Tradition, Authority and Originality
in a Post-critical Per spective

ZhenhuaYu

ABSTRACT Key Words: tradition, authority, originality, critical philosophy, post-critical philosophy.

In his post-critical philosophy, Polanyi challengesthe intellectual trend in modern Westen philosophy which
exalted critical reason and denigrated the uncritical elements of knowing, such as belief, tradition and
authority. In this paper, the author focuses on Polanyi’ s thoughts on tradition, authority and originality in a
post-critical perspective. Ontheonehand, Polanyi, against moderncritical philosophy, fully acknowledgesthe
important role played by tradition and authority in science, onthe other hand, he also triesto show thetension
and the deep unity between tradition, authority and originality.

Thesubtitle of Polanyi’ smagnumopus Personal Knowledge—* Towardsapost-critical philosophy,”
indicates Polanyi’ s self-understanding of animportant aspect of his philosophical goal. Theterm“ post-critical
philosophy” contrasts with “critical philosophy.” In the history of Western philosophy, the term “critical
philosophy” isconventionally understood asdenoting Kant’ sphilosophy. However, it isinteresting to notethat
Polanyi expandsthe extension of thisterm and usesit in abroader sense, sothat itisnot just confined to Kant's
philosophy, but rather appliestoawhol e philosophical trendinthemodern West which exalted doubt and critical
reasonontheonehand, and denigrated theuncritical elementsof knowing, suchasbelief, traditionand authority,
on the other hand. To Polanyi, Descartes, Hume, Kant, Mill, Russell, and most other modern philosophersare
representatives of critical philosophy. Polanyi fully acknowledges the historical significance of critical
philosophy:

The critical movement, which seemsto be nearing the end of its course today, was perhaps
the most fruitful effort ever sustained by the human mind. The past four or five centuries,
whichhavegradually destroyed or overshadowed thewholemedieval cosmos, haveenriched
us mentally and morally to an extent unrivalled by any period of similar duration.1

Nevertheless, Polanyi arguesthat critical philosophy’ soverestimation of critical reason anditsblindnesstothe
positiveroleplayed by theuncritical elements, such asbelief, trust and the acceptance of tradition and authority
intheshaping and hol ding of knowledgeisuntenable. Inhispost-critical philosophy, Polanyi 1) attemptstodraw
our attention to theimportant role played by the uncritical (even a-critical) elementsin the act of knowing, and
also 2) attemptsto offer asound account of the relationship between the critical and the uncritical. Thiscan be
seenclearly inhisfiduciary program. Inthispaper, however, | will try toilluminetheessenceof thepost-critical
philosophy by investigating Polanyi’ s reflections on tradition, authority and originality in science.

Tradition
As Edward Shils rightly points out, Polanyi was one of those philosophers who first attached great
importancetotraditioninscience.? Fromthe 1940’ s, hestarted reflecting onthisissueand thethemeof scientific
tradition ran through hislater writings. In order to bring hisinsightson tradition into sharp relief, | will refer to
other authors as well in my presentation of Polanyi’s thoughts. In my view, the following five points merit

attention.
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1. Therehabilitation of tradition

Sincethe 17" century, especially after the Enlightenment, tradition has beenin disrepute. As Edward
Shils points out,

Traditionality became associated with aparticular kind of society and culture. Traditionality
wasregarded asthe cause or the consegquence of ignorance, superstition, clerical dominance,
religiousintol erance, socia hierarchy, inequality inthedistribution of wealth, preemption of
thebest positionsinsociety ongroundsof birth, and other statesof mindand socia institutions
whichweretheaobjectsof rationalistic and progressivistic censure. Traditionality becamethe
ubiquitousenemy to every critic of theancien regime; it wasthought that when traditionality
yielded placeto reasonandto scientific knowledge, all theviceswhichit sustained woul dfall
away.?

Inaword, tradition was depicted as the opposite of reason and freedom by the rationalists and progressivists.
Whilefully acknowledging thehistorical significanceof the Enlightenment’ scritiqueof tradition, wecannot but
agree with Gadamer who incisively emphasizesthat, by setting tradition in opposition to reason and freedom,
the Enlightenment failed to capture the essence of tradition. Even Romanticism, a critical reaction to the
Enlightenment, fell into the same pitfall by conceiving tradition asan abstract antithesisto freedom and reason.
According to Gadamer, tradition does not take shape naturally by means of inertia. It needs to be affirmed,
embracedand cultivated. That istosay, preservationistheessenceof tradition. “ [ P]resevationisanact of reason,
though an inconspicuousone.”* “[P]reservation isas much afreely chosen action asrevolution and renewal .”®
Thus, the unconditional antithesis between tradition, on the one hand, and reason and freedom, on the other, is
illusive. To Gadamer, there is no abstract, absolute reason. Reason exists only in concrete, historical terms.
Reason isnot tradition-free. In order to overcome the Enlightenment’ sand even Romanticism’ s conception of
tradition, Gadamer proposes a rehabilitation of tradition.

Itisnot difficultfor peopletounderstand that tradition playsaprominentroleinarts, literatureand even
in human sciences. However, when it comesto the natural sciences, peopletend to think that they aretradition-
free. For instance, Dilthey usestradition to differentiate the humanitiesfrom the natural sciences. Gadamer, at
least in Truth and Method, though with some reservations, holds that the element of traditionality is only of
secondary importanceinthenatural sciencesand mathematics, whileinthehuman sciencesit constitutesitsreal
nature and is its distinguishing mark.® However, this conception of scienceisitself aresult of the Scientific
Revol utionandthe Enlightenment, whichrepresentsonly asuperficial observation of the practiceof scienceand
does not recognize the crucia role that tradition plays in the progress of science. Michael Polanyi, with his
intimateknowledgeof the practiceof science, advocatessomethinglikearehabilitation of traditioninthenatural
sciences, similar towhat Gadamer doeswith respect to the human sciences. At thispoint, philosophy of science
and hermeneutics converge.

Polanyi notesthat, modern science, initsformative period, championed aviolent rebellionagainst all
traditionsand authorities, whichwasechoed by nearly all the prominent scienti stsand phil osophersof the period.
The slogan was reasonable at that time; modern science had to fight all traditional authorities, especially the
Roman Catholic Church, inorder totakeshape. However, whentheenemiesweredefeated, thisslogan remained
and cametoimply that science, asarational and freeenterprise, must repudiateall traditionsand authorities. This
is misleading. In Polanyi’s view, scientific research cannot reject al traditions and authorities, because the
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existenceand devel opment of scienceisbased upon scientifictraditionsand scientific authorities. | will discuss
the issue of authority in the next section, but, for the moment, let me focus on the question of tradition.

2. Why tradition isimportant in creative endeavours

Theimportance of tradition liesin the fact that the existence of tradition, or the lack of tradition, will
directly affect the creativity of our work in a certain area and the quality of our products. Karl Popper once
recalled, when hewasin New Zealand, that he got a set of American recordsof Mozart’ s* Requiem.” Because
the musician, according to Popper, under whose directorship the records were made, was untouched by the
musical tradition handed down from Mozart, the quality of the music of those records was very poor. Popper
told usthat theincident made him understand what thelack of amusical tradition means.” Thesituationisquite
similar in science. Polanyi pointed out that modern science originated in Europe; thelong-established tradition
inthisareamakes Europe scientifically more competitive and fruitful than el sewhere. He claimed that in some
non European countries, eventhough moremoney and resourceswereavailablefor scientific research, research
there could hardly make much progress due to the lack of an established tradition.®

3. Two dimensions of tradition
In hisdiscussion of the rational, scientific tradition, Edward Shils says:

Each generation of scientists acquires what its predecessors have achieved through their
successive experiences and analyses; the fruits of these experiences and analysesare passed
onward. Many of thesefruitsaresubjectedto severerational scrutiny andrefinedarticul ation.
But not all that is presented and received isassimilated into this process. Some of it remains
unarticulated, but that too is presented and received. Thetransmission of the articulated part
of the rational, scientific tradition is made effective by the reception and mastery of its
unarticulated part. Themind of thereci pient isformed by thisreception of boththearticul ated
and the unarticulated.®

Scientific tradition has an articulated part and an unarticulated part. The articulated part is composed of the
established theories, which can beviewed asabody of propositions. The unarticul ated part referstothingssuch
asthe skill of carrying out research, the sensitivity to important problems, the insight or hunchesin scientific
discovery, and the ethos of scientific community. Thesearetheovertones’ of ascientific tradition. They can
hardly becodified, thatis, systematically articulated with strict, formal rulesor principles. | suggest that weadopt
Polanyi’ sterminology and simply call the articul ated part of ascientific tradition the explicit tradition, and the
unarticulated part, the tacit tradition. If we aim at a complete understanding of a scientific tradition, both the
explicit tradition and the tacit tradition are equally indispensable.

Withthetwo dimensionsof traditionin mind, wewill seeanimportant differencebetween Polanyi and
Popper. Both are among the first modern philosopherswho took serioudly theissue of scientific tradition. But
Edward Shilssensesthedifference between Popper and Polanyi intermsof Polanyi’ sclear consciousnessof the
distinction between two parts of the scientific tradition. Shilsclaims,

Polanyi went further than Popper in the analysis of the tradition of science. With all due
respect to Popper, Polanyi’ s analysis was deeper. Beyond his statements about the existing
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statesof theoretical knowledgeasthetraditiontowhich every scientist hastorespond, Popper
touched only briefly upon the scientific sensitivity to problems and possibilitiesin a short
passage on the difficultiesto establishing ascientific traditionin asociety inwhich there has
been none previously. Here Popper showed that he knew that there is more to the scientific
tradition than the givenness of theories at any particular point in time. He did not go any
further. This Polanyi did.*®

Thisis, no doubt, an acute comment. Let metry to spell out more clearly and more concretely the difference
between Popper and Polanyi in the direction that is pointed out by Shils.

Basically, Popper stresses the importance of tradition in scientific research from the standpoint of
critical rationalism. Hearguesthat thegrowth of scienceisnot, asconceived by empiricists, aresult of collecting
or accumulating empirical data. Itisaresult of producing hypotheses and theories, then testing them. Therole
of observationisnotto producetheories, but rather totest and criticizethem. Scientificinvestigationbeginswith
established hypotheses and theories; it cannot start from scratch. We must stand on the shoulders of our
predecessors. By way of getting familiar with the established theoretical framework, the young scientist
establishes contact with a scientific tradition. Obviously, Popper primarily understands scientific tradition in
termsof established scientific hypotheses and theories. Scientific hypotheses and theoriescan bearticulated in
principle, and hencefall under the category of explicit tradition. In contrast, Polanyi hasabroader vision of the
scientifictradition. He doesnot confine himself to hypothesesand theoriesin hisunderstanding of thescientific
tradition. He often talks about the transmission of the art of scientific research, delving into thetacit dimension
of thescientifictradition. Hisdeepinsightsintotacit knowing makehistheory of traditiondistinctively profound.

The distinction between two dimensions of tradition isimplicit in Polanyi’ sdiscussions. Scholarslike
Edward Shilsand Struan Jacobsmakeit explicit.!* Thisisanimportant contributionto Polanyi scholarship. Fully
acknowledging their achievement, |, nevertheless, believe that more can be found embedded in Polanyi’'s
thoughts on tradition. In the following, | will try to press this line of thought by showing how the distinction
between explicit tradition and tacit tradition can shed light on explicating the locality of tradition and the
irretrievability of tradition onceitislost.

4. Thelocality of tradition

Animportant featureof traditionisthat it oftenisalocal one. Thisisshownby thefact that many schools
of thought are named after acertain place. For instance, the Viennacircle (of logical positivism), the Frankfurt
school of critical theory, the Chicago school of economics, the Copenhagen school of quantum theory, the
Bergen school of meteorology, Boston Confucianism. The local character of tradition makes it difficult to
transplant from one placeto another. Popper says. “ Certain types of tradition of great importance arelocal, and
cannot easily be transplanted.”*? Scientific tradition is one of them. Talking about his experience in New
Zealand, Popper pointsout that it isimportant for acountry which lagsbehindin scientific research to establish
a scientific research tradition. Polanyi also holds that modern science is based upon a local tradition. As
mentioned above, the origin of modern scienceisin Europe and Polanyi emphasi zestheimportance of thelocal
Europeantraditionfor thespread of scienceto other places: “ Without the opportunity offered toyoung scientists
to serve an apprenticeship in Europe, and without the migration of European scientists to the new countries,
research centers overseas could hardly ever have made much headway.” 3
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The local character of scientific tradition should lead us to reexamine the widely spread saying:
“Scienceisbeyond borders.” Theclaimisrichinitsimplications. However, | will leave asideits political and
moral implications, and simply focus on its epistemological significance. | believe this claim represents an
incompleteunderstanding of the nature of scienceinthe sensethat it appliesonly to explicit knowledge, but not
to tacit knowing which focuses upon the art of research and the task of cultivating insights or hunchesleading
to discovery. Polanyi remarks, “While the articulate contents of science are successfully taught all over the
worldinhundredsof new universities, theunspecifiableart of scientific research hasnot yet penetrated to many
of these.” *Withthisinmind, wecan certainly continueto claimthat “ scienceisbeyond borders,” but weshould
not forget to add onemore sentencewhichisimportant: “researchistradition-bound” and very often, aswehave
seen, the best research is carried out and taught in alocal tradition.

Why are traditions often local? Can one account for the local character of tradition from an
epistemol ogical perspective? Both Popper and Polanyi seethe fact that scientific traditionisalocal tradition.
However, Popper’ s narrow conception of tradition as only the explicit scientific tradition, prevents him from
coming up with a satisfactory account for the local character of tradition. Polanyi accomplishes thiswith his
theory of tacit knowing. The difference between the two philosophersisnot difficult to understand. Asshown
above, explicit knowledge can be successfully distributed globally, so what makes scientific traditionlocal can
only beitstacit dimension. Or to put it bluntly, explicit tradition is global. It istacit tradition that islocal.

Polanyi explainsthelocal nature of traditionin thefollowing way: “ Anart which cannot be specified
indetail . .. can be passed on only by example from master to apprentice. Thisrestrictsthe range of diffusion
tothat of personal contacts, andwefindaccordingly that craftsmanshiptendsto surviveinclosely circumscribed
local traditions.”** What istruefor artin craftsmanshipisalso truefor art in scientific research. AsPolanyi puts
itin hisearly philosophical writing,

[S]cienceasawhol eisbased—inthesameway asthepracticeof any singleresearch school—
onalocal tradition, consisting of afund of intuitive approachesand emotional values, which
can be transmitted from one generation to the other only through the medium of personal
collaboration.*®

Astothetransmission of tacit knowing, thepersonal contact between master and apprenticeiscrucia. By means
of intimate associ ation with, empathy with, and imitation of, the exemplified acts of the master, the apprentice
acquirestheskill or art of research, theconnoi sseurship, taste, etc.'” Thus, ontheonehand, themaster-apprentice
model provesto be an efficient modefor the transmission of tacit knowing, but onthe other hand, itisthisvery
model that restricts the transmission of tradition to alimited area and endows tradition with alocal character.

In this connection, it might be helpful to take alook at the interesting epistemic fact expressed by a
Chineseproverbthat says* elitemaster produceseliteapprentice.” Inher study of thescientific elites, the Nobel
laureates, H. Zuckerman draws our attention to the fact that thereiswidespread sociol ogical inbreeding within
the community of laureates. That is, the master-apprentice relationship obtains among a large number of
laureates.®® A paradigm case in this respect is J.J Thompson and E. Rutherford at the Cavendish laboratory,
where there were altogether 17 laureates apprenticed to them. A widely shared agreement among the Nobel
laureates was that the most valuabl e thing that they learned from their masters was not specific knowledge. So
far asthescientificliteratureconcerning aspecific problemwasconcerned, sometimesthe apprenticeknew even
morethanthemaster. An elitemaster embodiesthecriteriaof excellence of scientific research, showsscientific
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taste, andissensitivetoimportant and deep problemsand their elegant solutions. An eliteapprentice, following
the elite master in his or her socialization into the scientific community, gradually internalizes the criteria of
excellence, develops hisor her scientific taste and obtains the skills of research. Polanyi gives us awonderful
description of the master-apprentice relationship:

In the great schools of research are fostered the most vital premises of scientific discovery.
A master’ sdaily labourswill reveal thesetotheintelligent student andimparttohimal sosome
of themaster’ spersonal intuitionsby which hisworkisguided. Theway hechoosesproblems,
selects a technique, reacts to new clues and to unforeseen difficulties, discusses other
scientists’ work, and keeps speculating all the time about a hundred possibilities which are
never to materialize, may transmit areflection at least of hisessential visions. Thisiswhy so
often great scientists follow great masters as apprentices.’®

Thus, we may conclude that the basic epistemic fact that “ elite master produces elite apprentice” indicatesthe
decisiverole played by tacit knowing in knowl edge transmission and knowledgeinnovation. Thiswill become
more and more apparent against the background of the rapid devel opment of information technology and the
much easier acquisition of explicit knowledge in this age. With aclick of mouse, one can have easy accessto
various data bases, but how to use them for creative purposes, is another story.

To some extent, thelocality of tradition isamanifestation of the spatial limitation of tradition. There
have been various ways to overcome the limitation so as to advance learning. In ancient China, there was a
scholarly practice called “You Xue”, which literally means, learning by traveling. In the modern academic
world, wehavetheinstitutional arrangement of visiting scholar programs, which enables scholarsto get deeply
involved in atradition with which they are not familiar. Norwegian philosopher Gunnar Skirbekk provides us
with an interesting description of this process and dubsit an intellectually “deep tourism”:

However, since there are differences in professional background within a disciplineg, it is
particularly useful to travel, to go somewhere el se, to experience how qualified colleagues,
with another professional background, do their work. Through a process of resocialization
onethenlearnsconcretely how they handle questions, methodsand notions. (Thereis, inthis
way, an intellectually “ deep tourism”, side by side with superficial tourism.)®

Different from superficial tourismwhereby we haveaglimpse of somescenic spots, intellectually deep tourism
purportstooffer anopportunity for avisiting scholar not only toget toknow theexplicit part of acertainscholarly
tradition, but also to dig into the deep, tacit dimension of thetradition, and to assimilate thingslikethe skill, the
taste, and the ethos of the practitionersin that tradition.

5. Tradition isirretrievable once lost

Traditionisnot only spatially limited, but alsotemporally limited. Polanyi remindsusthat anart, having
fallen into disuse for a period of one generation, will be completely lost. Once lost, it isirretrievable. “It is
pathetic to watch the endless efforts—equipped with microscopy and chemistry, with mathematics and
electronics—to produceasingleviolin of thekind the half-literate Stradivariusturned out asamatter of routine
morethan 200 yearsago.”?! Popper also mentionsthat somelocal traditions (including scientific tradition) are
precious, and “it isvery difficult to restore them once they arelost.”?? In his view, the scientific tradition was
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destroyed two thousand years ago in Greece. It did not take root again for a very long time. Like the local
character of tradition, the irretrievability of alost tradition again cannot be accounted for in terms of explicit
tradition. It can only be explained interms of tacit tradition. Tacit knowing grounds personal knowledge; it can
be efficiently transmitted only through personal contact. When atraditionislost, the chain of personal contact
isbroken and tacit knowing can in no way be passed down. After a period of a generation or so, according to
Polanyi, the tacit knowledge of that tradition falls into oblivion. That explains why it is so hard for later
generationsto restore the lost tradition.

To sum up, | claim that, on the one hand, tradition is essential to science and scholarly work; itisa
decisive factor which directly affectsthe creativity and the quality of our work in a certain field. On the other
hand, it isvery fragile, and apparently hasits spatial and temporal limitations. In an age when innovation has
become asweeping ideology, what issaid aboveisintended to be areminder that tradition is both preciousand
fragile, so that we must be very patient to preserve, cherish, foster and cultivate our scientific and scholarly
tradition.

Authority

Asmentionedabove, intheEnlightenment, authority, together withtradition, wasdenigrated. Thevery
concept of authority was deformed at that time by being construed asimplying blind obedience, thusbeingin
diametrical opposition to reason and freedom. However, according to Gadamer, this is not the essence of
authority. Authority

is ultimately based not on the subjection and abdication of reason but on an act of
acknowledgement and knowledge—the knowledge, namely, that the other is superior to
oneself in judgment and insight and that for this reason his judgment takes precedence, i.e.,
it haspriority over one’sown. . . . It rests on acknowledgement and hence on an act of reason
itself which, aware of its own limitations, trusts to the better insight of others.?

Inshort, authority doesnot imply obedience; rather, it growsout of therecognition of thelimitation of one’ sown
understanding and the superiority of other people’ sjudgment, which itself isan act of reason. Thus, authority
isnot essentially in opposition to reason and freedom.

Polanyi showsgreat sympathy withmodern scienceinitsviolent rebellion against theexternal religious
and political authoritiesduring itsformative period. However, he arguesthat theimpression, which took shape
at that time, that science, asarational and free enterprise of inquiry, should be free of authority per seisboth
misleading and detrimental to scienceitself. Inthisregard, | think, Polanyi would fully agree with Gadamer’s
critique of the Enlightenment’ s view that authority is antithetical to reason and freedom. Again, distinct from
Gadamer’s hermeneutic perspective, Polanyi develops his thoughts on authority within the philosophy of
science. To Polanyi, scientific authority is just asindispensable and constitutive to the practice of science as
scientific tradition.

Polanyi distinguishestwo kindsof authorities, general authority and specific authority. Thedifference
betweenthemliesinthefact that theformer laysdown general presuppositions, whilethelatter imposesspecific
conclusions. Polanyi claimsthat any form of specific authority in science will only turn out to be destructive.
Heinvitesusto engagein thefollowing thought experiment: |maginethat the President of the Royal Society has
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the final power to make decision on every scientific issue and to impose hisviews on al scientists. The result
would be that science would stop right away. Nobody with alove for truth would join any such institution. A
general authority assumesthat eachindividual inthescientific community iscapableof making genuinecontact
withreality. Everyone can makeoriginal contributionsto science. Innovation takes place at numerousgrowing
points throughout the community. Scientific opinion isformed on the basis of the interplay of the individual
scientists. A general authority isonly amore or less organized expression of scientific opinion. In contrast, a
specific authority presupposesthat only the official center has authentic contact with reality. All theimportant
innovations are made by the center. It demands not only each individual’ s devotion to the tenets of atradition,
but al so the subordination of everybody’ sjudgment tothe official center. Insum, general authority presupposes
freedom, while specific authority demands obedience.

Science, asan enterprise of freeinquiry, must liberateitself from those specific authoritieswhich are
in conflict with it. The authority of the Roman Catholic Church in the formative period of modern science was
such a specific authority. However, science cannot operate without any authorities. For science, general
authority is indispensable. On the basis of the distinction between general authority and specific authority,
Polanyi goes further and provides uswith a careful and detailed analysis of three forms of general authorities
in science.

1. Theauthority of the master over the apprentice

AccordingtoPolanyi, scienceisbased on somefundamental premisesor presuppositions. Hearguesthat
these premises are normally not transmitted in the form of explicit precepts. In the master-apprentice
relationship, the apprentice, in hispersonal contact withthe master, acquiresthe methodsof scientific research,
acceptsthe standards of scientific values, and graspsthe premises and presuppositions of science. The process
of the apprentice’ s assimilation into the premises of science is based on arecognition of the authority of the
master and of what theapprenticeisgoingtolearnfromhim. “[N]o onecan becomeascientist unlesshepresumes
that the scientific doctrine and method are fundamentally sound and that their ultimate premises can be
unquestioningly accepted.”2* Of course, the teacher will also foster criticism and originality on the part of the
student. However, Polanyi emphasizes, “[ T]his must remain within proper limits; the process of learning must
remain on the acceptance of authority. Where necessary this acceptance must be enforced by discipline.”%

Asthestudent reachesintellectual maturity and becomes an independent scientist, the authority of the
teacher is eclipsed and he will rely more and more on his own judgment and conscience in the practice of
scientific research. However, this does not mean that he will get rid of all authorities. As a member of the
scientific community, he has to submit to a new form of authority, namely, the mutual authority between
scientistsin the form of scientific opinion.

2. Themutual authority between scientists

Admittedly, acontributionto scienceisassessed according to itsprofessional standards. Accordingto
Polanyi, the professional standards of science are composed of the following three items. 1) Sufficient
plausibility: a contribution whose results apparently conflict with the current scientific view of the nature of
things will be totally discredited by the scientific community. 2) Scientific value: the scientific value of a
contribution is determined by three factors, itsaccuracy, its systematic importance and theintrinsic interest of
itssubject matter. 3) Originality: theoriginality of acontribution will arouseintellectual surpriseamongfellow
scientists. 47



Theassessment of scientificresearchisimportant, becauseit directly affectstheall ocation of resources
(likeposts, publications, research grants, and laboratories) among different scientificfields. Theproblemisthat
every single scientist is only familiar with a small fragment of the entire domain of science. It is difficult to
compare the scientific value of the contributions from different branches of science, such as astronomy and
medicine, which are remote from each other. This posesan important question: How can we abide by the same
professional standards in different scientific branches? How is it possible to assess the contributions from
different areas according to the same professional standards of science?

Asan answer to this question, Polanyi puts forth the principle of mutual authority or the principle of
mutual control:

It consists, in the present case, of the simple fact that scientists keep watch over each other.
Each scientist isboth subject to criticism by all othersand encouraged by their appreciation
of him. Thisis how scientific opinion is formed, which enforces scientific standards and
regulates the distribution of professional opportunities. It isclear that only fellow scientists
working in closely related fields are competent to exercise direct authority over each other;
but their personal fieldswill form chains of overlapping neighborhoods extending over the
entirerange of science. It isenough that the standards of plausibility and worthwhileness be
equal around every single point to keep them equal over all the sciences. Even thosein most
widely separated branches of science will then rely on each other’ s result and support each
other against any laymen seriously challenging their authority.?

The direct mutual authority or mutual control in neighboring branches, by the principle of overlapping
neighborhoods, extends over the entire domain of science. Scientific opinion is based upon mutual authority
between scientists and this makes possible amediated consensus among scientists. This consensus guarantees
the uniformity of professional standards in different scientific branches so that we can make reasonable
assessment of contributions from areas which are far remote from each other. It is true that in the scientific
community, authority isnot equally distributed. The opinions of somedistinguished scientistsare more valued
thanthoseof others. But thisdoesnot changethefact that theauthority of scientificopinionisessentially mutual.
If acontribution by ascientist of high distinctionisin sharp conflict with the current scientific opinion about the
nature of things, it will equally be turned down. Scientific opinion operates among scientists, not above them.
Scientificopinionisnot theopinionof any singlemind, itisheld by numerousindividual scientists. They directly
or indirectly exercise authority over each other.

3. The authority of the scientific community over the general public

Scientific opinionisnot only the foundation of the autonomy of science, but also the precondition for
scientists asawholeto exercise authority over the general public. There are different interpretations about the
universe, for instance, magical, mythological/theological, and naturalistic/scientific interpretations. After
centuries of struggle, the majority of the general public has chosen science. To them, the naturalistic/scientific
interpretation of the world is more convincing than other alternatives. Polanyi considersthisagreat historical
achievement. Thegeneral public’ sacceptanceof theauthority of scienceisaprerequisitefor scienceto continue
to exist on the modern scale. Only with the support of the public can science get various resources that are
necessary for itsdevelopment. Of course, asit happens sometimes, the scientific authority might bein conflict
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with the opinion of the lay public and laymen might challenge the judgment of the experts. Under such
circumstances, Polanyi makesit crystal clear that scientistsshould defend theauthority of science by upholding
the professional standards of science and remain immuneto theinterference of thelay public. Using asacase
study the Velikovsky affair, Polanyi argues strongly in favour of the authority of science over the general
public.?

The above may serve as an outline of Polanyi’s understanding of how authority functionsin science.
Of course, headmitsthat scientificauthority isfallible. Whentheenforcement of scientificauthority ismistaken,
valuableor original contributions of science might beignored or even suppressed. In hisscientificlife, Polanyi
himself has experienced this when his theory of absorption was suppressed for about half a century by the
scientificauthority whichfinally turnedout to bethewrong.28 However, Polanyi argues, theriskisworthtaking.
Thedisciplineembodied by scientificauthority isindispensabl efor theheal thy devel opment of science. Without
thedisciplineimposed by scientific authority, science cannot be sustained. Polanyi givesusavivid description

of what happenswhen scientific disciplineislacking:

In parts of the world where no sound and authoritative scientific opinion is established,
research stagnates for lack of stimulus, while unsound reputations grow up based upon
commonplace achievements or mere empty boasts. Politics and business play havoc with
appointments and the granting of subsidies for research; journals are made unreadable by
including much trash.®

When missing the constraints of scientific authority, the enterprise of science can hardly be carried on. Under
such circumstances, science as an institution will inevitably be trapped in chaos and even collapse.

Originality

We have seen that a contribution to science is assessed according to the professional standards of
science. And the professional standards of science, according to Polanyi, consist of sufficient plausibility,
scientific value and originality. Originality is no doubt a highly cherished scientific value. Polanyi observes,

Since the Romantic movement originality has become increasingly recognized as a native
endowment which aloneenablesapersontoinitiatean essential innovation. Universitiesand
industrial researchlaboratoriesarefounded today ontheempl oyment of personswith original
minds. Permanent appoi ntments are given to young scientistswho are credited with signs of
originality, in the expectation that they will continueto produce surprising ideasfor the rest
of their lives.®

In Polanyi’ s view, the knowledge of an approaching discovery isthe paradigm case of scientific knowledge,®
and “originality isthe mainspring of scientific discovery.”3

It is evident that, in contrast to originality, the other two elements shaping the standards of science,
plausibility and scientific value, emphasize scientific discipline. They require that scientific opinion reject
contributions which are not compatible with the present view of science about the nature of things, and which
lack sufficient scientific value, so asto maintain the quality of scientific contributions and to guarantee that
science will operate with a reasonable standard. Discipline implies authority. And tradition is a form of
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authority. Polanyi not only has deep insightsabout tradition and authority, he also makesbrilliant observations
on originality, especialy scientific originality. L et metry to summarize histhoughtson originality asfollows.

According to Polanyi, scientific research in abroad senseis composed of two kinds of work, namely,
the heuristic work, such as scientific discovery, and the routine work, such as measurements, cal culations, and
making maps etc. In hiseffortsto bring to light the nature of scientific research by differentiating two kinds of
scientific work, Polanyi uncovers various aspects of scientific originality.

Original scientific research crosses the logical gap between a problem and its solution. Not every
solution of a problem can be accredited as adiscovery. Polanyi distinguishes the systematic solution and the
heuristic solution of aproblem.

By ransacking my flat inch by inch, | may make sure of eventually finding my fountain pen
which| know to besomewhereinit. | might solveachessproblem by trying out mechanically
all combinations of possible moves and countermoves. Systematic methods apply also to
many mathematical problems, though usually they arefar too laboriousto be carried out in
practice. It is clear that any such systematic operations would reach a solution without
crossing alogical gap and would not constitute a heuristic act.®

In contrast to a systematic solution, a heuristic solution crosses a logical gap. Polanyi maintains that only a
heuristic solution which crosses the logical gap can be viewed as a scientific discovery, and the width of the
logical gap is taken as the measure of the ingenuity that is required to solve the problem.

According to Personal Knowledge (120-131), Poincare and Wallas see adiscovery as composed of
four stages: preparation, incubation, illumination, and verification. Illumination isthe most critical stage. Itis
aleap by which thelogical gapiscrossed. Illumination displaysitself asaprocess of spontaneous emergence,
rather than adeliberate act. Here we see afurther distinction between the systematic solution and the heuristic
solution of aproblem. Accordingto Polanyi, asystematic solutioniswholly deliberate, whileaheuristic process
isacombination of deliberate and spontaneous stages. In the four stages of a scientific discovery, preparation
and verification are essentially deliberate, whileincubation and illumination are basically spontaneous. Inthe
period of incubation, nothingisdoneand nothing happensonthelevel of consciousness; thecoming of theperiod
of illumination istheresult of earlier efforts, but isnot initself an action of theinvestigator, it simply happens
tohim. Inaword, by emphasizing thelogical gap between aproblem and its solution, and by distinguishing the
systematic and the heuristic solution of a problem, Polanyi reveals that scientific originality implies an
intellectual leap and has the character of emergence.

Because a scientific discovery crosses alogical gap, and changes our interpretive framework, it is
logically impossibleto arrive at ascientific discovery by applying the existing interpretive framework. Polanyi
claims, “ The application of existing rules can produce val uable surveys, but does not advance the principles of
science.”* Since FrancisBacon formulated aprocedurefor empirical induction, there hasbeen apopular belief
that scientific discovery can be accomplished by applying aset of explicit rulesto empirical data. In Polanyi’'s
view, themodern objectivistic, formalistic conception of scienceisfar fromadequatetoaccount forwhatisreally
going on in science and Bacon's methodology of induction is atravesty of scientific research. It is unable to
explain scientific originality.
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Polanyi distinguishestwokindsof rules, namely, thestrict rulesandthevaguerules. Inscientificwork,
both kinds of rulesare relevant. The manual's of experimentation, measurement, cal cul ation, and map-making
fall under the category of strict rules. They will enable usto carry out these operationsrapidly and accurately.
However, according to Polanyi, carrying out these operations according to strict rulesisonly the routine work
of ascientist. “ Only routineprogress—such asthe production of good mapsand chartsof al| kinds—canbemade
by rulesalone. ”¥® Scientific discovery isin sharp contrast to theroutinework of ascientist. “ Admittedly, there
areruleswhich give valuable guidance to scientific discovery, but they are merely rulesof art. . .. Therules
of scientific enquiry leave their own application wide open, to be decided by the scientist’sjudgment. Thisis
hismajor function. Itincludesthefinding of agood problem, and of the surmisesto pursueit, and therecognition
of adiscovery that solvesit.” % Admittedly, therearesomevaguerulestofollow inscientific discovery; however,
the application of theserulesisdecided by scientists’ personal judgment. A great scientist exhibits his genius
in such judgment. As a creative activity, scientific discovery involves things that are not exhausted by rules;
personal judgment isonly oneof them. Polanyi al sorevealingly probesinto other elementsin scientificheuristic
work, such asimagination, intuition, intellectual passions, belief, conscience, and commitment. The secret of
scientificoriginality ishiddenintheseelements, which cannot beexhaustively describedinaset of rules. Insum,
scientific discovery, as heuristic work, cannot be reduced to aset of procedures, or aset of rules. By following
established procedures and existing rules, we can only do routine work and make routine progress.

The above two features of scientific originality imply that heuristic feats areirreversible, in contrast
tothereversibility of moreroutine scientific work. Inspired by Piaget, Polanyi understandsthereversibility of
aprocedure“inthe sensethat it could betraced back stepwiseto itsbeginning and repeated at will any number
of times, like any arithmetical computation.”3” Polanyi claims, “Intellectual acts of a heuristic kind make an
additionto knowledge and areinthissenseirreversible, whilethe ensuing routine performances operate within
an existing framework of knowledge and are to this extent reversible.”* The work to carry out operations
according to the previous procedures and existing rules within an established interpretive framework is
reversible. Thisistypical of routinework. In contrast, scientific discovery changesour interpretiveframework,
and makes us see the world in a different way. In this process, our intellectual personality undergoes an
irrevocabl etransformation. Oncewecrossthelogical gap, the previousheuristictensi on disappears, and wewill
never be puzzled by the previous problems, just aswe will never guess what we have known.

With regard to its content, each scientific discovery is adisclosure of new aspects of reality.

Themost daring featsof originality arestill subject tothislaw: they must be performed onthe
assumption that they originate nothing, but merely reveal what isthere. And their triumph
confirmsthisassumption, for what hasbeen found bearsthe mark of reality in being pregnant
with yet unforseeableimplications.®

ThisiswherePolanyi’ sconcept of reality becomesrelevant. According to Polanyi, to say that something isreal
meansthat “ it hastheindependenceandthepower for manifestingitself inyet unthought of waysinthefuture.”
Polanyi isafirmrealist. Redlity isindependent of mind. It isthe object of human cognition. He reiterates that
scientifictruthisagrasp of rationality innature. Itistheresult of our contact withreality. Heisstrongly opposed
tothepositivistic attempt to substitutethesimplicity, symmetry, economy, and fruitful ness of scientifictheories
for scientific truth. The independence thesis is the common ground of all realists. What makes Polanyi’'s
conceptionof reality distinctiveisthat itisessentially dynamic. Accordingto Polanyi, external reality istoagreat
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extent hidden. Itwill manifest itself in unforseeablewaysinthefuture. Different thingshavedifferent capacities
to manifest themselves. Thusthey have different degrees of reality. The goal of original scientific researchis
to discover new aspects of thisdynamic reality.

Original scientific research frequently elicits surprise among fellow scientists. Scientific discoveries
arevery often unexpected. Themoreaudacious, andingeniousascientific discovery is, thestronger thesurprise
it produces. “ Theoriginality of adiscovery isassessed by thedegreeof surprisewhichitscommunication should
arouse among scientists.”# The features of originality noted above imply this psychological effect. However,
onemorefactor meritsattention. Originality will not beachieved by following public paths. Uniqueness, which
isinseparably from solitariness, is definitive of originality. As Polanyi points out, originality in scienceisthe
gift of alonely belief in something that no one el se at the time will consider profitable to pursue. Established
rulesof inference offer uspublic pathsfor drawing conclusionsfrom exi sting knowledge, but the original mind
tends to deviate from the commonly accepted process of reasoning, and by crossing alogical gap, reaches his
own uniqueconclusionsthat will surprisehiscolleagues. What originality pointstoistheuniqueinsightintothe
nature of things, not the consensus among members of a scientific community. An original mind finds no one
else to rely upon. He or she must find hisway out al by himself. Innovators always fedl lonely. Originality
manifestsitself in solitary situations.

“QOriginality must be passionate.”** The objectivistic conception of science claims that scientific
research should be carried out soberly and dispassionately. Popper’ s falsificationism, according to Polanyi, is
aparadigm case of the objectivistic conception of science. It holdsthat scientistsare not only indifferent to the
outcomeof their surmises, but al so seek torefutethem. Polanyi arguesthat thisview of scienceisnot just contrary
to experience, but also logically inconceivable. When ascientist putsforward surmises, what he or she aspires
toissuccess, namely, scientific discovery. He hasto risk failure, but never seeksit. The surmises of ascientist
embody all his hope. They entangle every fiber of his being. The scientist is passionately committed to his
surmises. Intellectual passions are indispensable to scientific research. They are not just psychological by-
products, but havealogical function. Scientificoriginality findsitsrootintheintellectual passionsof ascientist,
in hisdeep love of hiswork. “Y ou cannot expect that love to be replaced by a sense of duty, asit may perhaps
be in marriage; for no one can make discoveries from a sense of duty without creative passion.”* Thisisthe
passionate aspect of originality.

Insummary, original scientificresearch crossesthelogical gap betweenaproblemanditssolution. It takes
the form of an intellectual leap and displaysitself as a spontaneous process of emergence. One cannot make
original progress by applying the existing procedures and rules. Originality is essentially irreversible. Itisa
disclosure of the new aspects of dynamic reality. Very often, it isaccomplished in solitary situations and will
produce surprising results. Originality is not rooted in a sense of duty, but in the intellectual passions of a
scientist. These ideas recur in Polanyi’s writings in different stages. As a well-established scientist himself,
Polanyi has a deep understanding of scientific originality.

The Dynamics of Conformity and Dissent

By arguing that scientific tradition and scientific authority are constitutive of science, post-critical
philosophy fully acknowledgesthe role of the uncritical in the pursuit of scientific truth. The emphasis on the
importance of originality impliesitsrecognition that being critical isessential to the progress of science, since,
asshown above, originality can only be achieved by breaking through the existing intellectual framework. One
can easily feel that there is certain tension between tradition and authority, on the one hand, and originality on
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the other. Thetension isalso reflected in the three constituents of the professional standards of science. “Both
the criteria of plausibility and of scientific value tend to enforce conformity, while the value attached to
originality encourages dissent. Thisinternal tension is essential in guiding and motivating scientific work.” 4
Evidently, incontrast to originality, which encourages dissent, tradition and authority in scienceareontheside
of enforcing discipline and conformity. What we have discussed so far shows that these two aspects are both
indi spensabl efor thehealthy devel opment of science. Without originality, scientific progresslacksmomentum;
without disciplinedrawn from tradition and authority, scientific research isdoomed to anomie. Thismeansthat
in the practice of science, these two opposing aspects are united and reconciled. Then the i ssue becomes how
thisis possible. How can one account for the unity and reconciliation of originality and discipline, conformity
and dissent in the practice of science? More specifically, one might ask how, given the indispensability of
discipline which implies authority and tradition, to account for the possibility of originality? In Polanyi’sown
words, theissueis* how the conformity enforced by current judgmentsof plausibility can allow the appearance
of any true originality.” %

As| understand it, Polanyi’ s answer to this question can be captured in the form of two arguments. One
isan argument based upon his conception of rules. The other might be called a metaphysical argument.

Thefirst argument relatesto Polanyi’ sunderstanding of rules. As mentioned above, accordingto Polanyi,
there are two kinds of rules, namely, the strict rules and the vague rules. Rules of art are vague rules.

Being incapable of precise formulation, rules of art can be transmitted only by teaching the
practicewhich embodiesthem. For major real msof creativethought thisinvol vesthepassage
of atradition by each generationto thenext. Every timethishappensthereisapossibility that
the rule of art be subjected to a significant measure of reinterpretation.®

Thequestion becomeshow toreinterpret arule. According to Polanyi, we cannot reinterpret arulewith another
rule. Thetiers of rulesare limited. If wetry tointerpret rule 1 with rule 2, and interpret rule 2 with rule 3, the
regresswill soon cometo an end. If weassumethat all existing rulesconstituteacode of rules, then such acode
cannot contain prescriptionsfor its own reinterpretation.

What isthepoint of thisargument?Inmy view, Polanyi’ sargument hasnegativeand positiveimplications.
Negatively speaking, it shows that the interpretation of rules of art cannot be accomplished by appealing to
existing rules. Positively speaking, it indicatesthat theinterpretation of rulesof art awaysinvolvesan element
of innovation. In hiswords,

[E]very process of reinterpretation introduces elements which are wholly novel; and hence
also that atraditional process of creative thought cannot be carried on without wholly new
additions being made to existing traditions at every stage of transmission. In other words, it
is logically impossible for tradition to operate without the addition of wholly original
interpretive judgments at every stage of transmission.*

Polanyi illustrates this point by referring to what happens in the major realms of creative thought:
The magjor principles of science, law and religion, etc., are continuously remoulded by

decisions made in borderline cases and by the touch of personal judgment entering into
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almost every decision. And apart fromthissilent revol ution steadily remoul ding our heritage,
there arethe massiveinnovationsintroduced by the great pioneers. Y et each of these actions
forms an essential part of the process of carrying on atradition.®

Herewe seethat, onthe basis of hisanalysisof the nature of the reinterpretation of vaguerules, Polanyi brings
tolight thedial ecticsof traditionandinnovation: I nnovationisinherently demanded by tradition. Theemergence
of originality isaprecondition for tradition to be successfully transmitted and take effect.

The metaphysical argument hasto do with Polanyi’ s concept of reality. As mentioned above, redlity,
according Polanyi, isdynamic; it will manifest itself in unforeseeable waysin the future. In parallel, science,
which attempts to offer us insight about an aspect of reality, is also conceived as a dynamic process; it will
manifest itstruth inexhaustibly and often surprisingly in the future. The working scientist seesin the existing
body of scientific knowledge an aspect of reality, whichisaninexhaustible source of new, promising problems.
Polanyi holdsthat thisview of scienceisametaphysical belief of working scientists. Itisinthisbelief that they
conduct their research, teach their studentsand exercisetheir authority. They teach their studentsto respect the
valueof theexisting body of scientificknowledge, to accept theestablishedintellectual framework. Meanwhile,
they grant their studentsindependent grounds and encourage them to make genuine contact with reality ontheir
own, tostarttheir ownresearchandfinally tomaketheir owndiscoveries. Thesefuturediscoveriesarevery likely
in conflict with, or even in opposition with the existing intellectual framework. Polanyi claims:

Thisdual function of professional standardsin scienceisbut thelogical outcomeof the belief
that scientific truthisan aspect of reality and that the orthodoxy of scienceistaught asaguide
that should enable the novice eventually to make his own contacts with this reality. The
authority of scientific standards is thus exercised for the very purpose of providing those
guided by itwithindependent groundsfor opposingit. Thecapacity torenew itself by evoking
and assimilating opposition to itself appears to be logically inherent in the sources of the
authority wielded by scientific orthodoxy.*

Thisishow Polanyi, on metaphysical grounds, reconcilesthe two seemingly opposing aspects of professional
standards of science, namely, discipline and originality, conformity and dissent. Based upon his dynamic
realism, and adynamic understanding of scientific truth, Polanyi expoundsthe dial ectic of tradition, authority
and originality: the existing body of knowledge and the established intellectual framework are guidelines and
cluesto future discoveries. Put differently, scientific orthodoxy (tradition and authority) inherently containsa
challenge to, a revolt against and even a negation of itself. It inherently points to originality. Stimulating
innovation isthe real purpose of scientific orthodoxy.

Now we seethat in Polanyi, the prejudi ce against tradition and authority sincethe Scientific Revolution and the
Enlightenment is overcome. The apparent opposition between originality and disciplineis sublated. They are
reconciled in the actual process of scientific development. Polanyi’'s two arguments, one based upon his
understanding of rules, and the other on his concept of reality and scientific truth, converge at this point.

To sum up, on the one hand, Polanyi acknowledges the tension between tradition, authority and
originality, while on the other, he uncovers the deep unity that reconciles them. With this dialectic between
tradition, authority and originality, post-critical philosophy demonstrates the dynamics of the critical and the
uncritical in the act of knowing in anew perspective.
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