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Abstract: Paul Thagard (2007, “Coherence, Truth and the Dpweent
of Scientific Knowledge,” Philosophy of Scienc&4, 28-47) has
presented a truth-conducive account of explanatmtyerence. It is
claimed to be naturalistic and to be supported hg historical
development of modern empirical theories. This aotas attested to
offer an inadequate treatment of changes by whisbcagessor theory
does not merelgxtend but insteadsupersedests predecessor(s), so-
called ‘severe change’ (scientific-revolutions, dhedislodgement). It
is argued that such changes demand a diachronidfispgon of
(partial) theory-identity. Else, they remain phemma-to-be-explained
in a complete account of truth-approximatiorver{similitude.

Meanwhile, “broadening” and “deepening” of empititdaeories fail as

! An extended version of this paper is availablenatv.frankzenker.de.



inductively strong indicators of an epistemolodigalpreferable

(because presumably truth-approximating) mode edryrchange.

Key words:coherence, explanation, naturalism, representatiotin-

approximation, theory change, empirical theories

This paper argues for a more optimistic conclustbat coherence of
the right kind leads to approximate truth. (...) Thght kind is
explanatory coherence that involves theories thagrpssively broaden
and deepen over time, where broadening is exptamafinew facts and
deepening is explanation of why the theory works) (This paper is
not aboutnaturalistic epistemology, but is an instance .of it

Thagard (2007, p. 28f.)

1. Introduction
Addressed to readers acquainted with Thagard's7(26@position of
explanatory coherence, we forward three lines ititam:

(1) Thagard understands diachronic relations betweepirial
theories analogously to his synchronic view of ididun. This
invokes explanation by lower level (“underlying”)echanisms.
Thus, the technical term ‘deepening’ also relate=ig@cessor-

successor theory pairs iavolutionary changee.g., Newtonian



Mechanics and General Relativity. However, in sy case,
the successor offers neither a mechanism for, maxalanation
of gravitation or of gravitationdbrces

(2) In qualifying optimistic induction to a cautiousvéd by
weakening ‘truth’ to ‘approximate truth,” one appiatly “leaves
room” for — infrequent, but expectableradical theory change
(Kuhn's “revolutions”). This gap is not motivatedyb
explanatory coherence. Rather, the gap motivatésction to
remain cautious. As a “gap filling” strategy, a uralistic
account of our ability to “switch” theoretical fraworksis at
least equallypromising.

(3) It is unclear what considerations of explanatoryhezence
contribute above ‘comparative empirical adequagygvided
cognitive and sociological models already explaaierstific

development without invoking truth(-approximation).

2.1 Naturalized Coherence

Following Thagard, a proponent of explanatory cehee may claim
truth-conduciveness, yet deny that coherence h,tthat coherence is
irrelevant to truth, and that coherence leads abaility which leads

to truth (p. 44% The thrust behind explanatory coherence is a

Z \lis & vis recent negative results with probabilistic models

coherence (e.g., Bovens & Hartman 2003; Olsson ,200@5, 2007;



cautiously optimistic induction “(...) from the histoof science, under
the assumption that natural science is the majorcsoof human
knowledge” (p. 29). The induced thesis is: ‘Scigntiheorizing is not
merely technologically effective, but ultimately ceessful.” Science
progresses towards truth in the sense of a connparatcrease in
explanatory coherence indicating a comparativeappration to truth.

To qualify as naturalistic, the account must squétke the historical
development of empirical theories as man-made septationscum
artifacts (measuring instruments). After all, kneddge of comparative
truth-approximation may not in principle lie beyortde cognitive
constraints of theory users. Ensuring the “messageins receivable,”
Thagard introducebroadeningand deepening(roughly: subsumption
of new facts under a theory, and explanation oT by underlying
mechanism(s) postulated Tn).

These terms designate less than fully reliable catdrs of

epistemologically preferable theory-development. Their partial

Shogenji 1999), this is not a weak claim. Thagandfiaracterization
of this research is fit to mislead. It made presgiguvoiced
assumptions precise and has not been conductée ispirit of: “[l]t
should be possible to establish a connection betweaerence and
truth by means of an intermediary connection betwasherence and
probability” (p. 31). Rather, that was the hypoteesnow weakened.

For an early version of explanatory coherence Téagard (1989).



unreliability arises from historically infrequenases oihew empirical
theories eventually reaching wide acceptance witghscientific com-
munity. These cases provide the grounds for Thégacdutious
(though equally inductive) optimiswis a vistwo constellations: (i) A
non-broadened and non-deepened superseding tiiépiy,a better ap-
proximation to truth than its predecessdr, becauseT’ vyields
empirically more accurate predictions thEn(ii) A superseded theory,
T, had been partly trugr: had true parts), becauseretains some of

the vocabulary or mathematical structurd of

2.2 The Link between Coherence and Truth
On the account criticized, coherence is relevantrath, unless this
relation is explicated as a coherence theory ofremsmtations.
Coherence, we learn, is not a relation merely betwepresentations —
is “not a purely mental matter” (p. 30). The stresigopponent to
Thagard’'s position will find that truth-bearers dieternal abstract
entities” (p. 30), i.e., Platonic ideas. So, engairitheories — naturalized
to man-made representations — would be non-staf&gresentations
compare to each other and to an external or pessilrld, not to
Platonic ideas.

To this opponent, Thagard arguesl ignorantiam when
conceding that truth-bearargaybe Platonic entitieskid.). Further, we

learn, when construed naturalistically, but expgédain terms which



only reference representations, truth wdlind a condition of possibil-
ity in the emergence of cognizing beings (p. 29, $houldering this
claim as a commitment in explicating the relaticetween coherence
and truth would seem to incur the burden of exgiicegemergenceA
critic might find, this move presents the natutalis (illegitimately)
seeking to shift thenus of proofor emergence, in support of the thesis

‘There is a true world independent of representatiaf it.’

2.3 Explanatory Coherence and “Not-So-Right” Inducton

In induction, one’s mood may be over-pessimisfiesgimistic meta-
induction). After all, science provides decent empirical oites,
although they aréalse (in part or whole), because anomaly-ridden or
citing contrary-to-fact condition’s.Moreover, contemporary theories
expectably develop into better ones. In acknowledge, Thagard
maintains “we need a more epistemologically satigfynduction that
can tell us when we can take a coherent theorg toue” (p. 34).

He relegates this mood of induction — cited as tdawsmith’s
(1981), and based on what novices could considezakf show-
examples” of failed theories of the past (LaudaB81)9- to the over-
pessimistic end. As freaks appear the theoriesrystalline spheres,

phlogiston, and caloric (p. 33f.). The ensuing déston of Whewell’s

% For example, General Relativity breaks down indleter of a black

hole; Newtonian Mechanics treats all objects astpmiasses.



(1968) consilience of inductions — “a special kimidbroadening” (p.
36), likewise for Wilson’s (1998) — relegates ttestdr to the over-
optimistic end. As fools appear the wave theoryigit and Newton’s
Theory of Gravitation (p. 35).

So, both moods of induction are disqualified. Tdrdlgemerges
in the middle: The right kind of coherence dematius right kind of

induction — a cautiously optimistic one.

3. Enter Lakatos

Lakatos (1978) grants the stronger thesis: Theaneborn false; they

do not eventuallypecomefalse. Moreover, as a normal rather than a
pathological condition, they also receive consiamirovement (read:
change). Anomalies and non-sensical results asrateld. Lakatos is
well-interpreted to adopt a version of Whewell'snsiience-criterion,
though not as a criterion of truth or truth-approation.

When Thagard uses ‘theory,” Lakatos might havegestgd
‘research program,’ i.e.,seriesof theories. His cores. belt-distinction
refers to differentially retractable parts of atirnately dynamic whole.
This entity does not add up to one theory over titmeportantly,
degenerative programéaving ceased to deliver theoretically progres-
sive problems shifts that are empirically confiredn “stage a come-

back.” In brief, the over-optimistic induction pilen does not arise;



the “result” of (over-)pessimistic induction is nealized from the
beginning.

One may enrich this background with historical miation.
The widely accepted account of the developmentngbiecal science
(specifically mathematical physics in the "20century) is
paradigmatically exemplified by the transition ke tGeneral Theory of
Relativity from the — under limiting-conditions gtturally converging,
semantically diverging, technically simpler and peavise smaller —
Newtonian Theory of Gravitation. Now, the followiggote may sound

far less novel:

(...) I think he [Whewell] was on the right track iooking for temporal
properties of developing theories that might méwdm as good candidates for
truth. At least we can say that the theory of urgakgravitation and the wave
theory of light arenot so totally falseas the theories of crystalline spheres,
phlogiston, and caloric turned out to be. Belowill try to identify a sense in

which Newtonian gravitation is partly true (...). @b,italics added

Separating a progressive from a degenerative proklaft is to trace
the difference between doing something only appbreew by means
of something oldss. doing the same old plus something in addition by
means of something apparently new. Lakatos offargqdalification for
a progressive problem shift. Theoretical progrgsediction of new
facts) may not be claimed on the basis of a mere empirically
corroboratedeapplication of an old part of a research programoro

the basis of extending the old part ialceadyintended applications



This background provides a clearer understanding ofew
theory deepening an extant theory. We avoid mistaking the

development of a program for its dislodgement bytlaer program.

4.1 Truth-Approximation as Coherencegqua Deepening

To assess explanatory coherence comparatively isrtk historical
stages of theory-development according to theirpamative degree of
explanatory-coherence. Thereby, a predictive catdidhight seem at
hand that could fill the gap between truth and cehee. The strategy is
to assess if theories broaden and, crucially, ded¢peir explanations
(see p. 37). Regrettably, Thagard is silent on itiddviduation of
explanations or facts. Content with a cautiouslyimistic induction,

and refraining from a universal generalizatidre states:
[i]t is remarkable that none of the theories thdidcussed in connection with
the pessimistic induction that theories turn oub¢ofalse were ever deepened.
That is, no underlying mechanisms were identified fiow entities such as
phlogiston and caloric worked. (p. 37)

The immediate consequence: Newtonian gravitatiah i been suc-

cessfully deepened before 191Blas, deepening is allegedly observ-

4 “IW]e do not need a universal generalization hérerould be enough

if we could show from a survey of the history ofiesce that
broadened and deepened theories rarely turn et talse” (p. 37).
> One may note attempts at reducing gravitationdote-dynamics in

the 19" century (Jammer 1961, Roseveare 1982, Zenker 2009)



able in various places (modern chemistry, physmsdical theories,
neuroscience, molecular biochemistry). Alas, thgealon remains
inconclusive. After all, “[tlhe deepening maxim abwsly does not
apply to the most fundamental level in subatomigsids (...)" (p. 39).
But neither can it convince to read that GenerdhfRéty deepened
Newtonian Mechanics (p. 40). In general, the sejmardetween what

is basic and what is reduced (or derived) remantsear.

| am not assuming the traditional philosophicalwi reductionism, according
to which the deeper theory serves to deductivebdipt what goes on at the
higher level: (...) But we gain much understandingentheless by noting that
the mechanism at the upper level works as it deeaudse of the operations of

the parts at the lower level. (p. 39)

This characterizessynchronic reduction, where only diachronic
reduction could address historical development.édwer, the sense in
which “much understanding” is gained should be tjoeed. General
Relativity (GR) renders space-time geometry as actfan of
gravitational mass distributiofisGR eradicates not gravitation, but
gravitationalforces In Lakatos’ terms, it is a new research program,

featuring core assumptions incompatible with thevtdaian progran.

® Slogan: Geometry is gravitized, rather than gediiih geometrized.
See Cao (1998, ch. 5).

" In explicating thecore of GR, F = ma undermines deductive
consistency.
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4.2. Cautious Optimistic Induction

Lakatos’ corevs. belt distinction has been refined in the strudistra
view (Balzer et al. 2000, Gahde 2002, Lenk 2002reid one may
separate a minor from a major revision. The lattesinges core oa
priori assumptions, e.gF = ma® As Thagard acknowledges, an
approximately true theompayhave parts all of which are false. There-
fore, as a synchronic whole, an empirical theorgams fully revisable
in all its parts. These parts may Oiferentially revisable. And after
differentiating the falsity of parts, one could mefully say: Parts of

a successor-theory are less partly false (or meaglytrue) than parts

of a predecessor-theory. Thagard seems to allonwas:

First, it [the induction] allows for the possibjlithat a major instance of a
deepened theory could turn out to be false. (...)oBecit allows for the
possibility (...) that deepening by virtue ofraore fundamental mechanism
may lead to some revisions in the original theavith recognition that it is

only approximately (partly and nearly) true. (p; #alics addedl

Evidenced in the “final version of the deepeningxmd (p. 41), the
last consideration motivates weakening ‘truth’approximate truth’:

If a theory not only maximizes explanatory coheggnout also broadens its
evidence base over time and is deepened by exmasaif why the theory’s
proposed mechanism works, then we can reasonabbhuzethat the theory is
at least approximately trueThis induction is the strongest relation ava#abl

between coherence and truth (p. #dlics added.

® The “neutral” term is ‘core-replacement,’ an exgsien adopted from

Lakatos (Stegmiller 1969).
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But note the open question: How does a broadengdeepened theory
(only the singular is used) receive and, over timajntain identity? It

cannot help to offer criteria — “original hypothesabout parts,

properties, relations, and changes remain subaligritie same” (p. 41)
— that are known to fail the (partial) identity teed.

The immediate upshot is: General Relativity doesiangood
senseunderlie Newtonian Mechanics, but is an alternative (ibtedl)
framework. It is far from clear that the explangtoelation (if any) to
GR’s predecessor iseing more fundamentah the sense of an epis-
temic or a natural order (p. 42). In characterizing relation between
Newton’s and Einstein’s theories, no non-metaplabrieepening me-
chanism has been offerédRather, having obtained this relation is
regularly treated as an act of “genius” (even byif) and, perhaps,
constitutes an anomaly for Nagel-style reductiorhictv Thagard
rejects.

Failing to rationally reconstruct the relation byans of which

one recovers the old plus some more from somethpparently new

° Approximate reduction, as discussed in Balzerle{1984), Balzer
(1985), Kuipers (2000), and Batterman (2003), srurctive as to the
epistemological cost of comparing at the levelsafgular partial
models §anstheoretical “super-structure”), in a structurapksation
of limiting case reduction. None cite mechanisms.

19See Kuhn (1962, p. 119); the source is Nerse$sg82, p. 11).
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fuels the incommensurability debdfelNo deductive reduction-concept
has captured such transitions well. In contrash-a@ductive (limiting
case) reduction rather confirms meaning shift, éngthe case ofmass
Nolens volensendorsing explanatory coherence in its allegéation
to truth incurs accounting for the relation whiablds when a successor
theory is the “more coherent” version of its presksor, provided
original hypotheses about parts, properties, wati(perhaps also
change)re substantially different

A cognitive-historical line of research can be #@cin the
history and philosophy of sciente.lt suggests that theognitive
schemas necessary to “bridge” frameworks (paradigimsiot coincide
with classical conceptual analysis — nor are scleragbitrary.
Applications of frame-theory (e.g., Chen 2003a,du)opted from psy-
chology (Barsalou 1992), suggest that systematinityre replacement
of theory-parts can be recovered — without cityastalt-shift (Zenker

2010).

1 See Friedman (2002, 2003), cf. Thagard (1992).uabty, the
“incommensurability thesis” pivots on ontology, rsdtucture.

12 At least since Nersessian (1984), including, eBarker (2001),
Shapere (1989), Andersen & Nersessian (2000), psrHaird
(2008).
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Both analysts and “producers” of scientific histalyeady ack-
nowledge theintegration of old parts into new wholés. For such
processes, the term ‘dialectic’ would be fittingat-least for Lakatos.
Rather thanexplain or understand endorsing explanatory coherence
glosses over them. In doing so, we are prone ® ‘génius,’” a term

which should be “taboo” for the naturalist (seecél

5. Beyond Deep
Forseeably, empirical theories will continue to esagorroborated
phenomena (within acceptable error-bounds), thesain” some of
their intended applications, as long as such theyiis relevant for
societies relying on technolod$.Via engineering, empirical theories
also give rise to profitable use; politically, swe is expected to be
useful in the long run. Why, then, believe one ¢atsen closer to truth,
rather than having obtained empirically more adéegjtteeories?
Presently, physicists endorse theories of quanttawiy. After

all, for the four major “force-field” frameworks r@vitation, electro-

13 For an approach to theory development that madedgration within
a topological account of concepts, see GardenfuisZznker (2010)
and Zenker (2010).

4 Short-term funding under a political impetus foteirdisciplinary
research sustains and, to this extent, explaingetesl and broadened

theories. It does not explain their genesis.
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magnetism, strong and weak nuclear interaction)is itrue: Upon
superposition, the frames dwot cohere'® Should these frames be
brought to cohere, we may cautiously optimisticaliguce that “we
will have seen this deepening on us.” Unless, ofs®, we won't have
seen any deepening.

In the latter case — which was Thagard’'s primangceon —, a
new theorycould still “have” truth or be comparatively closer to $0,
we better stay open to non-deepening truth caredatow, would we
recognize that quality in a candidate? If we ditent certainly not
because ofexplanatory coherence. Would we call the candigate

genesis creative or mystic? Once deepened, prolabbtive.’

6. Conclusion

When weakening the induction to a degree of reddenaaution, we
leave thegenesis(discovery) of a new and — on some measure —
radically different empirical theoryT*, unaccounted for. So, ex-
planatory coherence cannot serve in guiding onpgfgexiation ofT*

vis a vis then-current theories. After all, appreciating as a
comparatively more truth-approximating candidatéad toT* having
been broadened and deepened. Jast hoccriterion privileges the

status quo Unless one can already locate gtatus quoon a truth-

> In other words, superpositioning these fields intanassive

coherence loss (see Thagard 2000, ch.2).
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distance measure, “improvements” will likewise latich information.
Therefore, the mood of induction should at mostai@meutral (rather
than optimistic).

Whether the integrating state of an empirical thide “more
true” than the integrated state, cannot be indegranof what it means
for a developmental process to not be false. Tdgsires a naturalized
sense of historical progress and regress, as imatbgkdegenerating
research programs. That sense is not readily dail#n its absence,
we face an absurdity: As optimistic inducers whereise caution, we
contribute to mystifying an infrequent, but exp&bttaprocess which is
nativeto the development of empirical theories. Of gliseemological

positions, this process should fiodly reconstructabldor a naturalist.
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