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This essay is a brief assessment of the lasting impact of Michael Polanyi’s thought on the growing
interdisciplinaryfield of “ theology and science.” | noterepresentative examplesinthewriting of 1anBarbour,
Thomas Torrance, John Polkinghorne, Arthur Peacocke and John Haught, showing how Polanyi’s “ personal
knowledge,” as well as some other Polanyian themes, have been recognized and accepted.

Introduction

| amgrateful for theinvitationtorespondto my mentor andlifelong friend, Durwood Foster, on hissuperb
analysisof therelation between thethought of Michael Polanyi and Paul Tillich at thisremarkablejoint session
of the Polanyi and Tillich Societies. Durwood’ serudite and detail ed paper focusesto agreat extent ontheways
theirrelationiscontextudizedinthe* Berkeley Dialogue” of 1963andinlight of Tillich’ s1955 paper, “ Participation
and Knowledge.” However, as| told Durwood in arecent conversation, | need to makewhat for meisahighly
unusua move when invited to respond to another scholar’ s paper and simply state up front that | can add little
towhat Durwood hasso carefully and astutely writtenin“ Michael and Paulus: A Dynamic Uncoordinated Duo.”
| hopeyouwill takethisasan expression of my esteemfor hispaper fromwhich | havelearned greatly. 1t seems
all themore appropriatein light of thefact that many of theworld’ sleading experts on Polanyi, on Tillich, and
on their relation are gathered here today, and | welcome the opportunity to learn from them!

What | will do instead is respond to a second dimension of the invitation given me: namely to offer a
brief, initial assessment of the lasting impact of Polanyi’ s thought on the burgeoning interdisciplinary field of
“theology and science.”

ThemesIn Polanyi’sWritingsThat HaveHad A Lasting Influence
In*Theology And Science”

Thereareseveral themesin Polanyi’ swritingswhich havehad alastinginfluenceinthe*theol ogy and
science” literature. I'lI first present thetheme (actually acompl ex of themes) whichin my awarenesshashadthe
mostlastinginfluence: hisconcept of “ personal knowledge.” After offeringabrief definitiondrawnfrom Personal
Knowledge (PK)* and touching on four of its most salient subthemes, I'll point to the some of the waysit has
had suchaneffect throughthewritingsof threeof thekey playersintheol ogy and science: lan G. Barbour, Thomas
F. Torrance, and John Polkinghorne. Finally, I' [l list several other, rel ated, themeswhich seemto meto havehad
less of an effect on theology and science.

A. Persona Knowledge: The theme with the most lasting effect in theology and science
Definition: Of the many places where Polanyi discusses “ personal knowledge” the key definition

may well be taken from the Preface to Torchbook edition of PK:
40 Tradition & Discovery: The Polanyi Society Periodical, 35:3



Comprehension is neither an arbitrary act nor a passive experience, but a responsible act
claiming universal validity. Such knowing isindeed objective in the sense of establishing
contact with a hidden reality; a contact that is defined as the condition for anticipating an
indeterminate range of yet unknown (and perhaps yet inconceivable) true implications. It
seems reasonable to describe this fusion of the personal and the objective as Personal
Knowledge. Personal knowledge is an intellectual commitment, and as such inherently
hazardous. Only affirmationsthat could befal se can be said to convey objective knowledge
of thiskind...I haveshownthat into every act of knowingthereentersapassionatecontribution
of the person knowing what isbeing known, and that this coefficient isno mereimperfection
but avital component of hisknowledge (PK, pp. xiii-xiv).

Subthemes:
According to Polanyi, persona knowledge involves at least four subthemes:

1. A scientist’sknack at choosing the right hypothesis to test: it is partly learned from the scientific
community and partly aninborn talent of the scientist: “ It isof the essence of the scientific method to select for
verification hypotheses having a high chance of being true. To select good questions for investigation is the
mark of scientifictalent...” (PK, p. 30).

2. Thefiduciary character of personal knowledge, theroleof commitment in personal knowledge, and
Polanyi’s indebtedness to Augustine.2 The scientist has “faith” that, — prior to its testing — the chosen
hypothesisisright and will provefruitful, afaith which issuesin the scientist’s commitment to that hypothesis
and which entails a sustained investigating of the hypothesis even if the scientist’s reputation is questioned.

(W)emust now go back to St. Augustine to restore the balance of our cognitive powers. St.

Augustine... taught that all knowledgewasagift of grace, for whichwemust striveunder the
guidance of antecedent belief: nisi credideritis, nonintelligitis. Hisdoctrine ruled theminds
of Christian scholarsfor athousand years’ (PK, p. 266).

Of course, such faith must be tested by the evidence, but even here the presuppositions of thisfaith definethe
limitsand scope of what countsasrelevant evidence. “ Our fundamental beliefsare continuously reconsidered
in the course of such a process, but only within the scope of their own basic premisses’ (PK, p.267).3 It also
involvesa fundamental circularity: “ Any enquiry intoour ultimatebeliefscanbeconsistentonly if it presupposes
itsown conclusions. It must beintentionally circular” (PK, p. 299).

3. The presence of tacit knowledge or subsidiary awareness aong with explicit knowledge or focal
awareness. tacit knowledge provides a background or context in which the focal knowledge is held and
interpreted. Thisinsight led Polanyi to hisfamous aphorism: “we can know morethanwe cantell” (TD, p. 4).
Tacit knowledgeis often passed on implicitly by apprenticeship (PK, p. 53).

4. The structure of commitment entails universal intent:

Theenquiring scientist’ sintimationsof ahiddenreality arepersonal. They arehisownbeliefs,
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which— owingtohisoriginality — asyet healoneholds. Y et they are not asubjective state
of mind, but convictionsheld with universal intent, and heavy with arduous projects (PK, p.
311).

Y ou can only believe something that might be false... Every act of factual knowing hasthe
structure of acommitment (PK, p. 313).

By hisown command, which bound him to the quest of reality, hewill claim that hisresults
areuniversally valid. Suchistheuniversal intent of ascientific discovery. | speak not of an
established universality, but of auniversal intent, for the scientist cannot know whether his
claimswill beaccepted. They may provefaseor, thoughtrue, may fail tocarry conviction.” (TD,
p.78)

TheEffect of “ Per sonal Knowledge” in Theology and Science:
Representatives Examples

1. lanG. Barbour?

a. Methodological “parallels of theology and science,” i.e., similarities in methods even with
independent content. In comparing scientific and theological methodologies, Barbour stressesthat hisis not
an attempt to deriveimplicationsfrom sciencefor theology but arecognition of rational and empirical attitudes
that are shared by scientists and theologians. For example, he draws on the work of Oxford physicist, C. A.
Coulson, who speaks about how scientists experience wonder about, reverence towards, and beauty in nature.
Hepointsout that scienceinvol vespresuppositionsand moral commitmentssimilar tothoseinreligion; e.g., that
the world is lawful and intelligible, that science requires humility and cooperation. In stressing that science
involveshumanfactorsincludingthescientist’ spersonal judgment andinvol vement inthescientific community
he cites both Polanyi (PK) and Harold Schilling, Science and Religion (ISR, p. 128n).

b. Theessential roleof community inscience. HereBarbour claimsthat theprogressof sciencedepends
essentially onscienceascommunity: “asocial enterprise(and) acooperativeventure” (ISR, p. 152). Thescientific
community carrieswithit aset of attitudeswhich, according to Schilling, includeideal s, acharacteristic way of
life, standards, mores, conventions, signsand symbols, ethics, theauthority of thecommunity’ sconsensus, etc.
Hethen quotes Polanyi aswriting: “Its members recogni ze the same set of persons astheir masters and derive
fromthisallegianceacommontradition, of which each carriesonaparticular strand” (PK, p. 163,inISRp. 152).

c. Scientificobjectivity asintersubjectivetestability thatincludespersonal involvement. Drawingagain
on Polanyi, Barbour arguesthat the eval uation of competing theoriesismorethan aformal process; it involves
apersona judgement by the scientist. The scientist issimilar to ajudge weighing evidence or adoctor making
adiagnosis. “ Objectivity isnot theabsenceof personal judgment but, asPolanyi putsit, the presenceof universal
intent (PK, p. 64f). Itiscommitment touniversality andrationality, not an attempt atimpersona detachment, which
prevents such decisions from being purely subjective” (ISR, p. 151). Universality, in turn, includes the
“conviction that the same structure of nature is open to investigation by other scientists” who constitute the
international community of scientists. Itinvolvesatranscendenceof one’ spersonal preferencesand of evidence
that challenges one’s presuppositions. Final thlzmiversal ity does not exclude but actually requires personal



involvement shaped by what Polanyi calls* universal intent.” Thussciencedoesnotrequire disinterestedness,”
a detached attitude without personal involvement; instead scientists may be passionate about their work.
Movinginto the humanitiesand especially religion, we till find “the personal involvement of the knower” but
hereit influencesthe process of inquiry more so than in science. Thusscienceand religion lie on a“ spectrum
with varying forms of personal involvement” rather than an absol ute dichotomy between scientific=objective
vs. religious=subjectiveknowledge (1SR, pp. 181-185).

2. ThomasF. Torrance®

a. God' sself-disclosureintheWord of God, theLogos, isparallel toour scientificknowledgeof nature.
Thisisso because, whilethefactsof natureare known through our rational experience, thesefactsdo not derive
their rationality from our experience, for that would bethe end of science. |nstead, science presupposesthat the
rationality of nature “transcends our experience of it” and we therefore let it “subject our formulations and
apprehensionstoitscriticismsandguidance.” TorrancecitesPolanyi whowritesthat “ thisreality beyond sense-
experience” gives to science its sense of objectivity. Its reality is warranted by the fact that its scientific
implications extend beyond their originating event/experience (PK p. 37). Torrance then arguesfor theformal
equivalenceof scientificandtheol ogical knowledge. “ Theological thinkingismorelikealisteningthanany other
knowledge, alistening for and to arational Word from beyond anythingthat we cantell to ourselvesand distinct
fromour rational elaborationsof it” (TS, p. 29-30).

b. Scientific knowledge is not purely objective, but rather it includes a “personal factor (which)
inevitably entersinto scientific knowledge ... It istherefore unscientific to pretend that the subjective element
iseliminated whenit cannot be... In natural science ... thevery nature of our inquiry, by which we createcertain
conditionswithin which we force nature to discloseitself to us according to our will, affects the content of our
knowledge, and givesit an unavoidable ambiguity” (TS, pp.93-94, cites PK).

c¢. Theroleof thescientificcommunity in personal knowledge: “ Our thinking presupposesthestructure
of our active personal inter-relations and takes place within them. Even the activity of natural science is
inextricably involved in the structure of science, and would be impossible without acommunity of empirical
subjects in which mutual questioning and criticism and communication provide the necessary condition for
verification and progressin knowledge” (TS, p. 163, cites PK).

d. Theological knowledgecanonly beverified not by usbut by “ (God) who a oneiscapabl eof justifying
them... our knowledge of God must cometo usfromwithout from God Himself... (Similarly) in natural science
verification requiresin thelast resort a personal judgement in assessment of the evidence” (TS, p. 197, second
sentenceinfootnote#1 where TorrancecitesPK, pp. 17,59, 63, 202, 264, 299).

e. Our experience pointsbeyond itself to auniversal rationality in nature: “What sustainsand fortifies
us at this point is the discovery of arationality in the nature of things that goes far beyond our understanding
and that transcends the clues on which we haverelied in attaining vision of it” (TS, p. 237, cites PK, p. 66ff).

f. Thetermsof theological language must be reformulated and shaped by the nature of their object for
then“asweusethemthey extend our apprehension of theobject.” Heciteswhat Polanyi called theindeterminate
anticipatory powersof an appositevocabulary” which arisesfromitscontact withreality (TS, pp. 266-267, PK,
116).
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g. Weonly know God through God' sfree self-giving in Grace. Thusthekind of inquiry appropriate
to theology is essentially different from that of science. Experimenta investigations are inappropriate for
theology for wewould beinvestigating anidol, not the Lord God. He citesPolanyi assaying that “Itisillogical
to attempt the proof of the supernatural by natural tests, for these can only establish the natural aspects of an
event and can never represent it as supernatural” (TS, pp. 299-300, citing PK, p.284).

3. John Polki nghorne6

a. Insomeplaces, Polkinghorneclearly drawson Polanyi without specifically citing him (although he
frequently cites Torrance). Polkinghorne claimsthat there are “two circularities ... involved in the search for
knowledge. Oneisthehermeneutic circle: we haveto believein order to understand and we haveto understand
inordertobelieve...Thesecond circleistheepistemiccircle: how weknowiscontrolled by thenatureof theobject
and the nature of the object isrevea ed through out knowledge of it” (FP, p. 32).

b. Elsewhere, hecitesboth Torranceand Polanyi. For example, Polkinghornewritesthatinscience* it
is possible for understanding to be attained without the possession of a detailed explanation....The ability of
understanding to outrun explanation isintimately connected with thereligious concept of faith” (FP, p. 38). He
then draws on Torrance who compares discursive argumentation with intuitive, ontological knowledge where
“something utterly new becomesdisclosed and our minds cannot but yield conceptual assent toits self-evident
reality... Genuinefaithin God, for example, washeld to involve aconceptual assent of thiskind...” (TS, p. 74).
Thus such aresponse of faith is“the exercise of those tacit skills which Michael Polanyi rightly diagnosed as
indi spensabletothescientificenterpriseand whichgiveitkinshipwithall other formsof humanrational inquiry”
(FP, pp. 37-38). And in discussing the open future of theworld of becoming and for new horizons of discovery
(specifically about “ emergent-downward” holistic chaostheory yet to be discovered), and about the difference
between executing al gorithmsand human thinking, PolkinghornecitesPolanyi’ saphorism: “Wecanknow more
thanwecantell.” (FP, p. 26, note 35, citing TD, p. 4).

c. Finally, Polkinghorneoffersasuccinct and appreciativesummary of Polanyi: “ Belief that scienceand
theology are intellectual cousins under the skin encourages theological interest in the philosophy of science.
It will be apparent that | am considerably influenced by thewritings of Michael Polanyi... Theemphasisonthe
exercise of tacit skills of judgement, within aconvivial community but employed with universal intent, isboth
consonant with what goesonin science .. and it has obvious affinities with the procedures of other disciplines
— liketheology, whereit iseven harder to tell what we know and why we know it” (FP, p. 47).

Additional Themesin Polanyi That HaveHad an Influencein “ Theology and Science”
1. Conception of ageneralizedfield

Polanyi offersa* generalization of thefield concept in astrictly biological sense.” “Morphogenesis,
operating under thedirection of amorphogeneticfield, isasomatic processof thesamekind[ascomprehension],
but following mor phological rightnessasitsstandard of achievement” (PK, p. 398). Themorphogeneticprocess
isone of “inexhaustible resourcefulness.” The success of morphogenesisis defined in terms of the agency of
“the morphogenetic field (or itsorganizer, if thereisone)” (PK, p. 398).

44



2. Boundary conditions asirreducible to the laws of nature.

Polanyi arguesthat thelaws of physics, for example, do not determinethe boundary conditionswhich
make aparticular physical object functiontheway it does, i.e., asatool. Henceagainst reductionism, thereare
emergentlevelsinnatureinwhichtheboundary conditionsarisethat superveneonthelower levels(PK, p. 401ff).

The effect of these additional themes in theology and science: representative examples.
1. Arthur Peacocke.

Regardinganti-reductionisminPeacocke’ searly thought (1971)7: “For Polanyi’ sanalysiseven of what
wemean by amachine showstheinvolvement in mechanismsof new principlesof ordering matter, of boundary
conditions, which could not have been predicted from aknowledge of thelaws governing the constituent parts.
So ‘ mechanism’ asaview of biological evolution hasto reckonwiththislogical feature of therelation of higher
organismsto lesscomplex (ones)” (SCE, p. 131). But wheredo these‘ boundary conditions’ comefrom? Does
natural selection answer this question, or “isit necessary to postulate, as Polanyi himself does, the existence
of a‘phylogenetic field' that governs the process of evolution and in which the organisms are guided by the
potentialitieswhich areopentothem, drawn on by anactivecentrefromwhich such strivingisdirected?’ (SCE,
p. 131, ref. PK, pp. 398-400, 405). Peacocke' sresponseisnottolink thisfield with God' simmanent activity in
nature as the continuous creator but rather to claim that nature displays a “ continuous creative development
governed by itsown inherent laws” (SCE, p.132).

Note: Sevenyearslater, with Peacocke' s Bampton lectures, all mention of “morphogenesis,” “ phylo-
genetic field,” and even Polanyi, are gone. Instead Peacocke turns to the “order out of chaos’ scenario as
discovered by Nobel laureate Ilya Prigogine in relation to dissipative systems such as found in non-linear,
irreversiblethermodynamic processesfar from equilibrium. Polanyi’ snamedoesn’t show upintheindextohis
Gifford Lectures (1993).8 Interestingly, though, throughout hiswritings Peacocke makes extensive use of the
ideathat boundary conditions affect the particular characteristics of adynamic system even while they cannot
be reduced to the basic laws of nature (what he calls “whole-part constraints’) in arguing against epistemic
reductionism in favor of emergence and in discussing non-interventionist models of divine action. It isnot
altogether clear to mehow much hedrew thisfrom Polanyi and how much hetook it fromwhat isreally astandard
point in mathematical physicswithwhichweareall familiar—i.e., theneed to specify boundary conditionsand
initial conditionswhen solving the equationsfor particular physical systems such asthe wave motion of sound
in arectangular room or the vibrations of adrumhead.

2. John Haught

Inhisearlier writings, John Haught makesinteresting useof someof Polanyi’ sideas, including personal
knowledge with itsfiduciary characterl0and tacit dimension,1! and the argument against reductionism viathe
appeal towhat arein effect boundary conditions, namely lifeand mind asthey “indwell” chemical processesand
whilerelying onthemthey cannot beunderstoodintheir terms.12 Polanyi continuestoinfluence Haught’ swork
in more recent writings, especially in comparison with the thought of Teilhard, Hans Jonas and Whitehead.13
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Conclusions

Itwould bequiteinteresting to undertake an extensiveexpl oration of thetheol ogy and scienceliterature
to determinejust how widespread and lasting isthe influence of Polanyi’ swritings. Perhaps 2008 would bea
fitting year for such a project in celebration of the fiftieth year anniversary of the publication of Personal
Knowledge.14

Endnotes

10Obviously a more extended paper than this very brief one would include Polanyi’s discussion of
personal knowledge in his other writings.

2Reminiscent, of course, of fides quaerens intellectum.

3AsNorwood Hanson famously remarked, “all data are theory-laden.”

“Thesecitationsarefromlan G. Barbour, | ssuesin Scienceand Religion (New Y ork: Harper & Row, 1971
[originally publishedin 1966 by Prentice-Hall]) (ISR). Other citationsof Polanyi in| SRnot used hereincludep.
148n, p. 156, p. 265. Polanyi figuresprominently in Barbour’ sGifford Lectures, Religioninan Ageof Science,
(SanFrancisco: Harper & Row, 1990).

SReferencesareto ThomasF. Torrance, Theol ogical Science(London: Oxford University Press, 1969)
citedas TS

6 John C. Polkinghorne, The Faith of a Physicist: Reflections of a Bottom-up Thinker (New Jersey:
Pri ncetor; University Press, 1994) cited asFP.

Arthur Peacocke, Science and the Christian Experiment, (OUP, 1971).

8Arthur Peacocke, Theol ogy for a Scientific Age: Being and Becoming— Natural, Divineand Human,
Enlarged Edition (Minneapolis: FortressPress, 1993).

% Peacocke, Theology for aScientific Age, Ch. 3. Seea so: “ Peacockeconsidershowto conceiveof God' s
relation to theworldinthelight of modificationsinthe scientific concepts of predictability and causality which
the phenomenaof deterministic chaosand dissipative systemson the one hand, and of ‘ whole-part constraints’
ontheother hand, haveinduced.... Peacocke arguesthat thenotion of ‘ whole-part constraints' ininterconnected
and interdependent systemsdoes provideanew conceptual resourcefor modeling how God might be conceived
of asinteracting with and influencing eventsin theworld. Thisis particularly truein conjunction with aprime
exemplification of the whole-part constraint in the unitiverelation of the*human braininthe human body’ - in
fact, thismodel of personal agency isthebiblical andtraditional model for God’ sactionintheworld. Heevokes
thenotion of aflow of informationasilluminating this* whole-part’” interaction of Godwiththeworld, whichcould
then be conceived of as a communication by God to that part of the world (namely, humanity) capable of
discovering God’ smeanings.” (Excerptedfrom my summary of Peacocke’ s God' sInteractionwiththeWorld”
Robert John Russell, Nancey C. Murphy, and Arthur R. Peacocke, eds., Chaos and Complexity: Scientific
Per spectives on Divine Action, Scientific Perspectives on Divine Action Series [Vatican City State: Vatican
Observatory Publications: Berkeley, California: Center for Theol ogy and the Natural Sciences, 1995]).

10 John F. Haught, Science & Religion: From Conflict to Conversion (New Y ork: Paulist Press, 1995),
2

1 Haught, Science & Religion, 88.

12 Haught, Science & Religion, 91.

13 John F. Haught, God After Darwin: A Theology of Evolution (Boulder, Colorado: Westview Press,
2000),Ch.10.

“Thiswould certainly includeworks b¥1 EF;hi lip Claytonand Joseph Bracken, whom | know use Polanyi



(privatecommunicationsfrom Clayton). Seeal sorecent TAD articlesby Clayton (“ Emergence, Supervenience,
and Personal Knowledge”.29:3(2002-03): 8-19)and Bracken (“ Emergent Monismand Final Causality: A Field-
Oriented Approach” 31:2(2004-05): 18-26).

WWW Polanyi Resources

ThePolanyi Society hasaWorld Wide Web site at http://www.missouriwestern.edu/orgs/polanyi . In
addition to information about Polanyi Society membership and meetings, the site containsthefollowing: (1)
digital archives containing al issues of Tradition and Discovery since 1991; (2) a comprehensive listing of
Tradition and Discovery authors, reviews and reviewers; (3) the history of Polanyi Society publications, and
information onlocating early publicationsnot inthearchive; (4) information on Appraisal and Polanyiana, two
sister journal swith special interest in Polanyi'sthought; (5) the* Guidetothe Papersof Michael Polanyi,” which
provides an orientation to archival material housed in the Department of Special Collections of the University

of Chicago Library; (6) photographsof Polanyi; (7) linksto anumber of essaysby Polanyi aswell asaudiofiles
for theMcEnerney L ectures(1962) and Polanyi’ sconversation with Carl Rogers (1966).
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