemic possible worlds.
He asserts that sometimes propositions appear ito dmnflict because they are elliptical
(Goodman 1978, 111). The conflict can be resolf/élie propositions are expanded by
the addition of more details.

Statements affirming that all soldiers are equipywétt bows and arrows and that

none are so equipped are both true—for soldiediffdrent eras; the statements

that the Parthenon is intact and that it is ruimed both true—for different

temporal parts of the building; and the statemleat the apple is white and that it

is red are both true—for different spatial partshef apple.

(Goodman 1978, 111)

Goodman thinks that it is epistemically possiblattitwo conflicting propositions
describing the same object are both true. PrdpaosR1 “Parthenon is intact” and
propositionP2 “Parthenon is ruined” appear contradictory. Itss because they are
elliptical, held Goodman. The conflict is resolvedhen a temporal perspective is

introduced. Temporal perspective is part of wadsion. By adding the temporal

details to these conflicting propositions, the o elliptical propositions are expanded,
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and become different in meaningP1 can be expanded to a new propositieh’
“Parthenon is intact at the time of Socrates”; whi2 can be expanded t&2’
“Parthenon is ruined in 2010”. The expanded prijpos P1’ and P2’ resolve the

conflict betweerP1 andP2.

According to Goodman, choice between conflictingpasitions or world-versions is

impossible, as in the case®t andP2. It is because these elliptical propositions cdann
be both true in our residing world. For theory ickoto be possible, the original
propositions or world-versions have to be expantgdadding more details. Such
addition implies the adoption of additional perdpexc(i.e. of temporal, spatial etc)—that
is, additional world-versions. Multiple perspeetsv can be added to the original
propositions or world-versions, as Goodman hol@d tme world is always made from
other worlds, and world-making is a remaking (Goadm978, 6). However, Goodman
has recognized that this solution is an ad hoc cgmhy, because the expanded
propositions always carry different meaning frone toriginal one. The expanded
propositions “speak of different things or differgarts of things” (Goodman 1978, 111).
Furthermore, triviality of proposition or world-v@on is introduced in Goodman’s
solution. The originaP1 andP2 may be expanded into infinitely many true propoasit

P1" andPZ2, rendering the choice trivial too. It is becaeodman confers all right

proposition/world-version an equal epistemic status

The choice between two propositions/theories dielinade within the respective world-

version. ltis illustrated explicitly by Goodmam his example of the motion of the earth.
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On the face of it, the two statements

(1) The earth always stands still
(2) The earth dances the role of Petrouchka

conflict since the negate of each follows from titeer. And they seem to be
about the same earth. Yet each is true—withinpgamagpriate system.
(Goodman 1978, 111)
Goodman claims that statement (1) and (2) aretieliband thus can be “expanded by
explicit relativization” (Goodman 1978, 112) withithe respective world-version.
Goodman expands (1) and (2) into (3) and (4), cspy, as below:
(3) In the Ptolemaic system, the earth stands alwals st
(4) In a certain Stravinsky-Fokine-like system, thetleadances the role of
Petrouchka.
(Goodman 1978, 112)
The new proposition (3) and (4) mean differentlynfr (1) and (2), because the addition
of extra details to the former has altered the ioalgmeaning of the latter. The
proposition (3) and (4) do not tell us if the eaatttually moves. What they claim is that
the answer to the question of motion/motionlessath depends on a particular world-
version/perspective (either Ptolemaic or StravirBkkine-like system). Without these
added world-version, choice between (1) and (2sdu# have a rational ground. It is

because (1) and (2) are conflicting, and the flaat both propositions are epistemically

possible makes them possess equal epistemic status.
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The choice is possible within a particular worldsien. Taking the world-version of
Ptolemaic system as illustrated in proposition &Jppose that two scientists arrive at

two conflicting propositions:

(3a) In the Ptolemaic system, the sun moves.

(3b) In the Ptolemaic system, the sun stands stil

It is apparent that proposition (3a) and (3b) aeved from (3), and they are subsumed
under the same world-version—the Ptolemaic systéising Goodman’s terminology,
(3a) and (3b) “fit” to the Ptolemaic world-versioRational choice between (3a) and (3b)
is possible within the Ptolemaic world-version, &ee the same world-version is used as
the background for choice. Hence, one can rea$prahbclude that, within the world-
version of the Ptolemaic system, proposition (3ayue while (3b) is false. It is because
(3a) is consistent with the geocentric doctringhaf Ptolemaic system. Hence, (3a) is

more favorable to be chosen over (3b) in the waddsion of the Ptolemaic system.

According to Goodman, world-versions are distindthey can be either conflicting or
non-conflicting. Notwithstanding for the case adnaconflicting world-versions, they
may not necessarily manifest the overlapping cdntebsing Kuhn’s term, distinct
world-versions may appear to be incommensurablenck|, it is impossible to make a
meaningful point-to-point comparison between tworldiyersions. It is because such
comparison requires one to take a perspective—aehigorld-version, without which
the comparison cannot be carried out. When a higlgld-version is adopted as a

perspective for comparison, issue of the distimetess of this higher world-version
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raises in the same way as faced by those worldereysinder comparison. The higher
world-version, which serves as a framework for ggecomparison between two world-
versions, does not warrant the plausibility of pdoipoint comparison. Furthermore,
meaningful comparison between distinctive worldsians is hampered by the infinite
recursive steps to higher world-version. Since @oan has repudiated the conception
of ultimate reality and world-version, there is alosolute world-version for one to adopt

as a final frame of reference in choosing betwaenworld-versions.

In a nutshell, Goodman’s conception of world-vemsiosenders him in a difficult state to
answer to the problem of theory choice, where twalrtheories are derived from
different world-versions. In Goodman’s philosophmtional theory choice is only
possible provided that the rival theories are detifrom within the same world-version.
Goodman does not think that the rightness of arthisovindicated by the corresponding
reality. On the contrary, he claims that “totatlgsermanent acceptability [of a theory],
though, may be taken as a sufficient conditionigtitness” (Goodman 1978, 139). The
criteria of theory acceptability are relativistfor it is a matter of fit to the world-version

(Goodman 1978, 138).

4.3 Kuhn’s Conception of Paradigm and the ProblemfoTheory Choice

4.3.1 Theory Choice in the Transition from Immature Science to Mature Science

The problem of theory choice in Kuhn’s philosopbkylosely related to his conception of

paradigm. Paradigm is a putative vague notion ugednany contexts by Kuhn.
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According to Masterman, this term was used in astlédwenty one different ways by
Kuhn, in a somewhat quasi-poetic style (Masterm@r0161). In the broadest sense, it
is a framework that characterizes the developménscence. It has been used to
distinguish different discrete stages of a disogli Each discrete stage is characterized
by a set of governing beliefs, theories, and stahgeactices.
...the term ‘paradigm’ is used in two different se1s®©n the one hand, it stands
for the entire constellation of beliefs, valueghi@ques, and so on shared by the
members of a given community. On the other, itodes one sort of element in
that constellation, the concrete puzzle-solutiomscty employed as models or
examples, can replace explicit rules as a basishirsolution of the remaining
puzzles of normal science.
(Kuhn 1970, 175)
Kuhn holds that the first sense of ‘paradigm’ isistogical in nature (Kuhn 1970, 175).
It is a communal consensus achieved by the sciemiso are working within the same
paradigm. The notion of paradigm as a social fraonk has been exploited by
sociologists of science to account for the scientifctivities and outcomes from the
perspective of social interaction. The ambiguifytloe notion of paradigm is also

attributed to its application in scientific actiei$ at the micro-level, that is, the impacts of

paradigm-governed psychological state of individkgéntist in scientific activity.

The second sense of ‘paradigm’ is more ambiguodsetinited plenty of criticisms. Its
meaning is always associated with the introductibsubjectivity and irrationality into
science (Kuhn 1970, 175). The second meaning arfagigm’ denotes the function of
paradigm, that is, as a guide for scientific ques®aradigm as a research guide is

grounded in the social environment—based on thmitleh of Kuhn—which is shaped
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by shared beliefs and values. Paradigm as a Vmumd research guide provides the
legitimate problem-solution for the practitioners their subsequent research. Hence,
paradigm has always been interpreted as a relativizcept, for the underlying shared
values and beliefs are relative with different stfec communities. A scientist from a
different community who has no social bond withcanpeting paradigm will face the

problem in understanding and accepting it (Dem08040-142).

Kuhn has divided scientific development into thstages: immature science, normal
science, and revolutionary science. However, tlera cycle between the period of
normal science and revolutionary science. SuchHecys driven by accumulated
anomalies that lead to crises, which induce sdiemgvolution. Science resumes to the

state of normal science after scientific revolutiand the cycle goes on.

Paradigm is a marker that distinguishes three stafscience. The stage of immature
science is characterized by the absence of paradiymthis period, a divergence of
beliefs, theories, practices, and methods prevéiiere is no consensus of the standard
problem-solution set. A wide variety of choicespie-scientific activity emerges in the
practitioners’ community. These choices of theang method are carried out without
the guidance of paradigm, thereby the outcomes passibly be contradictory.
Interestingly, Feyerabend was in disagreement Withn about the non-existence of
paradigm during the period of immature science.yeFabend, in a letter to Kuhn,
maintained that paradigm “existed long before modeience” (Hoyningen-Huene 2006,

617). Such divergence between Feyerabend and kaghim the different understanding
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of paradigm. For Feyerabend, paradigm is beingerstdod as ways of thinking or
methods. It is unnecessarily scientific in natuMevertheless, Kuhn takes paradigm to
be scientific which denotes methods, laboratorytquals, theories, laws and scientific

beliefs.

However, Kuhn does not regard immature science raerderprise that is always
consisted of unscientific elements. For Kuhn, dieéerminant of being scientific is not
the outcome of a prediction. That is, a realizeztligtion that fits well with the reality is
not the only criterion of being scientific. He ids that not all sciences are predictive,
nor are experimental (Kuhn 1983, 568). The deteamt of being scientific is far more
than accurate prediction, involving also the comipyeof skill, sensitivity to minor errors,

and the precision of the input for prediction (Kutfv0a, 8).

Kuhn distinguishes between precision as a goal @edision as an achievement. A
research that pursues precision as its goal isimatientific notwithstanding that it fails
to achieve precision as the outcome (achievemeiit)e example given by Kuhn to
support his claims is the study of astrology, whichegarded as an immature science.
Although astrologers failed to predict preciselgtralogy was an enterprise that pursues
precision as a goal in its endeavors. It is i3 g@nse Kuhn holds that astrology is not
mere unscientific.

Astrology cannot be barred from the sciences becafighe form in which its

predictions were cast. Nor can it be barred bexafighe way its practitioners

explained failure. Astrologers pointed out...... tlwecast of an individual's

future was an immensely complex task, demanding utraost skill, and
extremely sensitive to minor errors in relevantedathe configuration of the stars
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and eight planets was constantly changing; theomstnical tables used to
compute the configuration at an individual’s biwkre notoriously imperfect; few
men knew the instant of their birth with the regeiprecision. No wonder, then,
that forecasts often failed.
(Kuhn 1970a, 8)
Kuhn holds that astrology is a discipline thatvasi for the accurate prediction (precision
as a goal). The failure of astrologers in obtajréccurate predicted outcome (precision
as an achievement) was held accountable not bgdtielogy itself, but accountable by
the complex variables of prediction (i.e. “few mierew the instant of their birth with the

requisite precision”). Hence, Kuhn asserts thatobg)y is not a sheer unscientific

discipline. The goal of astrology to pursue accutia a scientific element.

Although astrology, as an immature science, is totdlly unscientific in its research
activity, it is “not a science” (Kuhn 1970a, 8). stfology is a craft that resembles
engineering, meteorology, and medicine (Kuhn 1978g, Despite the fact that
astrologers had rules to apply in their practichey had no puzzles to solve and
therefore no science to practice” (Kuhn 1970a, Apparently, Kuhn thinks that it is not
the imprecision of astrology that makes it an immatscience. Astrology is not a mature

science because it has no puzzles.

Immature science is not always necessarily leatbhngormal science, although Kuhn
holds that normal science must derive from immatcience. The route to normal
science is affected by societal-value-bound ratiarteices which may lead to the

emergence of first paradigm that governs normanag. Normal science is a mature

212



science, which is not only striving for precisiom agoal, but it is also based on the past
achieved precision about the studied phenomenaigpe as an achievement):

[its] research firmly based upon one or more pasénsific achievements,

achievements that some particular scientific comtguacknowledges for a time

as supplying the foundation for its further pragtic

(Kuhn 1970, 10)

Based on Kuhn'’s distinction between precision gea and precision as an achievement,
it is clear that immature science is always charazd by pursuing precision as its goal
but fails to realize it as an achievement; norntéree, on the contrary, must pursue
precision as its goal and achieve it eventuallyhisTis evident in Kuhn's claim that
normal science is “based upon one or more pashtfaeachievements” (Kuhn 1970,

10). On the grounds of past achievements, normiahse proceeds to make more

achievements.

Mature science is also characterized by the exdstef routine problems and problem-
solving activity (Nickles 2003, 144). In immatuseience, the problem-solving activity
is different from that of mature science in the ssethat the choices made (choice of
theory, methods, belief and etc) by different ptecters are not converging to a
consensus. In other words, the real problem-sglactivity is not deemed to exist in
immature science because there is disagreement whati constitutes a problem. Thus,
the linear model of problem-solving activity, thist one solution leads to another
problem, does not exist in immature science. Limeadel of problem-solving activity is
important in mature science as it drives the deyrekent of science. The absence of such

model makes the accumulative progress of immatwiense to mature science
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impossible, as there is no direction for such peegrto take place due to the

disagreement about the nature of problem.

As problem-solving activity is an indication of tegistence of consensus in a particular
discipline, that is, the characteristic of normeieace, the absence of consensus is the
salient feature of immature science. Kuhn has @wed of this idea even before the
publication of The Structure of Scientific Revolutionin The Essential Tensipnvhich
was published three years ahead (in 1959)ha&f Structure of Scientific Revolutjdfuhn
called the phase of immature science as “preconsepisase” and the phase of normal
science as “firm consensus phase” (Kuhn 1959; aitétbyningen-Huene 1993, 133). It
is apparent that the maturity of a scientific diice is depending on the communal
consensus, which is the social factor. Tlme Structure of Scientific Revolutiand his
1963 articleThe Function of Dogma in Scientific Reseat€bhn also used “preparadigm
period” and “paradigm period” to denote “preconsenphase/immature science” and
“firm consensus phase/normal science” (Hoyningee#du 1993, 133). Thus,
notwithstanding the ambiguity of the concept ofgugm, a paradigm-governed normal
science is always characterized with the existediocdommunal consensus of problem-

solving activity. A paradigm defines the legitiragiroblem-solution in normal science.

The consensus of problem-solution must fulfill twequirements to maintain the
paradigm and normal science. Firstly, the achiemnderived from such consensus
must be “sufficiently unprecedented to attract aduging group of adherents away from

competing modes of scientific activity” (Kuhn 197@). Secondly, the problem-solution
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set must be “sufficiently open-ended to leave @itssof problems for the redefined group
of practitioners to resolve.” (Kuhn 1970, 10). Tirst requirement implies two things.
First, the scientific achievement derived from piteamers who are working under a
background consensus on a standard problem-solusbauld be sufficiently
extraordinary, which is always made possible bydhmncipation of scientific practice
from traditional dogmas, subsequently allowing Hageas to emerge. This implies that,
for novel ideas to emerge abundantly, the problemti®n as a research guide should not
be too specific and restrictive. Problem-solutisnexpected to sketch the research
direction in a broad rather than in a specific wayproblem-solution that assumes a role
as a specific guide to every single detail willtras the creativity of scientists and thus
deter the subsequent achievements, which in tsindats attractiveness to the adherents.
A scientist is more likely to be committed to agmigm which is unrestrictive and tends
to lead to significant new discoveries. The commeitit of adherents to a paradigm is
important for a normal science to sustain. Sectmal standard problem-solution should
be far more robust than the competing problem-swiuin order to keep its adherents

away from the competing paradigm.

The second requirement implies that the opennegsobfem-solution allows sufficiently
wide horizon for subsequent theory applications daedelopment. In normal science,
practitioners “force nature into the conceptualdsiXKuhn 1970, 5) with their creativity
that bound by the paradigm. In the case wheretisansufficient openness of a guiding
problem-solution, the effectiveness of problem-s@wvill be affected. The abundance

of hurdles might be encountered as the consequertte nature of openness of problem-
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solution characterizes normal science with the gigma-bound element of arbitrariness

(Kuhn 1970, 5) and subjectiveness (Kuhn 1970, 156).

Paradigm is maintained by the faith of its advogatin the transition from immature to
mature science, scientists must have a faith beafitst “paradigm will succeed with the
many large problems that confront it” (Kuhn 197881 The initial faith in the first
paradigm is derived from the recognized problemviagl ability demonstrated in the
paradigm that drives transition from immature sceeto mature science. It is a rational
faith—a faith that can be reasoned by the problelvitsg ability of paradigm. It is this
rational faith demonstrated in the cumulative nataf normal science research, which
distinguishes it from the period of immature scenc

Normal research, whicis cumulative, owes its success to the ability oéststs

regularly to select problems that can be solveth withceptual and instrumental

techniques close to those already in existence.

(Kuhn 1970, 96)

The rational faith of practitioners and the emengenf problem-solution distinguish
mature science from immature science. The praoéts in the immature science do not
have a rational faith because there is no probleltien. The faith of practitioners in
any given theory in immature science is thus iorai, for the theory that they subscribed
to does not have a paradigmatic problem-solutidence, theory choice of practitioners
in immature science is irrational and groundlessifthe viewpoint of a scientist who is
working in the normal science. No practitioner tagitimately proclaim that his theory

is privileged over the rivals, for there is no phgm to legitimate the choice.
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Furthermore, the absence of paradigm also implies impossibility of theory

comparison in the immature science.

The faith of practitioners in mature science impliyalty to a single paradigm.
According to Feyerabend, Kuhn denies the possibdft psychological commitment to
more than one paradigm (Hoyningen-Huene 1995, 35®nce, in Kuhn’s opinion, the
faith in a single-paradigm marks the completiortrahsition from immature science to
mature science. Both faith and problem-solutiowedthe cumulative growth of normal
science within a paradigm. The choice of the fipgtradigm in the immature
science/mature science transition period is sometuditrarily dependent on the faith

and the communal consensus on problem-solution set.

4.3.1.1 Theory Choice in the Period of Immature Science

In the period of immature science, there is no gigra that determines the problem-
solution, methodology, and research directionicBgrspeaking, it is impossible to have
a scientific theory in the period of immature scenfor paradigms, which are absent, are
deemed to exist prior to theory (Masterman 1970, 6% theory cannot exist without a
paradigm. The absence of a theory, in the lighparfadigm, is not the absence of any
theory per se but the non-existence of a paradigremed theory. As pointed out by
Bird, the absence of a paradigm-governed theorji@nhat each researcher will have to
start from scratch in his research (Bird 2000, 3There might have numerous existing

theories but there exists no single governing thediris in this sense when Kuhn asserts
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that paradigm, as a concrete scientific achievem&iptior to the various theories (Kuhn

1970, 11).

In spite of this, theory choice can still be foundmmature science. However, theory in
immature science is not the Kuhnian paradigm-gaesystematic theory, but a trivial
one. A trivial theory is not necessarily an ingigant theory. It is a theory that is
irrelevant to any paradigm, that is, a paradigmkbeory. It does not have problem-

solution. In Kuhn’s word, immature science doeshave puzzle to solve.

Theory in immature science is defined loosely, Wwhldenotes an unsystematic thought on
a phenomenon. It is more akin to speculative opirar thought fragment. Sometimes
Kuhn refers to this kind of theory as “speculatarel unarticulated theories” (Kuhn 1970,

61). The example of the theory in immature sciesche theory of basic substance in
ancient Greece. Thales, the founder of ancienelkGphilosophy, holds that the basic
constituent of all things is water; Anaximenes,taeo ancient Greek philosopher, thinks
that it is air that constitutes the things. Apjpaine the water theory and the air theory are
different theory, regardless of the fact that tlaeg not being considered as a scientific
theory in modern science. The fluid theory of #leity is another example of immature

science theory given by Kuhn. The adherents of tiheory believed that electricity is

fluid because they experienced a severe shock wherhing the conductor-connected

water (Kuhn 1970, 61-62).
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In his reply to critics irCriticism and the Growth of Knowledg€uhn coined a new term
“proto-sciences” to denote immature sciences whbseries and practices resemble
“philosophy and the arts rather than the estaldiskeiences in their development
patterns” (Kuhn 1970b, 244). Clearly, proto-scefn@re immature sciences in the
context of the development patterns which are chbaraed by the lack of clear-cut
progress. The examples given by Kuhn include chiynand electricity theory before

the mid-eighteenth century, and today’s socialrsms.

Kuhnian conception of progress cannot be constiuéglms of the truth. Rather, it must
be understood in terms of puzzle-solving. Accaogdio Alexander Bird, Kuhnian
conception of progress is a functional approaclabse a scientific progress is measured
by the success in fulfilling the problem-solvingnétion (Bird 2007, 67). The success of
problem-solving is an evidence of scientific prage The magnitude of success thus

constitutes Kuhnian conception of “clear-cut” pregg.

A progress is achieved where a new paradigm is mapable in terms of problem-
solving compared to its predecessors. The prodedEs a zigs and zags course rather
than a linear accumulation of knowledge (Schef8@00, 164). In proto-sciences, the
absence of paradigm and puzzle-solving imply thpossibility of clear-cut progress.
Hence, the progress from proto-science to matuence is not warranted.

I claim no therapy to assist the transformatiom @iroto-science to a science, nor

do | suppose that anything of the sort is to be had
(Kuhn 1970b, 245)
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There seems to be contradictory when Kuhn clairas pinoto-sciences lack a clear-cut
progress on one hand, while admitting that som&ggoiences may advance into a state
of normal science on the other hand. This seeromgradiction is dismissed by a
careful interpretation of Kuhn’s statement wherecl®ms that proto-sciences have no
clear-cut progress. It is apparent that the alesefclear-cut progress in proto-sciences
does not imply the absence afy progress. Progress is still possible in Kuhniestg
sciences, as it is evidenced by the fact that sprot-sciences have progressed into
mature sciences. Hoyningen-Huene points out théinkan progress is marked by “an
increase in articulation and specialization” (Hoygen-Huene 1998, 4). Progress in
proto-sciences, interpreted as such, is not a farprogress in terms of puzzle-solving.

Unfortunately, Kuhn did not provide further elabia.

However, there are some clues we may pick up.mimature science, progress can be
seen as driven by individual rather than by commyunit is because the non-existent of
paradigm in this period signifies the lack of cotlee forces (shared agreement, protocol,
apprenticeship, problem-solution, etc) on individpctitioners. The variation of each
individual on theory choice is enormous, for ther@o shared agreement on the criteria
(i.e. lack of a paradigm). However, the absenca plaradigm alone is insufficient to
account for the maturity of a discipline. In adutitto the establishment of a paradigm, it
is a necessary requirement that the paradigm isonadogmatic to restrict the ideas of its
practitioners. For Kuhn thinks that a paradigm uttiogrant, to certain extent, its
practitioners freedom in their research to makegmss. In comparison with the

immature science, Kuhn recognizes that the (panagigrmitted) variability of judgment
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in theory choice is essential to scientific advamcéhe normal science (Kuhn 1970b,
262). By the same token, the same must hold inirtimeature science, for otherwise
there is no way to account for the transition aheammature sciences (e.g. fluid theory

of electricity) to normal science (e.g. modern tiyeaf electricity).

Theory choice in the period of immature scienceh@racterized by the lack of consensus
among the researchers about what constitutes tlemoptena under study. This
disagreement places a rather loose definition @y choice, in which the legitimacy of
a choice is not an agreed matter. In fact, thé&imegcy of theory choice is not an
important issue in immature science. A practitramay claim that criterioe; should be
adopted as a legitimate criterion in theory chowleereas another practitioner may have
another criterion, say,, for a legitimate theory choice. No party canspesively
convince their opponents about the superiorityhefrtcriteria for theory choice, since a

paradigm does not exist in the period of immaturerse.

Thus, criterion of theory choice in immature scemcnot bound by any agreed standard.
However, the non-existent of any agreed theory acghairiteria does not imply the
absence of any criteria. These criteria are ngaetibe due to the lack of a paradigm,
that is, they are not universally acceptable by ¢cbenmunity. However, these non-
objective criteria of theory choice might be raabrnf a practitioner bases his theory
evaluation on the today's agreed virtues of sciersteh as accuracy, coherence,
generality, and so on. These criteria are the geadons (rational) for theory choice in

the normal science (Kuhn 1970b, 261; Kuhn 1983).56% astrologer is rational if his
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choice of theoryl over the rivalT’ is based on the reason tiais more accurate, or
more general, and so on. The criterion of thedwiae is pluralistic, as there are no

universal criteria of theory choice.

Though the criteria of theory choice might be nadébin the immature science, Kuhn
does not claim that it actually will. In fact, dees not elaborate on the criteria of theory
choice in the immature science. To him it seeras e criteria are not a matter, for the

theories are no matter in this period of science.

However, in his articleReflections on My CritigsKkuhn was seemingly against the
position that there exist any rational criteridteéory choice in the immature science. He
asserts that “if they [scientists of mature sci¢rtid not hold values [accuracy, scope,
simplicity, etc] like these, their disciplines wdulevelop very differently” (Kuhn 1970Db,
261-262). Kuhn implies that rational criteria diocce are required for the mature
science to exist. Since the immature sciencerng déferent from the mature science, it
is reasonable to infer that Kuhn does not think there are any rational criteria of theory
choice in the immature science. Furthermore, #8$® reasonable to claim that the non-
existence of rational criteria of theory choice fridnutes to the non-existence of

paradigm in the immature science.

4.3.1.2 Theory Choice in the Immature-Mature Science Trangion

Contrary to many philosophers, Kuhnian mature s@eis not definable in terms of

predictive and experimental activities (Kuhn 19888). Nor the terms and languages of

222



a field can be used to define a science (Kuhn 1888). For Kuhn, there is no simple
definition about science. He sometimes says tih&ther an activity is science “need not
have an answer” (Kuhn 1983, 568). However, Kuhmit that it is possible to

distinguish mature science from non-science. Kamniscience is necessarily
characterized by the possession of a paradigm €St881, 179). The immature-mature

science transition is a process of paradigm adarisi

The transition from immature science to maturersmerequires three criteria: (1) The
emergence of puzzles (Kuhn 1970a, 5); (2) the atramént of Popperian critical
discourse (Kuhn 1970a, 6); (3) and the abandonmé&rRopperian scientific testing
(Mayo 1996, 271). These criteria will be discussethis section. It is noteworthy that
these three criteria are interdependent. Howekehn holds that puzzle is more

fundamental to the emergence of science (Kuhn 19)0a

Kuhnian puzzles do not amount to any problem thetesa in a discipline. A field-

oriented problem does not necessarily characteripezzle. Astrology, which is not a
science, has plenty of problems (such as the aardign of the stars) but no puzzle,
according to Kuhn (Kuhn 1970a, 8). Hence, Kuhnprzzles are narrower in the
meaning. Puzzle is not field-oriented but paradamented. A puzzle in physics is
identified so not in virtue of it being a problerncaut physical phenomena, but in virtue
of it being paradigm-oriented (e.g., wave theoryarticle theory of light). A puzzle is

relevant to paradigm in the sense that it can beegtualized and operational in the

framework of paradigm.
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A paradigm can.... .even insulate the community fitbiwse socially important

problems that are not reducible to the puzzle fdyvetause they cannot be stated

in terms of the conceptual and instrumental tdodsgaradigm supplies.

(Kuhn 1970, 37)

The nature of the puzzles that marks the successfnlture-mature science transition is
best illustrated by Kuhn in his comparison betwasinonomy and astrology. Astronomy
as a mature science constitutes “calculationalimstdumental puzzles” (Kuhn 1970a, 9).

For more than a millennium these were the theaktind mathematical puzzles

around which, together with their instrumental dewparts, the astronomical

research tradition was constituted.

(Kuhn 19704, 9)

The puzzles of astronomy arise from the past fadur The failures encountered by
astrologer, by contrast, did not give rise to pegz{Kuhn 1970a, 9). It is so for the
astrology because “there were too many possiblecesiwof difficulty” (Kuhn 1970a, 9).
Kuhn holds that the persistent failures encounteredtrology are due to the difficulty in
the application of the theory by the astrologerxplain and predict the astronomical
phenomena (Kuhn 1970a, 9). The non-mathemati¢atenaf astrological theories is the
main factor contributing to the failure in the exphtion and prediction of the
astronomical phenomena. Besides, astrologers faereg difficulties in providing a
coherent set of astrological theories. It is hetincompetence of the astrologer, as many
of them, such as Kepler and Ptolemy, were astror®toe (Kuhn 1970a, 9). The failure

of astrology to transit to mature science hasaisse in the discipline itself. The nature

of astrology, unlike astronomy, is doomed to faibcquiring a first paradigm.
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For a successful immature-mature science transitidake place, it is essential that the
particular discipline is capable of supporting @zle-solving tradition. Such tradition
allows the practitioners to constructively revidee tdiscipline when facing with
difficulties and failures (Kuhn 1970a, 6). To makdransition successful, a discipline
must provide resources to overcome the failuresy oBercoming the failures, new
problems emerge that lead the practitioners tmeetheir techniques, tools and theories.
The more failure is surmounted, the better chamacdsscipline can support the puzzle-
solving tradition. Astrology failed to transit &omature science because it was haunted
by the same fundamental failures for centuries. iprovement had been made to
overcoming these failures. The stagnant statestsblagy results in no further new
problems in the field. Hence, the fact that astgyglis not able to support a puzzle-

solving tradition leads it no where to a state atume science.

Besides, a successful immature-mature science itttangequires a wide range of
possible solutions to the failure. The solutioren dake the form of alternative
calculations, theories, or instruments. The mdierraative to the solution is available,
the more likely a problem can be solved. Takeoastmy as an example. Kuhn contends
that astronomy has more resources to handle ardatlian astrology does. An
astronomer can adjust his theory, make a new me@msunt, or reform his astronomical
technique (Kuhn 1970a, 9). On the contrary, asgyldid not have a variety of solution
to the failure. Astrologer could not make uselaf failures “in a constructive attempt to

revise the astrological tradition.” (Kuhn 1970a, 9)
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The emergence of a puzzle-solving tradition, asqauirement of a successful immature-
mature science transition, implicitly allows a “gugevolution” to happen. In fact, Kuhn
does not think that revolution happens in any meonb science except in revolutionary
science. He has never explicitly claimed thatvlgion is required for the formation of
a mature science. However, the requirement of zlptsolving tradition in mature
science somehow demonstrates that such traditicst pacur out of sudden. It is so
because Kuhn asserts that there is only problermbypuzzle exists in the period of
immature science. For the first puzzle to emendech is the first sign of the emergence
of mature science, it is reasonable to conceiva gfiasi-revolution that facilitates such
transition. A quasi-revolution is a revolution th@&ncompasses revolutionary
breakthrough in the choice of theory, in the adveftnew instrument, and in
methodology used. Consequently, problems evolte puzzles in a way that the
territory of the discipline continuously expandeadaenriched with more puzzles that

drive the discipline forward to a mature state.

The quasi-revolution that drives the immature-natscience transition is not a full-
fledge revolution as what happens during the replent of paradigms in the
revolutionary science period. However, it is atonthe paradigmatic revolution in the
sense that the change of world view is ensuedctiBoaers start seeing nature in a new
way. By such a gestalt switch of world view, pitamhers working in the immature
science apply new theories, instruments, and msthodheir attempts to surmount the
fundamental failure. The criteria of theory choicehis stage are largely irrational, for a

rational criterion requires some maturity of theailine to serve as a basis for a choice

226



to be made. It is dubious that the practitionaran immature science could arrive at a
rational agreement about what elements constitute basis for theory choice. Indeed,
Kuhn contends that any reasonable agreement amantjtipners is more likely to occur

in the mature science (Kuhn 1982).

In addition, quasi-revolution shares two charast®s$ with scientific revolution. First,
in quasi-revolution and scientific revolution, argdigm gains its status because it is
more successful than its rivals in tackling théical problems. Second, both quasi- and
scientific revolution provide a paradigm that prees a good prospect for future research.
Scientists believe that this promise of succesgeadizable in normal science. Wide
spread confidence in a new paradigm among the masnalb@ scientific community may
drive a quasi-revolution in the formation of thesfipuzzle in normal science; and drive a
scientific revolution in the formation of the newarpdigm-puzzle in the period of
revolutionary science.

Paradigms gain their status because they are moceessful than their

competitors in solving a few problems that the grofi practitioners has come to

recognize as acute.....The success of a paradigm.at.ihe start largely a

promise of success discoverable in selected alhthsbmplete examples.

(Kuhn 1970, 23-24)

The quasi-revolution in immature science may or nmay lead to the successful
transition to mature science. It is a necessatynsufficient condition for this transition.
If the fundamental failure in the immature scief@s been overcome, a new horizon

may open and the first puzzle would emerge. Thaisa to the first puzzle leads to new

puzzles, in which a new solution awaits. The peradlution cycle continues, which is a
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sign of the formation of puzzle-solving traditioand eventually the transition from

immature science to mature science is realized.

Once the puzzle has emerged, a “common body afb¢luhn 1970, 13) is established.
The shared puzzle is important in the immature-neasgience transition, for it serves as
a foundation for the accumulation of scientific wtedge. The practitioner is free in
building “his field anew from its foundations” (Knh1970, 13) in the immature science,

but he is restricted to a common body of accumdl&atewledge in the mature science.

What is the role played by theory choice in immetorature science transition? In the
immature science, theory choice is “relatively fréeuhn 1970, 13) in the sense that it is
not governed by a paradigm. Theory choice in thenature science is not a choice
between competing paradigms, for paradigm has marged. However, given that a
guasi-revolution is reasonably posited to drive miume-mature science transition, it is
apt to consider the emergence of a quasi-paradignngl such transition. It is a
reasonable consideration, for Kuhn explicitly adntitat a new paradigm often emerged
ahead of the crisis in normal science.

Often a new paradigm emerges, at least in embsford® a crisis has developed

far or been explicitly recognized.
(Kuhn 1970, 86)

Thus, a quasi-paradigm may well explain the extsenf theories in the immature
science. Without a paradigm, or a quasi-paradi§uin has difficulty to account for the

theory choice in immature science. Without theohpice justified in the period of
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immature science, it is inconceivable that a ttamsifrom immature science to mature

science could take place.

Kuhn does not elaborate much on the role of thesbrgice in the immature-mature
science transition. By assuming the legitimacyoési-paradigm in immature science,
we may as well assume that the practitioners haea lacing multiple quasi-paradigms
for them to choose from to overcoming the encowatgroblems in the field. A correct
theory choice is essential for the first puzzlemeerge. However, theory choice takes no
full responsibility on the immature-mature sciem@sition, for a successful transition is
primarily dependent on the nature of the internficdlty of the discipline itself. It need

not be rational, for the standard-governing panmadigs yet to emerge.

Apart from the emergence of puzzle, the abandonrakitopperian critical discourse
(Kuhn 1970a, 6) constitutes the second criterianirfonature-mature science transition.
Kuhn’s understanding of critical discourse is “thedition of claims, counter-claims, and
debates over fundamentals” (Kuhn 1970a, 6). FqpEQ critical discourse consists of
bold conjectures and criticism (Popper 1970, 58)hn agrees with Popper that critical
discourse, whose origin can be traced back to Gpddlosophy, is a part of science
(Kuhn 1970a, 6). However, Kuhn does not grant tngical discourse is all of science
(Kuhn 19704, 6). Saying of critical discourse gegnpart of science, Kuhn means that it
“recurs only at moments of crisis” (Kuhn 1970a, @hen scientists “must choose

between competing theories” (Kuhn 1970a, 7). Iheotperiods of science, critical
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discourse does not occur. It is the abandonmeantitidal discourse in favor of puzzle-
solving that “marks the transition to a scienceltiis 1970a, 6)

Already by the Hellenistic period mathematics, @sbmy, statics and the

geometric parts of optics had abandoned this mddgeriical] discourse in

favour of puzzle solving. Other sciences, in iasiag numbers, have undergone

the same transition since. In a sense, to turrK&if's view on its head, it is

precisely the abandonment of critical discourse tharks the transition to a

science.

(Kuhn 1970a, 6)

Interestingly, the fact that Kuhn asserts thaiaaitdiscourse occurs only at moments of
crisis when scientists must choose between rivadribs implies two things. First, Kuhn
does not think that theory choice genuinely ocanrsther periods of science except in
the period of crisis. Second, Kuhn implicitly cedes that theory choice is not rational
(which is quite opposite to his later view on tlaionality of theory choice), for he
contends that critical discourse (which is ratiomatording to Popper) needs to be
abandoned for the sake of practicing normal scieridee reason of abandoning critical
discourse perhaps, according to Kuhn’'s line of ¢gimulies in the view that it would
impede the development of science. It is fair atdithat any factor that would impede
the development of science is an irrational factdn view of the fact that critical
discourse in normal science is accompanied witlddeg between fundamental theories,
and given that critical discourse is irrationalt ifias been practiced in normal science, we

may conclude that Kuhn would concede that theonjiceh(of fundamental theories) is

irrational in normal science.
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Lastly, the abandonment of Popperian scientifitingsconstitutes the third criterion for
immature-mature science transition.  Scientifict,te@ccording to Popper, is an
indispensable component of scientific activity thaels the progress of knowledge
(Gattei 2009, 2). Testability constitutes theestdn of demarcation between science and
pseudoscience. For Popper, scientific test isiakdo determine the fate of a theory.
Hence, it would appear absurd to Popper if one eratg that scientific test is

unimportant in the mature science.

Contrary to Popper, Kuhn claims that Popperianngifie testing has no role to play in
the mature science. By saying so, Kuhn does nainntbat all types of test are
unimportant in science. The type of scientifid tekich is essential, according to Kuhn’s
understanding, is not a Popperian crucial testjtfptays no decisive role as what has
been claimed by Popper (Kuhn 1970a, 7). Kuhniaanséic testing is a test of the
capability of the practitioners, not of the thedguhn 1970a, 7). Speaking of testing,
Popper refers to the test of a theory, while Kugfiens to the test of the practitioners who
use the theory. To abandon Popperian testingabaodon the crucial test for theory, but
not the Kuhnian test. The main reason to give oppErian testing, though not spelled
out by Kuhn, perhaps is that it is of the naturecdfical rationalism. As | have
elaborated above, Kuhn views critical rationalisaxpfessed in critical discourse) an
impediment to puzzle-solving, and thus it must loegéne for the realization of
immature-mature science transition. Thus, Poppetésting being characterized by

critical rationalism must be abandoned for the seanason.
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During the immature-mature science transition, Kahrest is expected to prevail over
Popperian test. The quality of a practitioner tisasubject to the Kuhnian test includes
the capability of making a right theory choice,lifkiness in experiment, and so on. The
criterion of theory choice would be pragmatic, &ter all it is the practitioner who is

subject to the test. To show that he is capableraatitioner would choose a theory

which has more prospects in bringing out a solutiopuzzle.

4.3.2 Theory Choice in the Normal Science

A mature science is “normal”, according to Kuhnjwo senses. First, a mature science
is normalized by its tradition, which is called fpdigm”. Kuhn always relates a
normalized mature science to paradigm in whicht@fstandard scientific practices and
common beliefs are provided to guide researchlowolg from this meaning of mature
science, major disagreement among scientists watl arise. The second sense of
“normal” is that in a mature science there wouldnloecrisis. No major anomalies are
expected in a normalized mature science. Takesethgo meanings together, a mature
science is a normalized discipline without crisis.

In this essay, ‘normal science’ means researchyfibmsed upon one or more past

scientific achievements, achievements that somtcpkar scientific community

acknowledges for a time as supplying the founddtorits further practice.
(Kuhn 1970, 10)

Achievements that share these two characteristgfsall henceforth refer to as
‘paradigms’, a term that relates closely to ‘norreeilence’. By choosing it, |

mean to suggest that some accepted examples ddl asttientific practice—

examples which include law, theory, applicationd amstrumentation together—
provide models from which spring particular cohérémaditions of scientific

research.
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(Kuhn 1970, 10)

To stress the relation between mature science andatized paradigm, Kuhn always
uses the term “normal science” to refer to matwierse. Normal science is stable,
largely because the paradigm that dominates itidelyw accepted by the scientists. The
stability of normal science implies that, unlike immature science, scientists do not
rebuild their theories from scratch every time thdeyresearch. They inherit the standard
of practice (theory, methodology, laboratory pralopuzzle-solution and etc) from their
predecessors who are working in the same paradiggientists are heavily dependent on
their community (an environment that makes poss#dearch fund, research team, peer
reviewer, journal, conference and etc) in carryong their research. Without scientific
community, there would be no normal science. Faragigm that governs normal
science is community-based. It is the communigt titormalizes the scientific practice
and sustains the scientific tradition (paradigm).

In the sciences... , the formation of specializedrnals, the foundation of

specialists’ societies, and the claim for a speplate in the curriculum have

usually been associated with a group’s first reéoceptf a single paradigm.

(Kuhn 1970, 19)

A scientific community can only hold at least aridrast one paradigm at a time. For
Kuhn, a paradigm is closely related to the natdra scientific community. One could
study the history and characteristics of a comnyunibrder to understand the nature of a
paradigm. In other words, since normal scienceharacterized by paradigm, normal
science could be examined via the perspectivestbityi and sociological characters of a

scientific community. It is this historical andcso-psychological approach advanced by
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Kuhn in his elaboration of normal science in hisiggophy. Notably, this approach of
Kuhn also invites a fame of relativism.

History and social-psychology are not, my critidaima, a proper basis for

philosophical conclusions.... But unlike most philpkers of science, | began as

an historian of science, examining closely the sfaot scientific life.... My

criterion for emphasizing any particular aspecsaéntific behaviour is therefore

not simply that it occurs, nor merely that it océnrequently, but rather that it fits

a theory of scientific knowledge.

(Kuhn 1970b, 235-237)

To sustain a highly united scientific communityiormal science, a certain extent of
dogmatism is required in science so that no maigagleement would emerge among
scientists. This dogmatism emerges in peer-rewsgstem (e.g. which article to be
accepted as publishable), research fund (e.g. t@pat of research is prioritized), text-
book writing (e.g. what theory to impart), laborgtqrotocols (e.g. which genome
screening approach is used), definition of a stienterm (e.g. phylogenetic or
recombination species concept for bacteria), an@rso Every decision made by the
members of a scientific community is inevitably dagic in certain extent, partly due to
the trends of research and the limitation of resesir Dogmatism also exists in the
adopted approach to solving a puzzle. In viewheféxternal constraints (e.g. limitation
of fund resources), a scientist may choose a metinaghjuipment over another in his
research. Different method/equipment being choskeady presupposes different

background theory of this method/equipment. Thgeoled results might be different,

and this would contribute as a variable to the obof the explanatory theory.
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Extending this dogmatic practice to theory choi€ahn has concluded that logic and
observation alone are necessary but insufficiatér@a (Kuhn 1970b, 234; Kuhn 1970a,
16-19).

The criteria with which scientists determine thdidiey of an articulation or an

application of existing theory are not by themseglgeafficient to determine the

choice between competing theories.

(Kuhn 1970a, 19)

Kuhn asserts that the socio-psychological factwtsch are subjective and dogmatic in
nature, of scientist are complementary to logic ebsgervation. Throughout his career,
Kuhn has never given up this socio-psychologicgleas of theory choice. It is this
socio-psychological factor that has invited the usation about Kuhn's being a
subjectivist. Kuhn rejects this accusation, andesaexplicit in his article “Objectivity,
Value Judgment and Theory Choice” that his critésratheory choice are objective. In
that article, Kuhn stresses that each of the fieationed criteria—accuracy, consistency,
scope, simplicity, and fruitfulness—is an objecthasis for theory choice (Kuhn 1977).
However, Kuhn points out that, though the critddatheory choice are objective, it is
implausible for a scientist tosethem without being influenced by socio-psycholagic
factors. This subjective aspect of the use okqgdtis inevitable, for “the criteria are
imprecise” and “when deployed together, they regmiigit proved to conflict with one
another” (Kuhn 1977, 322). Though Kuhn has notiettrthe role of logic and
observation in normal science, Kuhn’s stress on Hhistorical-socio-psychological
dimension of science has subsumed the former uheelatter. It is evident as Kuhn

holds that community-based paradigms “are prictheory” (Masterman 1970, 66) and
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“may be prior to, more binding, and more complétant any set of rules for research.”
(Kuhn 1970, 46)
Paradigms could determine normal science without the interventiof
discoverable rules.
(Kuhn 1970, 46)
While paradigms remain secure, however, they caction without agreement
over rationalization or without any attempted ratibzation at all.
(Kuhn 1970, 48-49)
This community-based paradigm allows a greatermgxdkarbitrariness in theory choice
when Kuhn holds that a paradigm “is not the samradgigm” for individual scientists in
a community (Kuhn 1970, 50). What he means is itiditidual scientists in the same
community are working under a different subsetargigm. Scientists share a common
paradigm, but do not share the same subset ofdmaé¢ paradigm. It is in this sense that
Kuhn holds that a paradigm “is not the same paradifpr each scientist. This
sociological characteristic is inevitable, for eathentist receives training in different
institution, working with different supervisor, aneading different journal. Such
differences constitute different subsets of theesparadigm.
Consider....the quite large and diverse communitystiated by all physical
scientists. Each member of that group today ightithe laws of, say, quantum
mechanics, and most of them employ these lawsna¢ gmint in their research or
teaching. But they do not all learn the same appbns of these laws.... What
guantum mechanics means to each of them dependsadai courses he has had,
what texts he has read, and which journals heesudi In short, though quantum
mechanics (or Newtonian dynamics, or electromagrib#ory) is a paradigm for

many scientific groups, it is not the same paradignthem all.
(Kuhn 1970, 49-50)
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This conception of paradigmatic subset could exptae dogmatism and arbitrariness
that are granted by Kuhn in normal science. Thaquegtadigm is prior to rule and logic,
it is speaking so from the perspective of holisrhjch | shall call “sociological holism of

paradigm”. However, from the perspective of log@lj rule and logic (along with the
psychological state and experience of individuaérsest) are internalized subset of a
holistic paradigm. Though not stated explicitly Kwuhn, this localized paradigmatic
subset consists of two types. The first type ohg@gmatic subset is objective in nature
(i.e. rule and logic), while the second type is jeative (i.e. personal value and
experience). The general agreement among sceimidtolding a shared paradigm is
maintained both by the sociological bonds (soci@ialgholism of paradigm) and by the
objective subset (rule and logic). However, theliaption of paradigm in scientific

practices is determined by the localized paradigmatibsets, i.e. personal value,
experience and the learned rule and logic. Thesrdes paradigmatic subsets that
possessed by scientists account for the varietybskrvation and conclusion made by
different scientists who are working under a comnmuaradigm. However, this

divergence is minor and does not lead to crisigpm@ing to Kuhnian definition of

normal science. Scientists seek to reconcile tdeagreement by adjusting their

paradigmatic subsets (e.g. arriving at a conseofstie equipment being used).

4.3.3 Paradigm Shift and Theory Choice

Kuhn maintains that a paradigm is stable in theogeof normal science. However, a
paradigm becomes questionable and in threat whemares accrued. However, Kuhn

holds that not all anomalies will lead to paradighange. Some anomalies are quickly
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resolved by the scientists using the puzzle-salusiet provided by the existing paradigm.
Those anomalies which cannot be resolved will lriaelated, eventually resulting in
crisis. Scientific revolution, where change ofggigm occurs, will be the consequence if

the crisis persists.

Hence, it is apparent that anomaly is the initelse which may lead to paradigm shift.
There are two conditions for anomaly to emergerstfFscientists are well-trained and
capable in puzzle-solving activity. A scientistokvs “with precision what he should
expect, is able to recognize that something has gerong.” (Kuhn 1970, 65) An
experienced scientist is unlikely to observe irfagpphenomena due to the improper
execution of laboratory procedures. For Kuhn, aalgnis by no meanany observed
irregularity, especially those results from the radv@ observation recorded by
inexperienced practitioners due to their lack ofiskn experimentation. An anomaly is
an irregularity that deviates from the puzzle-golutset which is familiar by a well-
trained scientist. Because of his knowledge aiits sk the field, a well-trained scientist
can distinguish genuine anomaly from the pseudoraty which arises from the

experimental mistakes.

The second condition for anomaly to emerge is tlagurity of a discipline, which is a
characteristic of normal science. The instrumanis knowledge have been extensively
developed in mature science, and it would makebsemwed irregularity an anomaly, for
the irregularity cannot be explained by the weNeped pool of knowledge. There is

no way one could recourse to the existing puzzletem set to account for the
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irregularity. In view of the fact that anomaly enges when the standard puzzle-solution
fails to be effective, it is unlikely that anomalyould emerge at the initial stage of
normal science. It is because the knowledge dorsayet to be explored at the early
stage of normal science. Any irregularity obserirethis early stage is expected to be
solved with reference to puzzle-solution.

Whatever the level of genius available to obsehen, anomalies do not emerge

from the normal course of scientific research umith instruments and concepts

have developed sufficiently to make their emergelikely and to make the

anomaly which results recognizable as a violatibexpectation. To say that an

unexpected discovery begins only when something gaeng is to say that it

begins only when scientists know well both how thestruments and how nature

should behave.

(Kuhn 1977, 173-174)

Anomalies, by definition, exist only with respecb tfirmly established

expectations. Experiments can create a crisisongistently going wrong only

for a group that has previously experienced evergth seeming to go right.

(Kuhn 1977, 221)

The emergence of anomaly is always an indicatore®f and unexpected discovery. For
Kuhn, unexpected discovery is not supposed to ifimglace in normal science. It is
because all discoveries are expected within thedigm. The emergence of an
unexpected discovery in a normal science is arcatidin of the challenge posed by an
anomaly to the normal science. What Kuhn meattsaisthe discovery in normal science
is a normal (i.e. expected) one, not an abnornsdadiery. However, the emergence of
anomaly which leads to the abnormal discovery éssilgn of the instability of paradigm.
Scientists start to realize that the existing p@radioes not fit the reality.

Discovery commences with the awareness of anomaly,with the recognition

that nature has somehow violated the paradigm-edi@xpectations that govern
normal science.
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(Kuhn 1970, 52-53)

Anomaly which leads to new discovery may or mayleatl to a crisis in normal science.
If the new discovery could be assimilated with gheésting paradigm, anomaly ceases
without crisis. The new discovery is assimilatedhwthe paradigm in a destructive-
constructive way (Kuhn 1970, 66), that is, precisis enhanced while some standard
beliefs are abandoned. The corollary of the assiion is the paradigm adjustment,

where the fundamentals are still remained.

However, if the new discovery could not be assitadawith the existing paradigm,
accrued anomalies would render normal sciencestate of crisis. Scientists diverge in
their opinion regarding the solution to anomalidaundamental theories are challenged
and no consensus is reached among scientists.

In the physical sciences disagreement about fundeatseis, like the search for

basic innovations, reserved for periods of crisis.

(Kuhn 1977, 222)

The phenomenon of prolonged disagreement amongitstge on the fundamental
theories is a sign of the end of the monopolizeglsi paradigm. Multiple paradigms,
each of which contains rival theories, emerge. r@te no ruling paradigm at this period
of crisis. Each paradigm is on an epistemic pdh s rivals, each of which possesses
different advantages over others. Some paradigaysappear favorable in terms of its
puzzle-solving potentials, while others may havel#sive advantage in terms of non-
cognitive value such as simplicity. Some schdach as Kuukkanen, argues that Kuhn

has put more emphasis on the puzzle-solving capabfl a theory/paradigm over other
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virtues (Kuukkanen 2007) when deciding betweenl|rihories/paradigms. If this
argument is sound, one may hold that Kuhn woulcerdaimed that puzzle-solving may
serve as a decisive criterion for the theory/papadchoice. However, Kuhn does not
proclaim that puzzle-solving capability is the d@e criterion for scientist to arbitrate
between rival theories. Notwithstanding, as palriig Alexander Bird (2003), Kuhn has
recognized puzzle-solving as a driving force thaippls science to progress, other non-
cognitive virtues such as simplicity, scope, anstlatics play important role in theory
choice as well. It is partly because of these oognitive virtues and partly because of
the socio-psychological account of paradigm shifat incur the charge of irrationalism
and relativism on Kuhn’s thought. Despite Kuhn highied the charge, he fails to

provide a rational account of paradigm shift arebtty choice.

The dilemma that Kuhn faces could be accountedhéyect that his concept of paradigm
is, as claimed by O’Malley and Boucher, too rigm éxplain the rapid conceptual
adjustments (O’Malley and Boucher 2005). For Kannparadigm has a defined set of
theories, laws, and methodologies. Kuhn alwayatifies theory with a paradigm, such
that they are interchangeable concepts. Howewethe history of science, scientific
terms and theories were always found to be shayelifferent paradigms. For example,
the theory of finite-age universe was subsumed wuadpair of rival paradigms—the
paradigm of static universe and the paradigm ofaegmg universe (Kragh 2007).
However, Kuhn denies the overlapping of paradig@ensequently, Kuhnian choice of
one paradigm is inevitably forgoing the useful the®which are subsumed under a rival

paradigm.
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4.3.4 Incommensurability and Theory Choice

The incommensurability thesis is a problem witharegto the comparability and
translatability between two theories. It was rdisedependently by Kuhn and
Feyerabend in 1962 (Sankey 1994, 2). Feyerabewtisn of incommensurabilityis his
ground to argue against the reducibility of earliexories to the later ones (Sankey 1994,
2). For Kuhn, he uses incommensurability to actdamnthe discontinuity between rival
paradigms in the history of science. In additidahnian incommensurability implies the
difficulty in evaluating rival paradigms due to ttasence of shared standards and
concepts (Chen 1997, 258). Broadly speaking, imsensurability also implies
communication breakdovinbetween members of competing scientific commusitie
(MoR3ner 2011, 367).

In the first place, the proponents of competingadagms will often disagree

about the list of problems that any candidate faragigm must solve. Their

standards or their definitions of science are het $ame.... The transitions to

Lavoisier’s paradigm had, like the transition toWNen’s, meant a loss not only of

a permissible question but of an achieved solution.

(Kuhn 1970, 148)

Kuhn’s notion of incommensurability has evolvednfra broader to a narrower sense in
the course of his philosophical career. The Structure of Scientific Revolutjon
incommensurability was applicable to methods, mobkolution, theories, and world-
change. In the broadest sense of incommensuyalbilg worlds of the rival scientists are

incommensurabfe  Notably, the latter Kuhn has reformulated histioro of

incommensurability in response to severe criticism.In “Commensurability,
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Comparability, Communicability”, Kuhn has expligittspoused a much weaker thesis of
incommensurability, namely local incommensurahility It is a version of
incommensurability that claims that communicatisrpossible across incommensurable
theories, therefore theory comparison is possikléng 1982b). As such, Kuhn claims

that incommensurability of theories does not mélemty choice irrational.

According to Sankey’s studies on Kuhn, the “trdositbetween incommensurable
paradigms is a transition from the ‘world’ of onaradigm to the ‘world’ of another”
(Sankey 1994, 21). However, this broader sensencdmmensurability received
extensive attacks with the charge of relativismo réspond to his critics, Kuhn has
redefined the notion of incommensurability in aroaer, linguistic sendein the late
1970s. In the preface fbthe Essential TensipiKuhn claims that such a redefinition is
persuaded largely by the work of Quine (Kuhn 19Xxij). Despite the narrower
definition, Kuhnian incommensurability retains thesidue of the earlier notion of
incommensurable world. The advocates of diffeygtadigms, according to the later
version of incommensurability thesis, speak “déf@r languages—Ilanguages expressing

different cognitive commitments, suitable for difat worlds.” (Kuhn 1977, xxii-xxiii)

Incommensurability thesis has introduced irratiadpab theory choice. It is so because
there are no common empirical consequences betieenval theories, for the terms of
both theories cannot be translated point-by-paitd & neutral language. The absence of

such neutral common language thus renders theoigehrrational.
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The point-by-point comparison of two successiveotl®es demands a language

into which at least the empirical consequencesoth lcan be translated without

loss or change.

(Kuhn 1970b, 266)

It is noteworthy to point out that, despite Kuhmézognition of the difficulty in theory
translation, translation between rival theorieshys no means completely impossible.
Partial translation is possible as evident by #et that scientists from competing schools
may exchange their opinions. However, Kuhn’'s dgsethat such partial translation is
error-prone (Kuhn 1970b, 268) might, as viewed &atjonalists, render theory choice

irrational. It is because theory choice is progabhde on the basis of the mistranslation

between two rival theories.

The partial translatability of rival theories hés ¢ause in the incommensurable worlds in
which scientists operate. Kuhn holds that sciefi®m competing schools operate in
incommensurable worlds, that is, they perceive iatetpret the phenomena differently.
The same phenomenon means different things innit@mmensurable worlds, which is
best illustrated by Kuhn’s duck-rabbit pattern @rqeption. A duck may appear as a
rabbit if viewed from a different angle. One cahsee both duck and rabbit at a single
point of time. Similarly, a phenomenon may appasra duck-pattern to scientiaf
while appear as a rabbit-pattern to scierBist The switch from one pattern to another
requires a gestalt-switch, implying the completatadwof paradigm and world-view.
The replacement of paradigms is necessary, fordsdtiat entail the phenomena are

incommensurable.
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Practicing in different worlds, the two groups alentists see different things

when they look from the same point in the samectloa....That is why a law

that cannot even be demonstrated to one group iehtsts may occasionally

seem intuitively obvious to another. Equally,stwhy, before they can hope to

communicate fully, one group or the other must epee the conversion that we

have been calling a paradigm shift.

(Kuhn 1970, 150)

The incommensurable worlds do not imply the Leitamzor Lewisiaf! possible worlds.
Kuhnian worlds are actual worlds that we residecie@ists are free to operate in
different worlds by changing the lens of perceptemd interpretation. However, a
scientist cannot work in two worlds at the sameetimccording to Kuhn. It is because
any two worlds are inevitably incommensurable. 8grhilosopher, such as Alexander
Bird, claims that Kuhn’s thesis of world-change hagjuasi-idealist, neo-Kantian slant”

in his later philosophical development (Bird 20@33), which is inferior to his earlier

contribution inThe Structure of Scientific Revolutiofigrd 2002).

The incommensurable worlds lead to an unattractoresequence of theory choice. The
principle of rationality requires the empirical epgation to serve as a necessary criterion
for theory choice, for it is deemed objective. Tbb the empirical observation is not
equivalent to the reality, realists assume an olgcorrespondence between them (they
also assume an objective correspondence in thesengible domain). The principle of
rationality held by realist is that the correspamoke between observation and reality is
strictly a one-to-one relation. No variation isoaled in the empirical observation of
scientists, despite the possibility that thesendigts may belong to rival schools. Kuhn,
as an anti-realist, does not assume this realisitipn. Though he denies that the

incommensurable worlds permit scientists to “segttang they please” (Kuhn 1970,
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150), there is no strictly one-to-one corresponderetation between observation and
reality. Though scientists are confined by thelityean their experiment, they can
perceive and interpret the phenomena in more tha® way. The variation in
observation is the consequence of the variatiomeafity (incommensurable worlds).
Kuhn has no means and intention to decide whichtyg@commensurable world) is
more real. For him, all incommensurable worldsegeally valid. This position results
in the incomparability of the incommensurable wsylih the sense that one cannot
decisively weigh the value of the competing worldsKuhn maintains that all
incommensurable worlds should be relatively weighte As a consequence, theory
choice is inevitably relative and non-rational, fuhn assumes that scientists are

influenced and confined by the world in which tlogerate.

Many scholars have refined and developed the nafancommensurability ever since
its proposal. Alasdair Maclintyre, a well-knowntbigan and philosopher of ethics, has
criticized that it is the conceptual incommensurgbihat was adopted by Kuhn that led
him into the dilemma of irrationalism (Macintyre&®. Conceptual incommensurability,
Maclintyre argues, presupposes Cartesian accouepistemological crises. It is an
account that puts everything in question simultasgo meaning to say that the totality
of knowledge is under examination simultaneouslthaut discrimination. It is shown
so, according to Maclintyre, in Kuhn’s exposition inEommensurability. Maclintyre
highlights that Kuhn’s conceptual incommensurapidissumes the absence of complete
contact between the view points of the proponehtssal paradigms. It follows that the

transition from one paradigm to another requirdsagp of faith, which is a conversion
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that is characterized as irrational. Macintyreuasgythat despite Kuhn has rejected the
accusation of irrationalism, the Cartesian flavbcanceptual incommensurability allows
no rational continuity between two rival paradigmdt is because the totality of
knowledge “is put in question simultaneously” (Magte 1980, 68) and “since reason
operates onlwvithin traditions and communities....such a transition\ileein paradigms]

or a reconstruction could not be a work of rea&¢Macintyre 1980, 67).

However, Macintyre argues, Kuhn may resort to histéd truth to get rid of the
accusation of irrationalism. History, accordingMacintyre, is presupposed by Physics.
By history Macintyre means the scientific traditimhich encompasses scientific theory.
As a historian of ethics, Maclintyre claims thatdiges can be constructed and rationally
compared with each other. It follows that incomswable theories, or paradigms, are
rationally comparable too. Implicitly, theory cheihas a rational ground as well.
| am suggesting, then, that the best account thathe given of why some
scientific theories are superior to others presappothe possibility of
constructing an intelligible dramatic narrative athican claim historical truth and
in which such theories are the subject of successpisodes. It is because and
only because we can construct better and worserigistof this kind, histories
which can be rationally compared with each otheat tve can compare theories
rationally too.
(Macintyre 1980, 73)
The prevalent view amongst philosophers of sciéntieat the incommensurability thesis
applies only to revolutionary but not normal scienddowever, Szumilewicz argues that
this is not the case. Szumilewicz launches twidc@ms to the received view of the

incommensurability thesis (Szumilewicz 1977). Hiest criticism was plotted against

the view that the incommensurability thesis is aatlle only to the revolutionary
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science. According to this view, two theories aationally comparable in normal
science, while they could not be rationally comgarethe revolutionary science. On the
contrary, Szumilewicz holds that the corresponddmeveen two theories, regardless
whether during the normal or revolutionary scierttas tied incommensurability to all
phases of science. It is so because Szumilewitzrpirets incommensurability as
meaning variance, that is, the meaning of two ssgice theories, whether in normal or
revolutionary science, “may be significantly diet” (Szumilewicz 1977, 346).
Szumilewicz’s argument has two parts. First, sbkeldithat the language of science is
constantly changing. The variability of scientifianguage inevitably results in the
meaning variance of two theories. Second, Szuntleargues that the divide between
normal and revolutionary science is arbitrary. drakhe first and the second argument
together, Szumilewicz argues that meaning variasfctheory occurs in all phases of
science. Since Szumilewicz takes incommensurglititmean meaning variance, it is
apparent that incommensurability is applicablelkgplaases of science. It is noteworthy
to mention that Caneva shares Szumilewicz’s olgedt the distinction between normal
and revolutionary science, but with different reas&@aneva argues that the existence of
small-step continuity during paradigm shift has enmaiined “the historical relevance of
incommensurability” and “undercut the distinctioetlveen normal and revolutionary

science.” (Caneva 2000, 100).

The implication of Szumilewicz’s argument is thibne holds that incommensurability

of theories implies the irrationality of theory ¢t® (e.g. theories are not rationally

comparable) in revolutionary science, he must havergo the traditional view that the
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scientific enterprise in normal science is ratiof@ad. theories are rationally comparable).
For Szumilewicz has tied the incommensurabilityalophases of science, and rejected
the clear-cut divide between normal and revolutigrezience. In the same vein, if one
holds that theories are rationally comparable inmab science, he must approve the view
that the same is applicable in revolutionary sa@enin short, Szumilewicz’'s argument
does not decide whether incommensurability is raficor irrational. Her argument
implies that if one takes incommensurability tonfioa rational basis for theory choice, he
has to admit that theory choice is rationabwth normal and revolutionary science; if
one takes incommensurability to form an irratiobakis for theory choice, he has to
admit that theory choice is irrational eth normal and revolutionary science.
My first criticism will be that if Tl [Thesis of Incommensurability] were true it
would apply not only to revolutionary periods botall phases of theoretical
change in science. Most defenderd bivould allow that, during periods of non-
revolutionary or “normal” science, an improved the®’ is comparable with the
earlier theoryTl from which it was developed; so that rational ajpgal is possible
in these cases. | agree. But | claim thaand T will be “incommensurable” in
these cases no less than in cases of revolutionemgnge: thus
“incommensurability” either excludes rational compan and appraisal in non-
revolutionary cases, or allows rational compariaad appraisal in revolutionary
cases.
(Szumilewicz 1977, 345)
The second criticism of Szumilewicz was directediasgt the view that logical relations
do not hold between incommensurable theories (Sewnez 1977). According to this
received view, incommensurability implies incompmlity of theories, due to the fact
that the common terms of two theories have differe@aning. Szumilewicz holds that,

on the contrary, “logical relations may hold betweewvo theories despite their

incommensurability” (Szumilewicz 1977, 348). Byoeting to formalizing the scientific
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terms, Szumilewicz claims that we can compare tlathematical functions of two
incommensurable theories independent from the sérsaof them. She suggests that
scientists may use their intuitive understandingni@p the formalized terms with their
corresponding meanings. With such an optimistewwtio relate the formal aspect with
the content of the scientific terms, Szumilewicndades that “meaning variance need
not renderT and T’ [incommensurable theories] rationally incomparalff&zumilewicz
1977, 349). However, Szumilewicz’s strategy is wiahout problem. On the one hand,
she does not demonstrate how to warrant the prew@gping between formalized terms
and their semantic content. On the other handm8ewicz’s strategy to compare the
formal aspect of the scientific terms may not babie in the cases where the scientific
terms are lacking of mathematical form (e.g. sdienierms such as ‘gene’, ‘organism’,
‘tarsal bone’). Carnap’s failure in providing ayloal construction of the world serves as

a good example that it is impossible to formatiflescientific and ordinary terms

4.3.5 Incommensurability and Philosophy of Biology

In Kuhn’s writing, he never applied incommensuridypito biology, though he uses
biological concepts as an analogy to the lexicabtamy. It is intellectually interesting
to probe into this area, as biology has achievemifitant breakthrough and rapid
advancement since the proposal of the double habctel of DNA by Watson and Crick
in 1953. The emergence of new discoveries, edheaiamolecular biology, has led to
the establishment of many promising sub-disciplin@ne of them is the emergence of
evolutionary biology. However, the notion of bigical process in evolutionary biology,

which is a central concept, has not reached a osnseamong scientists. Many
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incommensurable interpretations of this notion teaismong different scientists (Delisle
2011, 57). The notion of gene trees serves ahianekample of incommensurability in
biological science. In the paradigm of phylogerstigene trees refer to the gene
hierarchy of an organism; whereas in the paradi§population genetics, gene trees are
gene hierarchy of species (Knowles 2009). The saord denotes different meaning in
different paradigms, though its evolutionary megnis retained. Tracing the history
further backward to Darwinian period, gene tredsictvwas called heredity at that time,
did not have evolutionary meaning. It was not acept which “necessarily imply
support for programmes of selective breeding” (P&@9, 234). Darwin’s conception of
heredity was material and particulate (Gayon 20@), it “was less the past (ancestry)
than the present structure of these collectionsnits [gemmules, which are small buds

generated by cells]” (Gayon 2000, 73)

However, it was reported that there are terms amg¢epts which did not differ in their
meaning under different paradigms, such as the tsufstitution rate”, which retained
the same meaning under the paradigm of singleradilin point model and the paradigm

of relaxed-clock model (Ho and Phillips 2009).

The phenomenon of incommensurability also persistystems biology, which is a new
sub-discipline of biology that emerged in 2000sk{Arand Schaffer, 2011). It is a
discipline that encompasses cell biology, physatemistry, mathematics, information
management, and genetics. Systems biologists airetudy how the biochemical

processes of individual cell contribute to the hétia and survival of an organism
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(Arkin and Schaffer 2011). One of the challengasetl by systems biologists is to
explain the cellular process in terms of informatinanagement (Nurse and Hayles 2011,
853). It is not an easy task, for to translate bleehemical laboratory results into the
information processing data elements requires a approach to bridge two distinct

disciplines, which are completely incommensurable.

Calvert and Fujimura argue that the works of systéiologists involve paradigm shifts
between different epistemic concepts, which occlres the consequence of its
interdisciplinary nature (Calvert and Fujimura 2P11n their interview, Calvert and
Fujimura found that systems biologists were ableditaborate despite their difference in
epistemic commitments and background traitfing They thus conclude that the
differences between paradigms do not present huudlethe collaboration between
systems biologists, which implies that distinctgzagms are not incommensurable. This
conclusion is opposed to Kuhn's, as he claimsphetdigms are incommensurable.
Nevertheless, in all these cases, collaborationired) a great deal of negotiation
and labour at the borders [of different fields].mlay be that differences between
paradigms, epistemologies, or methods do not datestiincommensurable
boundaries to collaboration. With enough desicanmitment, and labour, these
differences may not only be surmounted, they magrbductive.
(Calvert and Fujimura 2011, 162)
Calvert and Fujimura assert that the differencepanadigms held amongst systems
biologists may be surmounted with enough effoifbey do not imply that the corollary
of the collaboration amongst systems biologist®iadhere to a single paradigm. It is

unlikely to happen because the research team iprged of scientists from diverse

fields. Conversely, multiple paradigms are in effédominating the collaboration. Such
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situation is made possible by the mutual appremiabif the differences in paradigms and
values.
Communication across disciplines in systems biologyld be made easier if

members of the field have a greater awareness @pr@@ation of their different
epistemic assumptions and values.

(Calvert and Fujimura 2011, 162)

Burian takes incommensurability in biology to béenpreted against two backgrounds:
the reduction theory and the referential discortyn@Burian 2005). The reduction
theory demonstrates that there is a fundamentaryhe which other theories could be
reduced to, or deduced from. The typical examplthe reduction theory is the claim
that Mendelian genetics could be reduced to mode@énetics (Burian 2005, 130). This
claim is established on the assumption that theioedl theory has definitions and
statements which are entailed by the fundamentdryh According to Burian, the
mistake of reduction theory is its false presupgasiof the continuity between two
distinct theories.

Were this account of reduction correct, the corgeptthe reduced theory would

be, in effect, definable within the more fundameétttaory, and the claims of the

reduced theory would be a subclass of the claimbefundamental theory. In

fact, as is now generally recognized, reductiothef sort virtually never occurs

in science.
(Burian 2005, 130-131)

Although Burian does not proclaim to hold a viewraflical incommensurability, his
argument against reduction theory has implied inoemsurability in terms of scientific
definition of the terms used in two theories. B B kind of conceptual

incommensurability. In fact, many opponents of theuction theor¥ have also argued
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that “the key concepts of successive theories rafadt incommensurable in meaning.”
(Rosenberg 2008, 550). Notably, Burian does n@ligy subscribe to the view of
paradigm in biology. Nonetheless, he holds thatghenomenon of incommensurability
implies that the relation between two biologicadties could not be reductie

Worse yet, when one comes to cases like .... MendeBasus molecular genetics,

discontinuity theorists have put forth quite coroig arguments to show that the

concepts of the theory to be reduced simply catmoteproduced within the

successor theory. This claim, as | argue, seen® tentirely in accord with the

facts.

(Burian 2005, 131)

Besides, Burian also interprets incommensurabhititferms of referential discontinuity.
Referential discontinuity is not the same with refgial indeterminacy which had been
made known by Quine and Donald Davidson. The pepts of referential
indeterminacy hold that reference is, in an indefly many different referential relation,
solely determined by the use of language (Nimtz5200According to the Davidsonian
thesis of referential indeterminacy, interpretat®mevitably indeterminate, for it is hard
to apply the rule precisely and arrive at the ages® on the observable (Davidson 2004,

157). The notion of referential indeterminacy doesentail incommensurability, but the

notion of referential discontinuity does.

In Kuhnian thesis of referential discontinuity,efarence does not stay constant through
paradigm shift, that is, a term may refer to défarreferences in two paradigms. Burian
argues, based on the history of genetics, thatetleeential discontinuity of genetic terms

is held accountable by the scientific communityr Fhe terms are—in a certain sense—

community property.” (Burian 2005, 133). The refatial discontinuity happens when
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the refinement of method shifts the reference w@frm. It follows that the references are
incommensurable after the shift of reference. &uiimplies that scientific community
plays a major role in the incommensurability oferehce.
It is, of course, true that the procedures by whadtors (or genes) are identified
and individuated can be refined and improved insméwat may shift the reference
of particular terms; such refinements can changeether the set of entities to
which a community refers by use of such terms @&nég and “factor”. But, the
terms are—in a certain sense—community propertyhe. foint about the social
character of the referential use of scientific gméscientific terms is rather
stronger than it looks.
(Burian 2005, 133)
Marcel Weber studies incommensurability in bioldgym three perspectives: translation
failure, non-corresponding predictions, and refea¢miscontinuity (Weber 2002). He
examines the problems in light of the oxidative siftwrylation controversy in the
history of biochemistry. It was a dispute aboutvhaitochondria, the organelle of cell
which generates energy to sustain cellular aotiwjtigenerate energy in the form of
adenosine triphosphate (ATP). According to Wellegre were two incommensurable

paradigms: The chemical paradigm proposed by iStaté the chemiosmotic paradigm

proposed by Mitchell.

The chemical paradigm was the old paradigm, whiohferred to enzyme-bound
chemical compound, known as ‘high-energy intermedia vital role in converting a
molecule of adenosine diphosphate (ADP) to formrgyre-ATP. This paradigm was
widely accepted in 1960s because it was modelest aftsuccessful mechanism to
generate energy from sugar, which was the ATP-geingrstep of glycolysis. However,

there was no crucial evidence to prove that thenoted paradigm is true, for being true
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the hypothesized high-energy intermediate mustt.exignfortunately, this chemical

intermediate was not found in the experiment.

The chemiosmotic paradigm did not postulate higbrgy intermediate as the chemical
paradigm did. It proposed that the electrochenpodéntial generated via diffusion of
proton across mitochondrial membrane has been tarfétat converts ADP to form

energy—ATP.

Weber analyzes that both chemical paradigm and idsemotic paradigm encompass
incommensurable terms, such as “high-energy intdiate®’ in the chemical paradigm
and “proton-motive force” in the chemiosmotic pagamd, which differ in sense and
reference. The fact that these terms do not Itigicantradict each other, Weber argues,
leads to translation failure. Weber further deniates that an attempt to translate the
theoretical statements of one paradigm into anothdr inevitably lose inferential

relations.

Non-corresponding prediction is another consequefidacommensurabilitf?. Weber

holds that it is a situation where the predictiomade by a paradigm have no
corresponding ones made in another. Similarly, foyen-Huene has highlighted the
difficulty of the problem of non-corresponding pietcbn (Hoyningen-Huene 2000). He
analyzes the issue of corresponding prediction Bwth commensurable and
incommensurable theories. He argues that in cangpdawo commensurable theories,

there is always a corresponding prediction. Tligdlty lies only in the situation where
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each theory has its own strength. However, inconsmeble theories have no
corresponding prediction, because of “the diffeeenia their concepts and the
untranslatability of both theories.” (Hoyningen-hhge 2000, 105). Weber’s
understanding of non-corresponding prediction aeaure of incommensurability in
biology is inline with Hoyningen-Huene’s. He arguwith examples that both the
chemical paradigm and the chemiosmotic paradigndigiesd no common thing. The
chemical paradigm predicted energy-link functiogssnich no corresponding prediction
was found in the chemiosmotic paradigm. The chemaiic paradigm predicted proton
translocation by which no corresponding predictieas found in the chemical paradigm.
Hence, Weber concludes that non-corresponding giredi is the feature of

incommensurability that occurred in the historpaichemistry.

The third, and the last, perspective of incommeatsility studied by Weber was
referential discontinuity. The high-energy intediae in the chemical paradigm was not
presupposed in the chemiosmotic paradigm. It weataced by “a whole new kind of
bioenergetic mechanicsm” (Weber 2002, 8), which waproton-motive mechanism
underlain by the intermediate of glycolysis and tdigic acid cycle. The chemical
intermediates in these paradigms were not a stfargrard replacement, for they were
two different entities. Hence, Weber concluded tha referential discontinuity was

observed in the paradigm shift from the chemicaheochemiosmotic paradigm.

The kinds of incommensurability that are discusseithe above-mentioned literatures of

philosophy of biology were elaborated, in a moreagal sense, by Sankey. He takes
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incommensurability to be a semantical problem wttiels to do with the languages of
scientific theories (Sankey 1994). He has givénaad definition of incommensurability
as such:

Broadly speaking, to say that a pair of theoriemé®mmensurable is to say that

the theories do not share a common language, bitttaagerms they employ do

not have common meaning.

(Sankey 1994, 1)

Sankey analyzes that incommensurability stems ftoensemantic dependence of the
scientific terms on the theoretical contexts. Camt to Kuhn, Sankey holds that
incommensurability is not a common phenomenon. ditinguishes two types of
semantic incommensurability: semantic incommensilityadue to variation of sense and
semantic incommensurability due to discontinuity odference (Sankey 2009).
According to Sankey, it is the latter that presectsllenges to scientific realism.
However, Sankey does not worry about such challemgée argues that it is dismissible

by a modified causal theory of reference (Sanke419

Meaning variance of two theories, Sankey arguesgsgrise to translation failure and
referential discontinuity (Sankey 1994, 1998). ptents out that Kuhn takes meaning
change between theories to “include variation dérence as well as sense” (Sankey
2009, 197). Meaning variation of incommensurableeoties results in the
untranslatability of the theoretical terms.
Untranslatability has a central role in the incomseability thesis. If a pair of
theories is incommensurable, then the languagedogew by the theories are

partially or wholly untranslatable. In additiomanslation and content comparison
have a close connection according to the thesisiceSthe content of theories
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expressed in untranslatable languages is inexptessithin a shared vocabulary, it
appears not to be directly comparable.
(Sankey 1994, 73)

Sankey rejects the idea that incommensurable g®are wholly untranslatable (Sankey
1994). However, he claims that translation failafencommensurable theories implies
partial untranslatability, which is the impossityilof word-to-word translation. Further,
Sankey argues that untranslatability does not img@ynmunication failure between
incommensurable theories, for the causal theomgefgrence “allows referential overlap
and comparison even in the absence of translatiahkey 1994, 220). Translation
failure does not present a hurdle for the compar@daival theories. Hence, in Sankey’s

account, theory choice is possible in the presehtmanslation failure.

Sankey has defended Kuhn’'s later notion of taxonoocategories against translation
failure. He calls this taxonomic account of incoemsurability as taxonomic
incommensurability (Sankey 1998). It is a thesldch “involves differences between
the taxonomic categories which scientific theoeesploy” (Sankey 1998, 7). Entities
are categorized according to taxonomy (Bird 2002)r Kuhn, taxonomic terms are also
known as kind terms (Kuhn 2000, 92 cited in Hoyeimgduene and Oberheim 2009,
206). Hence, it is apparent that Kuhn does no¢ talkonomy to be a mere semantic
construct, but it also refers to entity or kind. ccArding to Kuhn, the taxonomic
categories are clusters that group the sciengfim$é (Kuhn 1983). Kuhn, in 1980s, has
rejected the notion that a scientific term is toumelerstood and applied in a universal
context. Instead, he claims that scientific teares categorized into different taxonomic

clusters and they should be interpreted in angoterected way.
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Many of the referring terms of at least scientiinguages cannot be acquired or
defined one at a time but must instead be learnetdusters..... The Newtonian
terms ‘force’ and ‘mass’ provide the simplest sufrexample. One cannot learn
how to use either one without simultaneously leagrtiow to use the other. Nor
can this part of the language-acquisition procesdogward without resort to
Newton’s Second Law of Motion. Only with its aidrcone learn how to pick out
Newtonian forces and masses, how to attach thesmonding terms to nature.
(Kuhn 1983, 566)
Sankey concurs with Kuhn that taxonomic categortes not render complete
untranslatability but local untranslatability (Sayk1993). Since taxonomic categories
are interconnected, the languages of two intedasadde theories must have the same
taxonomic structure. A successful translation meguthe preservation of categories.
However, argued Sankey, the interconnected catgarndergo a radical change in
meaning and reference after translation. Tramslatetween local clusters of terms fails
because those terms are interconnected and irfieede
Translation between such local complexes of terails because the meaning of
such terms is determined in relation to other teoithe interdefined set. Terms
which are defined within an integrated set of c@tgecannot be translated in
piecemeal fashion into an alternative complex incWwithe necessary conceptual
relations do not obtain.
(Sankey 1993, 772)
Sankey (1998) criticizes Kuhn’s inference from tiaion of untranslatability between
theories to the denial of evaluating the merit teé theories in terms of truth. Sankey
argues that “rival theories may make more or legs tlaims about the same entities,
despite untranslatability” (Sankey 1998, 12). Heeats that at least some of the terms

employed by the theories must refer to the samiéemtthus making the rational theory

choice plausible.
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Lastly, | turn to Stegmduller’s structuralist rectmstion of Kuhn's incommensurability
thesis. Stegmduller proclaims that he has develaedentirely new approach to the
analysis of the structure of scientific theorieStggmuller 1976, vii), which could be
used as a source of conceptual apparatus to rHyiom@onstruct Kuhn’s notion of
normal science and scientific revolution. Thiscstled “new approach” is a non-
statement view of theories, that is, to interphetories as set-theoretic predicates rather
than classes of empirical statements. Contrarthéotradition, Stegmduller’s approach
does not characterize scientific theory as a listguientity. In other words, Stegmiiller
attempts to axiomatize scientific theory by undarding the empirical claims as
Ramsey-Sneed-sentences (Stegmuller 1979). Stegnsidites that “instead of working
with formalized languages and formalized theoriédogic”, non-statement view of
theories “makes use of informal set theory anddagily”. (Stegmidiller 1979, 83)
In contrast to the statement view, a theory itselinterpreted as a composite
mathematical structure together with a class @nded applications.
(Stegmdller 1976, 14)
There are good reasons for not identifying a thasith the central empirical
claim..... A theory itself is characterized as a imuguistic entity: namely, as an
ordered pair consisting of a cdfeand the class of intended applicatibns
(Stegmiiller 1976, 16)
..... empirical claims of theories are not to be folaed by infinite sets of
sentences, but rather each by a Ramsey-Sneed-senten
(Stegmiiller 1979, 24)
Now what about scientific revolutions? Can the ¢agn also contribute to a better
understanding of this phenomenon? Here | shokiédtb begin with a confession
so that you will not be too terribly disappointedhwthe following remarks: The

logician can actually accomplish far less in thase than in the case of the
phenomenon which Kuhn called normal science. Tisot because scientific
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revolutions are in fact thoroughly irrational preses, but simply because many
aspects of these phenomena lie outside the congeetéthe logician.
(Stegmiiller 1980, 83)

The reason that drives Stegmiiller to formulate a-statement view of theories lies in
the problem of theoretical terms, which arises frii® empirical statements of theory.
Empirical statements contain theoretical terms,ctvigould not be substantiated in the
meaning. What Stegmiller means is that the efforinderstand theoretical terms is
enormously difficult, for theoretical terms are faefferential in the interpretation.
Logical inferences are of no help here.

The traditional idea concerning the empirical ckimf a theory leads to a

difficulty in all cases in which such claims comtaheoretical terms. In order to

substantiate a claim of the forng; ‘is anS’, one must always refer back to a

statement¢; is anS;' i.e., to a statement @Xxactly this form

(Stegmuiller 1976, 15)

Stegmuiller holds that non-statement view of theodeuld be used as an approach to
rationally defend Kuhn’s notion of incommensuralili According to him, Kuhn’s
explication of incommensurability was based on sketement view of theories. The
theoretical terms contained within the empiricataments are thus self-referential. At
the macro level, any choice between paradigms rsuleir and indeterminate.
Communication breakdown is inevitable in Kuhniaatestent view of incommensurable
theories, for there is no neutral meta-language.

[Kuhn’s] exposition of this sort of scientific relmion, which we will call the

dislodging of a theory by a substitute theory, eorg an exaggeration and a

mistake.
(Stegmiuiller 1976, 214)
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[In Kuhn's statement view of theories] we need omgnember statements to the
effect that any argument in favor of a paradigm. (in favor of a theoryKly> )

is basically circular, that the proponents of vasidheories can not communicate
due to the lack of a neutral metalanguage....

(Stegmuiller 1976, 215)

Kuhn's statement view of theories renders the @rfgal relations between theories
impossible. Hence, Stegmiller points out, Kuhnuagythat there is no logical
deducibility between two theories. However, Kuhniitics condemn his
incommensurability thesis from the perspective twitesnent view of theories. Such
critique is persuasive as, in the context of stat@nview, the failure of inferability and
reducibility between theories renders scientifiogyess irrational. To salvage Kuhnian
incommensurability from irrationalism, Stegmdulleroposes that the reducibility of
theories cannot be defined in terms of inference.

Kuhn details there the reasons why Newtonian dyosmiaynot be said to be

deducible from relativistic dynamics. This argumena joke. Kuhn uses the

metatheoretic ‘paradigm’ of his opponents to suppbe incommensurability

thesis. For the ‘statement view’, reduction praidecan only turn on one thing:

namely, the ‘inference relations between classesenfences.’'However, instead

of arguing from noninferability to nonreducibilitye will argue that an adequate

concept of reduction cannot be defined in termafefence

(Stegmuiller 1976, 216)

Stegmiller holds that the reducibility of one thetwr another is important to account for
scientific progress. It is this reason that Stedgnithinks that a rational account of
incommensurability should not evade from answethey problem of reduction. From
the perspective of non-statement view, Stegmuill@p@ses an alternative notion of

reduction, which is non-inferential in nature. keats theories as sets to which the

reduction relations, construed as functions, hdidmathematics, function is an abstract

263



construct that maps domain to range. In Stegmsiléercount, reduction relation between
two theories is interpreted as function mappingveen two sets. The concepts and laws
are the elements of theory-sets. The reducticatioal is a set-theoretic (non-linguistic
and non-logical) mapping of the concept-element lamdelement of a reducing theory-

set to the concept-element and law-element of acextitheory-set.

By formalizing reduction in set-function, Stegmiilleeed not consider the meaning of
theoretical terms. Hence, his account is free ftbm problem of translation failure,
comparability, and referential discontinuity; nacdause these problems do not exist, but
they are irrelevant in the context of set-functiofor, in mathematics, the semantics of
domain and range of two sets is not important. Watters is the mapping rule. Given
a function and a mapping rule, the relation betw@emsets always holds. Stegmiiller's
account of non-statement view of theory transfoims reduction relation from the
traditional logical and semantic relation to a neatiatical function. The reduction
relation is thus a mapping from domain of a thdorthe range of another. The elements
(i.e., concepts, law) of theory-set are mappechedorresponding theory according to
the mapping rule of the function. Hence, speakihghcommensurability between two
theories, the charge of translation failure an@nesitial discontinuity has nothing to do
with the scientific terms (the element of theory}seThe cause of incommensurability
lies in the structure of theory-set. For, in math&cs, given a mapping rule, two
incommensurable sets could enter into a functioe#dtion, which is the reduction

relation in Stegmudiller's case.
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The reduction is to be realized via a reductiomatreh which ‘transposes’ the
basic concepts oF into those ofl’, and indeed in such a way that the basic laws
of T can then be ‘mapped’ onto thoseTof
(Stegmuiller 1976, 128)
Thus it appears appropriate to construe the resluatelation as a one-many
relation with the domai pp, and the rang®!’ .
(Stegmuiller 1976, 128)
By showing that the reduction relation between tm@bmmensurable theories is a set-
function relation, and by rejecting the traditiomda that reduction is a logical relation,
Stegmduller claims that his structuralist approaclould salvage Kuhnian
incommensurability thesis from the charge of ioaslism and relativism. Without
rejecting incommensurability thesis, Stegmillerdsothat set-theoretic interpretation of
theory is rational, based on the assumption that ¢bt theory and function in

mathematics are a rational approach. It is a redde assumption because set theory

“provides mathematics with its foundation” (Baga2{208, 616).

Stegmiller interprets incommensurability thesis asproblem which lies in the
incommensurability of domain and range of two thexyrwhich is different from the
traditional view that incommensurability lies iretBcientific terms of two theories. Thus,
Stegmiller does not need to account for the tréinsl&ailure between scientific terms in
the context of semantics and logic. By resortingttie rationality of mathematics,
incommensurability (i.e., translation failure, nefistial discontinuity) is unquestionably
rational in Stegmuller's account. Hence, if ongéoigjuestion Stegmdller’'s account, she
should have looked into the legitimacy of axiomiatiztheory as s&t and reduction

relation as function. However, if one is able tmw that it is illegitimate to adopt
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Stegmiller’s approach, the most he can say is $t@gmuller's incommensurability
thesis is illegitimate; he can not in the leasinslthat Stegmuller’'s incommensurability is
irrational, because Stegmiiller's incommensurabidittnodeled after mathematics, which

is a rational enterprise.

4.4 Feyerabend and the Problem of Theory Choice

4.4.1 Feyerabend’s Relativist Position

Feyerabend is a well-known relativist on scientifireeory. He opposes the realist
correspondence theory of truth, according to wiingre is a one-to-one correspondence
relation between theory and reality. Feyeraberddibat such correspondence does not
warrant truth, for “any false theory can be madéttthe facts” (Feyerabend 1981, 5). If
any theory can be made in an ad hoc way to acdourhe facts, the credentials of the
theory are thus questionable. According to Feyamdbtheory is an instrument that can
be created in any way to explain the reality. Tisaivhy Feyerabend asserts that any
false theory can be made to fit the facts. Heitds,natural for Feyerabend to come to
doubt about the realist account of objectivity lnédries. He is a skeptic about realist
objectivity, which does not question only the tfuthess of realist objectivity, but also
confront the superiority of realist notion of oljety.

But if objectivism while perhaps acceptable as di@dar point of view cannot

claim objective superiority over other ideas, thtbe objective way of posing

problems and presenting results is not the right feathe relativist to adopt.
(Feyerabend 2002, 78)
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The rejection of realist notion of objective thealyes not imply the denial of objectivity
in Feyerabend’s thought. The very objectivity thatrejected is the assertion that
scientific theories are universal and the realgy only be explained in one definite way.
The proponents of universal scientific theory cldirat a true scientific theory should be
applicable to all phenomena spatio-temporally; wherthe proponents of definite reality
maintain that the reality manifests itself in oollye way. Feyerabend, as a skeptic who
maintains that one can never know reality as itriedestly asserts that we should not
expect a universal theory could be formulated twoant for the reality in a one-to-one
corresponding way. He contends that “the world imebit is abundant beyond our
wildest imagination” (Feyerabend 2001, 3)

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 gelesahis findings but without

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

acceptable and, most importantly, binding for dllebating with objectivists, he

may of course use objectivist methods and assungtioowever, his purpose

will not be to establish universally acceptablethisu (about particulars or

generalities) ......

(Feyerabend 2002, 78)

Feyerabend complains that realist notion of obyégtrenounces the subjective element
of theory. Realists hold that a true theory mugectively reflect the corresponding
reality. They reject the idea that scientific theoould be formulated based on personal
bias. As a skeptic, Feyerabend suggests thatsudgjective and objective elements are
indispensable in scientific theories.

More recent developments in the interpretation @wdrqum mechanics suggest

regarding such appearances [of atoms] as phenofBehés term) that transcend
the dichotomy subjective/objective.... They are “sahive”, for they could not
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exist without the idiosyncratic conceptual and pptoal guidance of some point
of view (which need not be available in explicitrifg; but they are also
“objective™: not all ways of thinking have resulésxd not all perceptions are
trustworthy.
(Feyerabend 2001, 143)
The “subjective” side of knowledge, being inexthiba intertwined with its
material manifestations, cannot be just blown away.
(Feyerabend 2001, 146)
The acceptance of subjective element of scientifieory shows that Feyerabend’s
conception of truth is very much different from tilwd realist. For realist, there is only
one definite truth for each physical phenomenonilenfor Feyerabend, truth is non-
definite because he has conceived of a possiblalgtic reality according to which he
has sometimes called “the abundance of reality’hough Feyerabend admits that
simplification of the abundance of reality is negdle science, but there is certainly more
than one way of simplification (Feyerabend 20011)24Even in the presence of a monist
reality, truth could be manifested in more than avesy. It is this belief that makes
Feyerabend accepts non-scientific account (suchydls) of world picture.
A myth can very well stand on its own feet.céin give explanationst can reply
to criticism, it can give a satisfactory accouner\of events which prima facie
seem to refute it. It can do thiecause it isabsolutely true It has therefore,
something to offer. It has to offer truth, abseltruth.
(Feyerabend 1999, 64)
From the above quotation, it seems to Feyerabeatdatirue theory must be able to give
explanations, reply to criticisms and provide aiséattory account of the reality.
Apparently, a true theory is measured by its cdplaif providing areasonablepicture

of reality, not by its capability of providing matchingpicture, as what scientific realist

does, of reality. A matching picture of realityquéres a one-to-one correspondence
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between theory and fact, which is a scenario wileeee is only a ruling theory. A
reasonable picture of reality does not have realigective truth as its prerequisite. It
does not require a single ruling theory to expldia reality. In fact, a single ruling
theory, Feyerabend argues, is detrimental. It isew form of authoritarianism and
superstition, which is a dogma scientists aim twiatle at the start. Therefore, a
reasonable picture of reality requires pluralism tbeory. That is, a physical
phenomenon should be accounted not only by sciebae,also by non-science.
Strikingly, Feyerabend states that these plureal@ittures of reality are all true theories,
because they are able to provide a reasonable@ictueality.

A truth that reigns without checks and balancesaigyrant who must be

overthrown and any falsehood that can aid us irotlegthrow of this tyrant is to

be welcomed.

(Feyerabend 1984, 138)

There is no idea, however ancient and absurd shabti capable of improving our

knowledge. The whole history of thought is absdrimto science and is used for

improving every single theory. Nor is politicaténference rejected. It may be

needed to overcome the chauvinism of science #wmists alternatives to the

status quo.

(Feyerabend 1978, 47)

The consequence of an explicit distinction betwesality and picture of reality is that
one cannot have a single definite knowledge, ast wéhpursued by scientific realists.
Despite one cannot influence reality, his social parsonal characteristics do penetrate
into the picture of reality of which he conceiveScientific theory, as one of the many
pictures of reality, is inevitably influenced byethcontingent factors of individual

scientists and their community. Hence, Feyerabemutends that the blossom of a

variety of (even contradictory) theories in scieigexpected and should be welcomed.
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Being tied to individuals and groups a world-vieannot be ‘Platonized—it

cannot be presented as a person-independent #raitgnters into relations with

other person-independent entities such as factomaticbories; it has to be related

to the individuals and the communities that arecé#d by it.

(Feyerabend 1994, 156)

It is interesting to compare the view of Feyeraband Wittgenstein on the picture of
reality. Feyerabend had shown great enthusiadmitigenstein’s thought since he was a
university student. He was initially planned tadst with Wittgenstein, but Wittgenstein
died before his arrival in England (Preston 1997, Gonsequently, Feyerabend studied
with Popper whose “ideas were similar to those aftg&¥nstein but they were more
abstract and anaemic” (Feyerabend 1978a, 116).ouhtddly, Feyerabend was familiar
with Wittgenstein’s works. He readPhilosophical Investigations detail” and “rewrote
the book so that it looked more like a treatisehwi continuous argument”

(Feyerabend 1978a, 115-116). He even admitted‘ttnate is much Wittgenstein in all

my papers” (Feyerabend 1995a, 50).

Wittgenstein construes reality as atomic fact mdarly philosophy. In this account, the
picture of reality is represented by the atomigitions.
A proposition is a picture of reality: for if | usdstand a proposition, | know the
situation that it represents.
(Wittgenstein 1988, 39)
A propositionshowsits sense. A propositiashowshow things standf it is true.

And it says thathey do so stand.
(Wittgenstein 1988, 41)
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However, Wittgenstein has abandoned this idea s$nldtier philosophy and turned to
embrace a thesis of meaning-is-use (Hanna 2010 Iater Wittgenstein claims that the
pure referentialism that was embraced in his eglnijosophy does not account for the
variation of meaning of the same referent (Hann202@9). Further, the picture of
reality that is represented by proposition follothie principle of middle exclusion: “a

proposition must restrict reality to two alternasv yes or no” (Wittgenstein 1988, 41).

The objection to the principle of middle exclusisrapparent in Feyerabend’s thought as
well. His tenet of relativism rejects the kind ‘ges or no” correspondence between
reality and theory. There exists no absolute spwadence, and a relativist picture of
reality should be adopted. Hence, in making a cghaf theory, one should not be
confined to the principle of middle exclusion. Tihg one should not be tempted to think
that a theory must be either true or false. Moeepune should also not to conceive the
reality as represented by only one theory. Onctirgrary, one should always presume
that the reality can have more than one picture, ¢an be represented equally well by
more than one theory. Such assumption would untédiybinfluence the choice between
rival theories. Feyerabend’s assertion that ttexpnetation of the reality is dependent on
the theory which explains it is clearly a Wittgesistan thesis of meaning-is-use.
Whichever theory being chosen is not a matter abbjdctive truth, for Feyerabend’s
conception of truth is not confined to accuracy anedictive success. What matters in
theory choice is that the qualified theory shoutdable to picture the reality, in the sense
that it “can give explanations, it can reply taticism, it can give a satisfactory account”

of the reality (Feyerabend 1999, 64).
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....what is determined by the ‘facts’ is the accepgafor rejection) of sentences
which are already interpretednd which have been interpreted independently of
the phenomenological character of what is observBte impression that every
fact suggests one and only one interpretation aat therefore our views are
‘determined’ by the facts, this impression willsgionly when (with respect to the
language used) the relation of phenomenologicaj@aley is a one-one relation.
(Feyerabend 1981, 34)

The objection to realist correspondence theoryuwhtleads Feyerabend to conclude that
truth is local. A theory is true in certain cortt&hile not so in others. The criterion of
theory choice is thus local. There is no univeisékrion to arbitrate amongst rival
theories. A criterion used in a context (Feyerabsometimes calls it ‘tradition’) as a
rational standard for theory choice may be deenreational in another context.
Feyerabend holds that the rationality of standarani integral part of the context, which
may vary from one context to another. Sciencessseen by Feyerabend, historically
relative because the rationality that endorsesritlative.
We have seen that rational standards and the argsnseipporting them are
visible parts of special traditions consisting t#far and explicit principles and an
unnoticed and largely unknown but absolutely nemgssbackground of
dispositions for action and judgement. The staiglabecome ‘objective’
measures of excellence when adopted by participdinitaditions of this kind.

(Feyerabend 1978a, 27)

....... judgements are made by individuals who partigipa traditions and use

them to separate ‘Good’ from ‘Evil'...... rationalitg not an arbiter of traditions,
it is itself a tradition or an aspect of a traditiolt is therefore neither good nor
bad, it simply is.

(Feyerabend 1978a, 27)

However, the notion of local criterion of theoryoite is not without problem. Since the
choice is context-dependent, and Feyerabend claiha truth is specific to

context/tradition, the truth of a choice is inebitacontext-dependent. For example, in
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the context of myth, metaphors and story-tellingyseas the criteria for Feyerabendian
truth. Scientific criteria of truth such as acayaand simplicity play no role here,
because they are not a part of myth. The critesiofineory choice in myth is dependent
on the conception of truth implied by myth. Thsat o choose amongst rival theories,
one should not look at the accuracy of the stallintebut the richness of story or the
greatness of the heroes. There would be no profdem practitioner to make a context-
dependent theory choice in a clear-cut disciplike inyth. However, problem arises in
new discipline which does not have a well-definedrmary and in the inter-disciplinary
field. So long as the notion of local criteriontbkory choice is held, the practitioners
have to know what are the truth-criteria of theseidlines before they could determine
the criterion of theory choice. However, it is idgly that the truth-criteria of these
disciplines could be known clearly, as in the nescigline much works on domain-
charting is awaited. The notion of local criteriofh theory choice faces no fewer
problems in the interdisciplinary fields, for therdain of interest of these fields are not
subsumed under a single local context/traditiona theory choice is, as maintained by
Feyerabend, local to the context/tradition, theendisciplinary domains will render

theory choice impossible.

Feyerabend’s notion of local truth and local criterof theory choice is the result of the
non-existence of a universal rationality. As ra#iity is relative, as claimed by
Feyerabend, scientists must have abandoned thenraitiuniversal reason. In his book
Farewell to ReasgnFeyerabend urges that one should instead emipedaievism—a

doctrine which has an implicit pragmatic concernitsr core. The main reason for
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embracing relativism is for the good of human’s fewed and progress of science. For
relativism is open to alternatives, a virtue Feleral conceives as important when
confronting the unknown possibilities in science.

The way in which scientific problems are attacked solved depends on the

circumstances in which they arise, the (formal,ezixpental, ideological) means

available at the time and the wishes of those dgakith them. There are no

lasting boundary conditions of scientific research.

(Feyerabend 2002, 304)

In Feyerabend’s philosophy, relativism and the gdlam of theory are desirable for two
reasons. First, Feyerabend claims that human eagr kknow the reality as it is; second,
it follows that there is no definite certainty indwledge. It is the proliferation of theory
that can prevent an accepted as true but indese thleory (which is unaware by
scientists) to dominate. Although Feyerabend mderited much of Wittgenstein’s
thought, he does not resemble the latter in th&t leathe aspect of knowledge certainty.
The later Wittgenstein holds that science has icedegree of certainty. Mathemati€s
being the pure science, has highest degree of irdgrt@wittgenstein 1999, 226;
Wittgenstein 1976, 131). We can also have legitnsampirical claims to knowledge in
science, argued Wittgenstein, by perceiving ancefisg the reality (Grayling 1996).
However, the certainty of knowledge that is grant®d Wittgenstein is denied by
Feyerabend.

Of course, ‘certain’ may not always mean ‘irrefuéab., but whatever it means,

‘Xis certain’ cannot now make us complacent witlpeestoX, it cannot make us

believe that the question concerning the trut of settled.

(Feyerabend 1981, 153)

... We may point out that induction does not get exg/\far, and does not provide
certainty.
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(Feyerabend 1995, 204)

As a skeptic of certainty, Feyerabend embracegivisiaa and pluralism to “check and
balance” the dominating theory. Notably, relatiniss not a final solution to the problem
of certainty in science. Proliferation of theonyscience will not increase the certainty of
knowledge. On the contrary, it will decrease tleetainty due to the absence of a
dominating theory. With respect to increasing klemge certainty, Feyerabendian
theory choice plays little, if no, role. Regardlesf whatever criterion of choice and
whichever theory has been chosen, Feyerabend weachéhat the certainty of the
explained reality will never be definite. If it $®, the tenet of “anything goes” perhaps is
the most economic but unproductive approach inrtheboice. “Anything goes” is
economic in the sense that one does not neede@llit “make” a choice, because
Feyerabend teaches him to treat all available tae@qually. Thus, epistemic effort is
saved for the reflection during the process of theohoice; “Anything goes” is
unproductive in the sense that the certainty ofakadge will not be increased as a result
of theory choice. Since theory choice plays indigant role in enhancing the certainty
of knowledge, it is a meaningless endeavor in $ifierpractice. One of the main
activities of scientists is making theory choidétheory choice is meaningless in terms
of increasing the certainty of knowledge, the whslgentific enterprise would be
meaningless too. Besides, non-sciences such dsangitmagic fare no better, for theory
choice in these enterprises can increase no crtery. certainty about the detailed
practice of magic). If certainty of knowledge adulot be increased as a consequence of

theory choice, the slogan of “anything goes” cardlyavarrant progress in science.
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This is also what is meant by the slogan ‘anythjogs’: there is no guarantee
that the known forms of rationality will succeeddatinat the known forms of
irrationality will fail. Any procedure, however ridiculous, may lead to pragres
any procedure, however sound and rational, may gstuck in the mud.
(Feyerabend 1977, 368)
Notably, Feyerabend’s relativism is not a doctriwbich opens the dooonly to
irrationality (though Feyerabend explicitly welcosnerrationality). Feyerabend’s
relativism is by no means rejecting rationality. h&/ has been rejected is the realist
notion of rationality, which is a universal and a@fativistic conception of rationality.
In fact, Feyerabend’'s notion of relativism still cempasses rationality as its
component—a relativistic rationality. The exampdéghis kind of rationality, as given
by Feyerabend, are manifested in myth, magic, eaditional medicine. For Feyerabend,
these fields are merit in their own context. Tlaeg rational in their respective field, for
they can account for the reality in their respextoontext. They are not universally
rational, but relativistically rational. The praictners of different fields may accuse each
other as being irrational. Such accuse assumesiversal notion of irrationality.
Subscribing to their contextual notion of ratiohglia scientist may reject magic as an

irrational enterprise; however, a practitioner adgic may view the practice of science

irrational.

By holding that rationality is relative, there wdwe no uniform pattern of theory choice
in science. As pointed out by Feyerabend, theitioadof a field matter in scientific

development. Since the criterion of theory chasgce part of the tradition, the relativistic
outlook of different tradition will encompass diféat criterion of choice. The rationality

of theory choice lies in its potentiality in advarg a discipline, for Feyerabend holds
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that proliferation of theories and methods is tley ko the advancement of science.
Hence, a rational choice should, at least, notrdeterule out rival theories, for the
realization of the proliferation of theory. Withiowling out other rivals, a chosen theory,
based on Feyerabend’s criterion of rationality,ustianot be decisive and final. However,
by choosing a non-decisive theory to save othet tiveories from being eliminated, one
may risk the possibility that the best theory may be held and sustained. Further, a
non-decisive theory, if being chosen, could besaster to the advancement of science
due to its indeterminacy. It is because a nonsiezitheory may fall short in its
problem-solving capability. Hence, the principle pvoliferation cannot, according to

rationalist, serve as a rational criterion for ttyechoice.

However, Feyerabend may rebut that, to save thifgadion of theory, one need not
choose a non-decisive theory among rivals. A dexiheory, which has the dominating
role in persuasively accounting for a phenomenoay still be chosen provided that it
could warrant the proliferation of theories in swe. Feyerabend may suggest that we
have one decisive theory as a chosen one whileirgepther rival theories in
juxtaposition as reference to “check and balanbe”dtatus quo of science. The main
reason Feyerabend advances the proliferation ofyhe to prevent the so-called tyranny
of a single ruling theory. However, it is not aleaow such check-and-balance
mechanism could take place if the chosen theorgdee decisive than its rivals. For a
check-and-balance mechanism to realize its prdgbicaer, the rival theories have to
exert their impact (such as overriding or takingemthe existing theory) on the

dominating theory. If a decisive theory has beeosen, there would be no rational way
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that a check-and-balance mechanism could be exbytéde rival theories, for they are
non-decisive. It would be irrational to use a mameisive theory to account for the

observed phenomena if one has a more decisivesolmis ahoice.

Perhaps Feyerabend may still argue that epistertcsigteness is not the criterion of
theory choice. He may contend that anything gee®sg as proliferation of theory is
warranted in science. If it is so, scientists wdobé indecisive in their daily practice of
problem-solving activity. There would have no tdaeg guideline to use a theory if one
adopts the principle of anything goes. Major disguamongst scientists will inevitably
arise from time to time, for as long as the proéfon of theory is warranted, any
decision on theory choice would appear to be ratjcend follow Feyerabend’s lines of
thought, epistemic disputes are welcomed. Therddvoe many solutions to a problem,
but no scientist can decisively convince his péettse principle of proliferation is to be

held. In this scenario, many solutions imply ntuson. Consequently, there would be

no, or little, progress in science.

Hence, it is apparent that the principle of proéfeon is detrimental to the progress of
science. Unfortunately, Feyerabend has impligiégarded his relativism as a rational
approach to the advancement of science, throughptbéferation of theories and
methods. However, this version of rational relativ is not championed by many
scholars. Achinstein has argued (Achinstein 2060 a realist point of view, that
relativism is untenable because the principle dalifgration of theory promotes the

invention of any theory, even contradicting onéte asserts that there is no reason one
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should accept all these contradicting and incoasistheories as true or probable. Van
Fraassen is dubious about how one could possildgpadhe coexistence of alternative
theories without giving up one’s own (Van Fraas2e0). It seems to him that to accept
a theory implies the abandonment of the alternativeKekes rejects Feyerabend’s
understanding of rationality, and criticizes Feyerad's relativism based on the logic-
based rationality (Kekes 1991). Notably, thes¢iosrido not accept relativism as a
tenable doctrine in the practice of science, nothady accept the view that proliferation

of theory is a rational approach to the advancemgstiencé’,

However, it is important not to view Feyerabendaasenemy of science, as claimed by
Keeley, in order to understand the significancehisf relativism in scientific practice
(Keeley 2006). Feyerabend’s slogan of “anythinggjas not all about anarchism in

science, but also closely related to his concepifggragmatism and democracy.

4.4.2 Relativism as Pragmatism

Although Feyerabend does not openly profess thenaxié of pragmatism in his
relativism, pragmatism is the core tenet that fumlsny of his important concepts.
Pragmatism, according to Robert Branddrasserts that goal achievement is the primary
virtue to be emphasized (Brandom 2005). Feyerdbgmdgmatic ide? lies in his stress
on the success of science. He claims pragmatittedilyanything goes for the sake of the
proliferation of theory, that is, a mark of the sess of science. For Feyerabend, a
scientist who subscribes to pragmatism would der&& not based on truth, but based on

the outcome. A pragmatic scientist would choosieeary with reference to the favored
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outcome. If theoryl can best explain an observed phenomenon whichd coatl be
accounted by its rival theories, it will be chodstause of its pragmatic value. A theory
that has been chosen is not because of its trile vaddigh explanatory power of a theory,
in the light of pragmatism, implies epistemic swgcé.e. goal achieved, the phenomenon
is satisfactorily explained, etc.). In sciencggmatists may have different goals: theory
to be accepted by peers, theory capable of pradicthe phenomena accurately,
constructing a simple theory, and so forth. Gaaievement, according to pragmatist, is
an indication of success in science. A pragmaifibichoose theight means, which may

be more than one way, to achieve the desired ssicces

Although success is the goal pursued by both teadisd pragmatists, they approach it in
different way. A realist who subscribes to the ‘miracle’ argument claims that the

success of science is attributable to its approtanraith. To pursue success in science,
one needs to choose, at least, the approximatedytiveory which can mirror the reality

as detailed as possible. However, pragmatistewissith this realist stance. They assert
that the success of science is not only broughtiaby the true theory at hand. In other
words, they believe that whatever theory it is, tme which can serve the intended
purpose should be favored. Pragmatists inclinmamntain that there is more than one

theory which could serve the purpose of, and prertize success in, science.

A relativist cum pragmatist, such as Feyerabenfineke the success of science even

more loosely. According to Feyerabend, succesxiehce is the proliferation of theory,

which means the success of a multitude of thedtyg. has tied the success of science to
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the success of individual theory. The success dheory has two meanings in
Feyerabend’s account: (1) being accepted widelyd &) does not rule out the
proliferation of rival theories. At first it seent®ntradictory between these meanings.
How could a successful theory be accepted widetlyatrthe same time allows its rivals
to proliferate? The contradiction diminished ag aimderstands that Feyerabend allows
no single theory to dominate, that is, a doctrifi@amarchism in science. Apparently,
Feyerabend’s principle of proliferation has a figlat flavor. To achieve proliferation in
science, pragmatism is the working principle. slthis relativist pragmatism that makes

Feyerabend a radical relativist.

Feyerabend has made a pragmatic interpretatiorh@fsticcess of Galileo’s theory
(Feyerabend 1978). Galileo’'s argument, Feyeralmtaidhs, is not completely rational
and unguestionable. He points out that Galileo hemile use of a large amount of
common sense, which is irrational, in his sciencéhis common sense, known as
“natural interpretations”, is “mental operationsigfhfollow so closely upon the senses,
and which are so firmly connected with their reacsi that a separation is difficult to
achieve.” (Feyerabend 1978, 73). Feyerabend cl#iatsnatural interpretations, which
are common senses, were regarded in the historthafght as irrational a priori
presupposition of science or prejudices which veengposed to be discarded. However,
Feyerabend argues, Galileo’s success lies mainfthenuse of natural interpretations
which had complemented the limitation of rationalisThe use of natural interpretations
by Galileo was a pragmatic strategy—to render [ madical theory an outlook of

common sense which could be more readily accephgbike public.
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Galileo is one of those rare thinkers who neithants forever taetain natural
interpretations nor altogether ®iminatethem. Wholesale judgements of this
kind are quite alien to his way of thinking. Haists upon aritical discussioro
decide which natural interpretations can be keptw&hich must be replaced.....
The methods of reminiscence, to which he appealfesy, are designed to
create the impression that nothing has changedhratdve continue expressing
our observations in old and familiar ways.
(Feyerabend 1978, 73)
Feyerabend argues that Galileo’s theory appeanadiomal to his contemporaries
because it contained “absurd and counterinductbgeréions, such as the assertion that
the earth moves” (Feyerabend 1978, 81). Of couoslgy we know that the assertion
that the earth moves is true, and thus a ratidaahc However, it was not perceived as a
true and rational claim in Galileo’s age. Whainiplied by Feyerabend is that the false
theory of the earth being static was widely conedigs true and rational during Galileo’s
time. The implication is that a perceived ratiotiedory may not be a true theory. In the
history of science, there were many theories peeceas rational at one time turned out
to prove false eventually. Hence, rationality, Feyerabend, is relative and separable
from truth. To make his perceived irrational thety appear rational, Galileo adopted
non-scientific approach such as propaganda anchpkgical tricks. These approaches
are pragmatic means for Galileo’s theory to be jpieck
How does he [Galileo] manage to introduce absurd apunterinductive
assertions, such as the assertion that the earteksnand yet get them a just and
attentive hearing? One anticipates that argumeitts i@t suffice—an interesting
and highly important limitation of rationalism—an@alileo’s utterances are
indeed arguments in appearance only. For GaliBsspropaganda He uses

psychological tricksn addition to whatever intellectual reasons he tioeoffer.
(Feyerabend 1978, 81)
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However, Feyerabend argues that Galileo’s theomeither built upon realist sense of
observation nor on other corroborated theory. et it was a result of imagination. It
was “a daring new suggestion involving a tremendtesp of the imagination”
(Feyerabend 1978, 91)
These [psychological] tricks are very successfuytlead him to victory. But
they obscure the new attitude towards experieneg ighin the making, and
postpone for centuries the possibility of a reabmahilosophy. They obscure
the fact that the experience on which Galileo wémtsase the Copernican view is
nothing but the result of his own fertile imagiretj that it has beanvented
(Feyerabend 1978, 81)
We can now add that it leads to the invention aka kind of experience that is
not only more sophisticated but also far more slagize than is the experience of
Aristotle or of common sense. Speaking paradobyichut not incorrectly, one
may say that Galileo invents an experience thanietaphysical ingredients.
(Feyerabend 1978, 92)
The message that Feyerabend wants to convey iththaticcess of Galileo’s theory does
not merely lie in its objective reflection of theatity and accurate prediction. Galileo’s
theory is an imaginative creation which serves agpratic goal. There are infinitely
many scientific theories that scientist could pr@elimaginatively to depict the reality
which was depicted by Galileo’s theory. Feyerabdods not deny that there is more
than one objective way of such depiction. Thaagording to Feyerabend, there is no

one true theory in science. For science to blossloenprinciple of proliferation of theory,

which is a pragmatic principle, should be endorsed.

Feyerabend contends that the standards of prdcticg discipline need not always be
rational. Rationality, as illustrated in the exdenpf Galileo’s science, is a relative

concept which differs from time to time. Pragmatislone constitutes a sufficient
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standard for scientific practice. The standargraigmatism changes from time to time.
Notably, Feyerabend does not think that a disagplinust possess some necessary
objective standards (such as rationality) so thataould claim for its legitimacy.
Pragmatism as a sufficient standard will do. Ttegmatic goal of a discipline lies not in
attaining realist truth but in acquiring wide actre of a multitude of theory in the
community, which culminates in proliferation of trg and scientific progress.
| grant that business, religions, special professguch as science or prostitution,
have a right to demand that their participants @ngtactitioners conform to
standards they regard as important, and that theyld be able to ascertain their
competence.... The standards taught need not beriadtior ‘reasonable’ in any
sense, though they will be usually presented a&;siticsuffices that they are
acceptedby the groups one wants to join, be it now ScienceBig Business, or
The One True Religion.
(Feyerabend 1978, 217)
Historical examples provided by Feyerabend conveyeasage that the legitimacy of a
discipline lies in its acceptance by public. Totaib wide acceptance for a theory,
pragmatic means such as propaganda and psychdlogots, as used by Galileo, is
useful. Rationality, argued Feyerabend, is a dispble standard for a theory to get
accepted. The core criterion for theory evaluaties in the acceptability of a theory.
That is to say, a reasonable scientist will chaogeory based on the consequences (e.qg.
the number of the followers) of such choice, nosduh on the causes (e.g. truth,
coherence) that make such a choice rational. Hémdtlee presence of two rival theories,
one needs to evaluate that which theory may peténtiiraw more adherents if it is

chosen. Scientist shall discard the theory whichy mot potentially draw as much

support as its rivals. However, this criterion fleeory choice is not without problems.
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First, acceptability as a pragmatic criterion foedry choice poses the problem of the
criterion for itself: what constitutes a reasonabteeptance? We may conceive of a
radical situation where one may accept a theondbli Does it constitute an acceptable
acceptance? If the answer is positive, the accdptaty can obtain no sustaining force
because its adherents uphold it for no reasongvent an irrational one. He who chooses
a theory over another for no reason may discaedstly at any point of time. A theory

which has been accepted blindly by the majority gl in an unstable state and in a great
risk of being abandoned. It does not seem ratilmakve one theory being chosen and
discarded quickly due to losing support from thenowinity. Imagine that if the majority

of the scientists accept a theory blindly, the higm over rate of theory would be

detrimental to the progress of science. Hencac¢ekeptance of any theory is counted as

an acceptable acceptance, there would be littlgrpss in science.

However, Feyerabend may rebut that it is not thee ¢hat any acceptance of a theory,
blind acceptance being one example, could be cduagean acceptable acceptance. He
may say that an acceptable acceptance of a theosy be of reasons, regardless of
rational or irrational ones. That is to say: aegson goes. However, it is a dangerous
statement because one’s reason for the acceptaacthe@ory may not be relevant to the
context. Truth may constitute a reason for oneadoept a theory; usefulness may
constitute another reason; what if one’s reasoratmepting a theory is out of context,
such as “I accept genetic thedrpecause the rainbow is colorful”—which is a statam
that does not make sense because the reason &ptiagca theory is not related to the

context of the theory. Does an out-of-context e@asonstitute an acceptable acceptance?
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If affirmative, the context to which a theory magpdy is dubious, for the theory may
appear as contextless. The reason of one’s acweptaf a theory implies the
applicability of that reason in the context of theoA theory would progress nowhere if
it has no defined context of application. Howevegn out-of-context reason does not
constitute an acceptable acceptance, it will beomtradiction with Feyerabend’s claim
that any reason will do. Thus, it is obvious tthe assertion “any reason goes” fails to

account for the acceptable acceptance of a theory.

The second problem of acceptability as a pragnaiterion for theory choice is an
operational one: how could one measure and prédatlegree of public acceptance of a
theory prior to making a choice? In Feyerabendant, it is vital to predict the degree
of public acceptance of a theory because his pragmas outcome-based. He argues
that only the theory which could attract a largenber of adherents should be chosen, for
wide acceptance of a theory would promote proliferaof theory. Notably, it is
impossible to have a precise measurement and eéstimaf the degree of public
acceptance of any theory. Is there an objectivefaaan approximate measurement and
estimation? Appealing to statistical methods peshepone of the ways. However,
Feyerabend does not stress the importance of precispproximate estimation of the
public acceptance of a scientific theory. In vasidiistorical examples that Feyerabend
has illustrated, successful scientists did not makeestimation of the degree of public
acceptance prior to making a theory choice. Whey did is, according to Feyerabend,
that they made a choice with timtentionto have their chosen theory accepted widely by

public. To materialize their intention, scientistsorted to irrational alternatives such as
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propaganda and psychological tricks. These imatialternatives were adopted because
they are appealing to the public. Feyerabend dit state clearly whether it is
implausible for scientists to make a prediction whthe degree of public acceptance of
their theory prior to theory choice, or they weira@y unwilling to do so. However, the
historical examples given by Feyerabend show thatdegree of public acceptance for
two rival theories could not be certain until adhechoice has been made. If a scientist
follows Feyerabend’s suggestion to choose a thd@sed on the estimated public
acceptance, she will never be sure which theoryldhoe chosen. Hence, based on the
historical examples given by Feyerabend, publieptability as a pragmatic criterion for
theory choice is not feasible but a mere faith.cif5a mere faith has no warranty for a
chosen theory to succeed, for the public acceptaheetheory is dependent on various
external factors, such as the educational levéi®public, cultural background, personal

belief and so on.

The third problem that arises against the accedptabs a pragmatic criterion for theory
choice is related to the second problem. As argexve, acceptability as a pragmatic
criterion for theory choice is a good faith. Acddiolg to Feyerabend, scientists need to
use irrational approaches to attract adherentsdolso, scientists have to understand the
subjective aspects of the intended audiences. kewé&eyerabend does not show us
how to do so. In his writings, scientists are asst to know how to use the right
subjective approaches (i.e. propaganda, psychalbigicks) if they are to succeed. They
are assumed to already have possessed the undergtari the subjective aspects of

their intended audience. Scientists are assum&ddw what psychological approaches
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may draw wider public acceptance for their thetingy are also assumed to know how to
apply those approaches in order to realize the atdeptance for their theory. However,
to know a psychological approach is one thing,novk how to apply it is another. To
know what approach to use, one needs to know thiedive aspects of the audience; to
know how to apply an approach, one needs to madhkterappropriate skills (e.qg.
persuasion, deception etc). Not to mention thaktfow-how requires complicated skills,
knowing the audience is no simple task. It sedmsif a scientist adopts Feyerabend’s
acceptability criterion for theory choice, she wibliave to consider the psychological
states of her audiences, and master the publikiilg.s However, there is no certain way
that a scientist can acquire such knowledge andyapptimely and suitably. If
acceptability could be a criterion for theory chgid turns out that there is no certain

way to achieve wide acceptance of a theory in sfiesommunity.

In short, it is apparent that the outcome of a Mhethoice—degree of acceptance of a
theory in the scientific community—fails to serve a pragmatic criterion for theory
choice. Feyerabend has no way to show that aylemice could be made based on the

predicted degree of acceptance in scientific conitywun

However, Feyerabend may still recourse to his slagfa“‘anything goes” to defend his
principle of proliferation. He may argue that theacceptability in a community is not
the only condition to warrant the proliferationtbeory, indeed any theory choice would
do. This line of argument is a transformation ahything goes” to “any choice goes”.

Now the question is: would this argument serve agpratic end—scientific progress?
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For Feyerabend, proliferation of theory is equiwnaléo scientific progress. That is,
scientific progress is measured by the quantitthefaccepted theory. In this sense, the

“any choice goes” argument would result in the @#ase of accepted theory.

Notably, the emphasis of Feyerabend on the quanttitlye accepted theory would render
him to embrace not “any choice” but “all choice” @vha scientist is presented with a
range of rival theories. For the “any choice goagjument suggests that one can make
any (one) choice among the rival theories, butlersake of the proliferation of theory,
one should choose all the rival theories insteadnty one. So, Feyerabend’s slogan of
“anything goes”, which says that all theories andtte same epistemic par, would lead to
the conclusion that all theories should be acceptden associated with the principle of
proliferation. To have a maximum quantity of thetw proliferate, it is not good enough
for one to choose any (one) theory, but he is eldlig choose all rival theories (albeit the
contradictory ones). So, to adhere to the priecid proliferation, Feyerabend has to
embrace “all choice goes”. However, choosingigallirtheories implies no choice at all,
for a choice constitutes two components: inclugiod exclusion. The “all choice goes”
argument assumes no exclusion of theory. All tlesaare on the same epistemic par and
equally merit to be chosen. In that case, scienpfogress will be just a mere
accumulation of theory and it is directionless, ¢boosing a theory implies choosing a
direction. When all rival theories are embraceathsproliferation of theory is inevitably
directionless. Using Kuhn's term, there would haweeparadigm. Perhaps Feyerabend is
not bothered by the directionless of science ingnisciple of proliferation, as he has

explicitly against the domination, which impliesligection, of a single theory in science.
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4.4.3 Democracy and Relativism

Feyerabend’s relativism in philosophy of science lh&en extended to his political
thought in which he comes to embrace a notionmefe‘society”. Free society, according
to Feyerabend, “is a society in which all tradisshould be given equal righte matter
what other traditionghink about them” (Feyerabend 1995a, 75). It igaral society
where democracy prevails and everyone has a rgglehbose his favorite tradition or

theory, regardless it is scientific or non-scieaifational or irrational.

Notably, Feyerabend asserts that the prevalenceciehce is a threat to democracy
because the equality of traditions is destroyegédFabend 1978a). Individual citizen has
deprived of their right to choose the tradition @fhis other than science. In a society
where science prevails, non-scientific traditioms giewed as irrational and should be
discarded. It is thus not a free society becaggnee is the only arrangement for all
citizens. Science is enforced on all citizens wuthseeking their approval.
We accept scientific laws and scientific facts, twach them in our schools, we
make them the basis of important political decisjobut without ever having
subjected them to a vote.... Modern society is “Coan’ not because
Copernicanism has been put on a ballot, subjectadiemocratic debate and then
voted in with a simple majority; it is ‘Copernicabecause the scientists are
Copernicans and because one accepts their cosmadogycritically as one once
accepted the cosmology of bishops and cardinals.
(Feyerabend 1978, 301-302)

As a democratic relativist, Feyerabend againstvibes that science should be favored

due to its enormous success. In view of the faat tscience is not always successful”
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(Feyerabend 1978, 306), Feyerabend insists thay@ve has a right to reject science in a
free society. Of course, it does not mean thatiddal is encouraged to embrace non-
science rather than science. Rather, the mair oihat individuals should be given the
right to do so if they seem fit. For example, aéigd should have the right to choose
traditional medicine over modern medical treatmantact which should not be deemed
irrational. Any attempt to hold thainly science is rational is a dangerous move, for it
may lead to the abandonment of culture (as theomsstlife styles, religions, etc cannot

be rationalized in the ways the sciences do).

Feyerabend has distinguished between the rightsitigéns and the consequences of
exercising these rights (Feyerabend 1978a, 86pudih Feyerabend does not explicitly
admit Lockean natural rights into his thought, hetes that rights should be given to
citizens for two reasons. The first reason is thaeryone must be able to pursue what
he thinks is truth, or the correct procedure” (Fabkend 1978a, 86). The second reason
is related to his principle of proliferation: “berse the only way of arriving at a useful
judgement of what is supposed to be the truthherdorrect procedure is to become

acquainted with the widest possible range of adtévas.” (Feyerabend 1978a, 86).

The first reason of conferring the rights to citigas fairly compatible with the notion of
liberal society. A liberal society grants indivalurights to think, say, and act, with a
proviso that the granted freedom is not in violatiwith others’ well-being. It is this

proviso that is missing in Feyerabend’s thoughhe Pproviso of rights is always taking

the form of laws in a liberal society. A law legiately commands obedience (Held
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2006), with no exception. However, Feyerabend aa¢set a boundary for the citizens’
rights to operate. He has not considered the scsnahere the rights of citizen might
be in conflict with ethics, laws and public welfar€onsider one of such scenarios:

A man who was badly injured in a car accident esged his will that he prefers

traditional medical treatment to modern medicahtiment. If he is not treated by

modern medicine immediately, he will possibly diehe dilemma now is: should

individual rights be emphasized over the ethicaloeon?
For Feyerabend, the rights of the injured man endbenario above should be respected.
Nobody should force him into receiving modern mabiceatment. Feyerabend would
have argued that the consequence of exercisingitfnsshould be taken separately. He
holds that the consequence of exercising a rigbtishnot deny and override the right
itself. That is, the consequence should not affedecision of choice (e.g. science/non-
science). In the scenario above, Feyerabend wuadé said that one should not force
the injured man to receive modern medical treatraéhbugh he would probably die by
insisting on traditional medicine.

Scientists, of course, assume that there is nothatigr than science. The citizens

of a democracy cannot rest content with such aspfaith. Participation of

laymen in fundamental decisions is therefore reglgven if it should lower the

success rate of the decisions.

(Feyerabend 1978a, 87)

Citizens’ rights without proviso are extended te tmaking of scientific decision and
policy. Feyerabend stresses that citizens’ deatistwould be taken into consideration in
science and education of science.

Assuming this right, a citizen has a say in thenmg of any institution to which
he makes a financial contribution, either privatelyas a taxpayer: state colleges,
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state universities, tax supported research ingtitatsuch as the National Science
Foundation are subjected to the judgement of taeqsayand so is every local
elementary school. If the taxpayers of Califormiant their state universities to
teach Voodoo, folk medicine, astrology, rain daneeemonies, then this is what
the universities will have to teach.
(Feyerabend 1978a, 86-87)
Duly elected committees of laymen must examine hdrethe theory of evolution
is really as well established as biologists wanttaisbelieve.... They must
examine whether scientific medicine deserves thguenposition of theoretical
authority..... In all cases the last word will not tat of the experts, but that of
the people immediately concerned.
(Feyerabend 1978a, 96-97)
Apparently, Feyerabend suggests that science slheutdipervised by laymen in order to
protect their rights and benefits. Furthermorejdfabend believes that laymen can spot
the errors of specialists (Feyerabend 1978a, @9nceivably, Feyerabend would have
suggested that theory choice of scientist shouldutigected to public’s supervision too,
because there are theories, such as Darwin’s tlega@yolution, which are contradictory
to individual's belief. When a layman has a saysamentific theory choice, which is
deemed legitimate regardless of whether it is nafi@r irrational, the decision made by
scientist would be governed largely by non-scienfdctors. The choice of a theory over
its rivals would be relative to the contemporarylzis opinion. Scientist would incline
to be a social pragmatist, rather than being ansfieepragmatist, in arbitrating between

rival theories. It is highly improbable that a a® would be based on scientific

consideration when laymen have a role to play ikintpa theory choice.

If that is the case, theory choice is no longeciargific issue but a socio-political one.
Even if a scientist would seriously take scientffictors into consideration, he still has to

put the public’s opinion at the forefront. Followi Feyerabend’s line of thought, a free
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society would have its citizens exerting fully theghts and opinions, overriding that of
scientists, on scientific activities. Scientist® aleemed to work for the citizens by
adhering to their opinion and decision. Scientisuld then assume a role more as a

“socio-political scientist” than a professionalesiist.

Thus, theory choice in a free society has no sierttase because it is arbitrary.
According to Feyerabend, however, it is favoraldeduse it would promote proliferation
of theory, and consequently scientific progresgyefabend is right to say that theory
will proliferate, but he is wrong to think thatl&ads to progress in science. The reason is
simple: if there is a progress in any sense, fibisof science; because theory choice and
other scientific activities are dominated by layrseopinions which are not scientific.
Although in a Feyerabendian free society everysngranted equal rights to science and
non-science, the progress of science would indyitia® deprived due to the domination

of laymen’s opinion.

Feyerabend may rebut that the participation of kyrm theory choice is beneficial in

two senses: (1) it will ensure that no false theceym dominate and overrule the true
rivals, in the case where a scientist has made agvchoice; (2) it will ensure the

progress of society. The first rebuttal assumasithman is fallible, including scientists.
However, this rebuttal does not consider the faat eymen are more likely to err than a
well-trained scientist with regard to scientific ttess. Laymen, with their own interests
and beliefs, will not do justice to science. Assugmthat they have good will to treat

science fairly, they are not capable of doing scabee they do not possess the required

294



knowledge and skills. Hence, laymen’s participatio theory choice is a disaster to
science rather than saving science from domindijofalse theory. The second rebuttal
assumes that progress of society is more impottent of science. Though Feyerabend
does not say that progress of science is unimpoiathought has implicitly excluded
the parallel progression of science and societyr deience to progress, Feyerabend
requires proliferation of theory. However, protdgon of theory does not increase the
likelihood of the accumulation of true theory, whit turn does not drive science to
progress. However, theory proliferation (i.e. @ewnce of both scientific and non-
scientific theories) may drive society to prograss limited sense: the society becomes
more liberal where everyone’s rights are respeatetirealized. The society, as a whole,
is unlikely to progress in terms of scientific adeament, for scientific progress is
inconceivable in Feyerabendian free society. Fyend has overlooked the fact that the
progress of the modern society is always achievedhe techno-scientific advancement.
Progress in society in terms of the promotion ¢izen’s right without a simultaneous
progress in science can hardly be justified aabm®gress, at least in the modern sense.
Hence, it is apparent that Feyerabendian free tsose free but unprogressive society.
It can be concluded that participation of laymentheory choice and other scientific

activities is democratic but unfruitful.

4.5 Conclusion

This chapter explores three well-known relativigihilosophy and their stances on the
thesis of theory choice. Although they belonghe same camp, their relativism differs

in kind. Nelson Goodman and Thomas Kuhn are naldtivists who do not go against
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the rationality of science, whereas Feyerabend nadecal relativist who promotes the
prevalence of irrationality and suggests that retiity should not have a dominating
position in science. However, three of them sharecommon stance in anti-
foundationalism, claiming that science should r®téduced to a single universal theory
or law. They hold that a foundationalist view ofefice is detrimental to the progress of

science.

Goodman has developed a pluralist theory of woddsions. It is a contextualist theory
which asserts that there exist multiple right werésions. World-versions are the
perspectives through which one constructs her worldence, world-versions make
plausible the interpretation or perception of therld/ in which one resides. Goodman
denies the idea that there is only a single wohtdleed, there are multiple worlds which
are distinct and equally real. Goodman holds Watd-versions are different ways of
interpreting the worlds, which could not be redutednly one. World-version consists
of not merely subjective elements; it is also otiyety based in the sense that one cannot
construct a world-version in an arbitrary way. Téebjective elements of a world-
version are referred as style, which representssthgective lens to interpreting the
objective world. Different styles in doing sciengeuld result in different interpretations

of a phenomenon and a theory.

According to Goodman’s principle of world-versionscgientific theories could be

interpreted in more than one way, dependent on lwhiorld-versions one is holding.

There would be no definite way to arbitrate betwgeal theories. Different scientists
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have different world-versions that would inevitalddad to different judgments on the
candidate theories. Notably, Goodman does notesighat the disagreement among
scientists on theory choice could be settled bgregfce to the reality, for there is no
ultimate mind-independent reality. Goodman hasl@stamous example to illustrate this
idea. The assertions that “the earth moves” ahd #arth stands still” are both true in
different worlds yet incompatible, argued Goodmdie truth value of the assertions is
dependent on one’s perspective. The non-existeheesingle ultimate reality renders
theory choice indefinite, in the realist sense #mif there could have only one correct
choice corresponding to a single world. Howevéeoty choice is definite in the
pluralist sense that there could have one correcice relative to each of the world-
versions. In Goodman’s philosophy, theory chogeelative to the pluralistic reality.
The recognition of a pluralistic reality is termad “plurealism” by Scheffler (Scheffler
2000 & Scheffler 2001), which is an approach uph®dGoodman in his theory of

world-versions.

As a relativist, Goodman subscribes to the notibthe proliferation of world-version.

He holds that “conflicting versions often presemtod and equal claims to truth”
(Goodman 1978, 110). However, the proliferationwafrld-version is different from

Feyerabend’s proliferation of theory in terms oftive. For Goodman, proliferation of
world-version is a natural corollary of science déderent scientists have different styles
and perspectives in doing science. For Feyeralpgotiferation of theory is an unnatural
objective, which should be strived for in order goevent the tyranny of a single

dominating theory. Hence, theory choice in Goodmaiccount is world-version
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relevant, which could be rationally justified. Hewver, theory choice can hardly be
rationally justified in Feyerabend’s account beeaasscientist may choose any theory to

counteract the dominance of a true theory.

Goodman’s pluralistic notion of world-version iregt the problem of theory choice
which has also been faced by realist. Though Geodhas rejected a fundamentalist
notion of reality, he is by no means an anti-reéalim fact, he can be characterized as a
pluralistic realist—perhaps can be called “plurgtdliusing Scheffler’'s term. He admits
that all world-versions are equally true, which aceresponding to diverse realities that
underlie beneath. According to Goodman, thereoisimsolute truth across the realities.
Indeed, what a scientist can pursue is the truticiwis relative to each world-version.
The problem of theory choice that haunts realigstbomes into this way to Goodman’s
philosophy: how could the indeterminate observeth dietermine the theory in each
world-version? Crucial experiment is impossibledecisively arbitrate between rival
theories in each world-version, because theory nsletdetermined by evidence.
Scientists are unable to choose decisively amovaj theories which entail identical
observational consequences. We may assume thain@woowould have suggested that
by altering the auxiliary hypotheses the scientisisy obtain non-identical observed
phenomena. However, Pitts has shown that the @mabiequivalence of theories
remained stable under the change of auxiliary hygsss (Pitts 2011). Obviously,
Goodman’s plurealist account cannot solve the prabdf theory choice because theory

in each world-version is assumed to corresponteavorld-version constrained reality.
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Goodman could have avoided the problem of theomicehif he is a modal realist

advocating the notion of possible worlds. Unfodighly, he asserts that all worlds are
parallel-running actual worlds. A modal realistyns the same time be a relativist. He
may say that notwithstanding the fact that thesmyriderdetermined by data in the actual
world, there are possible worlds where observedh@imena are determinate to arbitrate
among rival theories. The observed phenomenaaamgdal realist may argue, distinct
in different possible worlds. Alternatively, a naddealist may state that the empirically
equivalent rival theories can co-exist in distipossible worlds, while the theory choice
is made in an actual world. Hence, a modal realay conclude that theory choice is
always in principle possible. If Goodman were adalorealist, he will not face the

problem of theory choice in his account of worldsrens.

This chapter has elaborated Kuhn'’s relativism agtle due to its significant and lasting
influence in the post-positivist philosophy of swe. Kuhn's philosophy has received
much attention and criticism partly due to the rgvef its notions (e.g. paradigm,
normal science), and partly due to the ambiguitiiisfwritings. Notably, Kuhn does not
perceive himself a relativist. He has publiclyudiated the label of irrationalist which

was conferred upon him.

Kuhn has not professed irrationalism in his thougNbnetheless, the implication of his
philosophy, which was widely read as typical refiatn, is often associated by his critics
to irrationalism. On the contrary, Kuhn claimsttretionality is an indispensable feature

of mature science. On his account, rationalitglvgays presupposed in scientific activity.
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The criteria of theory choice (e.g. accuracy, cehee, etc) are rational, according to
Kuhn. Scientists can and must use a rationalroitdo arbitrate between rival theories.
Unfortunately, the problem that Kuhn faces is thatfails to account for the prevalence
of the irrational factors in the process of theonpice. Although a scientist may make a
choice among rival theories with rational critettiés choice is inevitably influenced by
irrational factors such as his academic backgropedsonal belief, and peers’ opinion.
The close association between socio-psychologeetibfs and scientific practices that
has been propounded by Kuhn contributes to thednality of theory choice, as accused
by scientific realists and antirealists. Henceytlelaim that theory choice is to some
extent arbitrary in Kuhn’s philosophy. Apparentkuhn rejects such accusation by
holding that his criteria of theory choice areoatl and independent from the process of
making a theory choice. Kuhn attempts to justifgtthis criteria of theory choice are
normative and independent from the historical cantevhile the socio-psychological
factors that shape an actual decision on a paatitheéory are contingent and descriptive.
Therefore, he stresses that his normative critefigheory choice is rational and

independent from the irrational contingent sociggb®logical factors.

The notion of paradigm, which represents one ofrtist important notions in Kuhn’s
philosophy, fares no better to get rid of relatiwvis In fact, it is unclear how a rational
replacement of paradigms is possible. AccordinKtdin’s narration, the nature of
paradigm is socio-psychological rather than sdientiParadigm represents a communal
consensus held by the scientists who are workirthinvihe same tradition. Consensus

can be achieved via persuasion, training, textbootsimunal values and the pressure
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from peers. The adherents of a paradigm do naayavehoose to uphold it because of
the scientific reason; they may choose to beliewe practice in a paradigm merely

because they are taught that it is a true paradigm.

Further, shift from one paradigm to another expdkesproblem of incommensurability
according to which Kuhn has not satisfactorily asted for the translation failure and
referential discontinuity. According to the incomnsurability of paradigms, there are
no shared empirical consequences between rivatiisebecause scientific terms cannot
be translated point-by-point into a neutral languag\s a consequence, theory choice

inevitably lacks a rational ground.

Feyerabend holds a pluralist view of scientific dlye He has criticized the
foundationalism and the rationalism as the tyramingcience. He holds that there should
not be a single theory which dominates by rulingitaurivals. According to Feyerabend,
the domination of a single theory prevents the ¢gnowf other better theories. Contrary
to scientific realist's correspondence principleyé&rabend’s principle of proliferation
asserts that any theory, regardless of whethertitie or false, should have equal chance

to prevail.

There are no rational criteria for theory choicd-eyerabend’s relativism. The principle
of the proliferation of theory promotes “anythinges” in science. Strictly speaking, any
theory could be chosen using any standard. FoerBbgnd, it is not a matter of right or

wrong. The objective of theory choice is to setlwe proliferation of theory. Since
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Feyerabend holds that all theory, being true @efathould have the chance to proliferate,
theory choice is thus an irrational activity. Aogdimg to the principle of anything goes,

any choice goes.

In short, this chapter has demonstrated that Fbgarhhas totally dismissed the thesis of
theory choice by his radical relativism, whereao@oan and Kuhn strive to maintain a
rational outlook of their thought on theory choicalthough Goodman and Kuhn have
stressed that they are taking a rational stanegt thlativism has somehow rendered
them an irrationalist image. It is largely becatrsecriteria of theory choice proposed by

Goodman and Kuhn are relative to world-versions zaradigms, respectively.
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