“Revised Kantian Naturalism:
Cognition and the Limits of Inquiry”

Fiona Charlotte Roxburgh
PhD Thesis

University of East Anglia
School of Philosophy

May 2011

This copy of the thesis has been supplied on ciandihat anyone who consults it is understood to
recognise that its copyright rests with the autwod that use of any information derived there from

must be in accordance with current UK Copyright Ldmvaddition, any quotation or extract must
include full attribution.



“Revised Kantian Naturalism: Cognition and the Limits of Inquiry”

PhD Thesis Abstract

| develop a naturalised Kantian position whichei¢ored specifically to the notion of
the conditions for the possibility of scientificquiry. This position | call Revised

Kantian Naturalism (RKN). | defend what | take te kthe proper construal of
naturalism, and examine the ways in which Kantgicad philosophy must be

adapted if it is to be naturalised and updated doomlance with advances in
scientific theories. | defend the details of RKN,which the conditions for inquiry

are given as mind-independent principles suppligdabconstitutive framework,

which is in turn relative to a given stage of thetmal understanding; furthermore
RKN also entails a commitment to a regulative idgalinified science. The details
of RKN are drawn from Cassirer’'s ideas as well a6 notion of a noumenal-

phenomenal boundary, and the extent to which Kanhterested to establish the
basis of the principles of scientific theories. &fimy defence of RKN, | apply the
details to the issue of our cognitive limits and #xtent to which cognitive science
may be able to discern those limits; | also app§NRo the debate between ontic
structural realism and constructive empiricismngdie regulative ideal of unity as
a means by which to support ontic structural realig1 both applications of RKN,

the regulative ideal of unity provides a forcefuldaunique way of bolstering the
respective positions by means of the way in whiatraws together the notions of
investigative optimism and intellectual humilityoaly with the notion of unity and

its central importance to scientific theorisation.

Fiona Roxburgh
UEA
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Chapter One:

Introduction

1.1. My chief interests

In this thesis, | bring together three areas géity much in discussion within current
philosophical debate, namely, Kant's philosophyguiny into cognition (via

cognitive science or philosophy of mind) and debabout scientific realism. |
propose to draw these areas together in a uniqye avad by doing so, offer a

distinct contribution which is relevant to all tkerareas of philosophy.

The study of Kant’s writing is still very much wofterest and recent work has
focussed upon ways in which Kant's ideas may beatgo such proposals
demonstrate that the questions Kant tackles, dsawélis transcendental philosophy,
remain significant and relevant. Hanna (2001),istance, explores Kant's work in
terms of cognitive semantics, and Friedman (199812 explores the aspects of
Kant's writing which pertain directly to scientifilmquiry. Hanna (2006) also
develops a non-naturalistic reading of Kant's wsplecifically as a means by which
to make sense of scientific inquiry. Such receatliss draw variously upon Kant's
attention to the nature of cognition, as well as philosophy of science which may

be drawn from Kant's ideas.

Kant’'s focus upon cognition, and his relevancephiiosophy of science,
have been combined along with my interest in cdriesues regarding cognition.
Cognitive science constitutes an area in which welsastill very much live, and in
which the philosophical foundations are still upr fexamination (for instance:
Pylyshyn 1984). | have therefore developed an @stein combining contemporary
readings of Kant, in which his consideration ofescie is emphasised, with

contemporary inquiry into cognition. As such, | rstfrom a commitment to
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naturalistic philosophy. The current debate in rsifie realism and structuralism
draws on the issues of the reality of entities eolsin the domains we establish for
our inquiry (for instance, phenomena examined witthe scope of cognitive
science), as well as calling to light the very antiof an explanation as to why
scientific inquiry should be successful in thetfijpgace. Consequently, these debates
hold great significance for the concerns of thissth and for philosophy of science

in general.

Throughout his writing, Kant may be characteriasdipholding a distinctive
intellectual modesty towards investigation, whismultaneously exploring the
notion of unity at the basis of judgement and eigmee. Both the notion of unity, as
a regulative ideal, and the methodological attitatlenvestigative modesty, are also
at the foreground of current naturalistic positicarsd within the debates surrounding
structural realism and the success of scientifiuiry. The themes of investigative
modesty, optimism within naturalistic inquiry, atite regulative ideal of a unified
science, therefore hold across all three of thasanéhich | intend to bring together.

1.2. Chapter summaries

In the remainder of the introduction, | shall paidetailed abstract summaries of
the chapters in this thesis. The first three chapfehapters 2 to 4) develop and
defend a Revised Kantian Naturalism (RKN), whichinkended as a naturalised
application of Kant’s philosophy as specificallypiipd to the notion of scientific

inquiry, and updated in accordance with developsémtscience that have taken
place since Kant’'s writing. Subsequently, chaptan8 chapter 6 tackle two areas in

which RKN is usefully applied.

In chapter 2, | mount an argument for what | takde the proper construal
of naturalism, and consider the extent to which tisaphilosophy (for instance,
within the CPR* may be naturalised. The first half of the chaptepplies my
defence of naturalism, in which the position defshds Chomsky’'s methodological

! From here onwards, | u€PRto refer to the firs€ritique (Kant 1781/2003).
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naturalism (Chomsky 2000). Given the focus upomaam, | consider the so-called
naturalistic approaches to the philosophy of mioffered by various physicalist
positions and Quine’s (1969) naturalised epistegold explain and defend specific
criteria for methodological naturalism, drawing anpexamples from the study of
language as a specific sub-section of the studyniid; in the course of the
discussion | demonstrate the ways in which otheietias of naturalism (such as

those adopted by physicalists) fall short of thepureed criteria.

A particular theme highlighted by the discussiorihaf respective physicalist
positions is the concern about how the taxonomhefstudy of cognition relates to
the terminology used in other branches of sciesgeh a concern may be framed as
the question of how we should carve out categavidsn the domain of the mental
for the purposes of naturalistic inquiry. The naotiaf the appropriate sub-categories

of cognition will recur in chapters 5 and 6.

A further theme addressed by the argument for abstic inquiry is the
notion of unity in science; an ideal notion of stigc unity will be prominent
throughout the subsequent chapters, and in chaptbe hope for a unified science
(or in other words, the notion of a regulative ide& the unity of a completed
science) is explicitly defended as a properly radistic idea.

Having defended methodological naturalism, in tingt half of chapter 2, |
begin my defence of a naturalised reading of Kapitisosophy. My reading focuses
specifically upon those aspects of Kant's ideadap@ng to scientific inquiry or
philosophy of science, rather than upon a standestling of Kant's overall
investigation of metaphysics and epistemology.féde such a choice of focus (i.e.,
Kant’'s concern with the conditions for the very gibgity of scientific inquiry), and
demonstrate the way in which such a specified aoaptonetheless preserves the
very spirit of Kantian critical philosophy. | addsethe potential difficulties that face
any attempt to naturalise Kantian transcendentalesmal establish the fact that in
order to maintain such an approach to the conditfon scientific inquiry, we must
recognise a much broader notion of what such “d¢er” amount to. | articulate a
revised “Kantian Question” which expresses the el@nof Kant's philosophy that |

wish to retain; | examine the extent to which cdigni may be thought to play a role
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in the set of conditions which make scientific imgupossible. Very briefly, |
introduce the idea that the cognitive skills whadntribute towards inquiry must be
made distinct from the full set of whatever corahs allow for scientific theories to
develop and progress. Such a distinction is manathand developed in subsequent
chapters. | end the chapter by indicating thosasaie need of attention for the

development of a RKN.

In chapter 3, | examine in more depth how such aidfed Kantian
Naturalism may be developed. In keeping with thiunadistic criteria provided in
chapter 2, | examine the extent to which Kant'sc#eideas for the conditions of
possible experience are affected by advances wphysics, since Newton’s work.
Given the emergence of non-Euclidean geometry goeci8l Relativity, Kant's
philosophy faces significant hurdles if it is to baturalised and therefore kept
consistent with scientific advances. | argue thoat, the basis of such scientific
developments, the conditions for the possibilitysofentific inquiry may no longer
be cognitively determined in the way proposed bwtKaiz., principles derived from
aspects of our cognition. | defend a construalushsconditions as a set of theory-
relative principles which form the constitutive lsador a given theoretical
explanation, based on the ideas put forward byieag4910/2003; 1921/2003) and
emphasised by Friedman (2001). The principles whely be characterised as both
relative anda priori form a constitutive framework as the seat of tle¢ of
conditions for the respective scientific theory;défend the notion of such a
constitutive framework first with reference to Newts theory of gravitation, and
subsequently with reference to Einstein’s Specelafity.

In addition to the constitutive framework, which yriae revised with theory
change, a regulative principle of unity (Cassir@21/2003) grounds the relativizad
priori principles, and provides the foundation againgciviany principle may be so
much as possible. In the course of the discussi@pecial Relativity, | emphasise
the coherence upheld across the process of theange, which is made possible by
the notion of a constitutive framework. It is bytue of the possibility of revising
the framework itself that coherent theoretical tshiire made possible; equally
crucial, however, is the idea that Cassirer’s ratjg principle forms a proper part

of each framework whilst also persisting acrossagler of theoretical revolution or
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change. The notion of continuity across theory geais therefore emphasised, and
the importance Einstein places, upon the symmefrysaentific theories, is
highlighted as an example of how scientists themesetxplicitly anticipate and seek
out such an ideal unity. The combination of the stibmtive framework, as an
alternative set of conditions for scientific inquiand the principle of unity, defines

the position | defend throughout chapter 3, nanR{.

In chapter 4, | mount the argument that Cassim@atilative principle is a
distinctly Kantian notion, and may be characterigedan adaptation of Kant's
noumenal-phenomenal boundary, in its role as adatge boundary notion. | offer a
naturalised formulation of the argument for theyvielea of the “unconditioned” as
such a boundary notion. Against this backdrop, few@ the notion of Kant's
noumenal-phenomenal boundary as the correct cahstfuhe noumenal; | argue
that the noumenal-phenomenal boundary is a regaldibundary notion, which
therefore resists the criticisms often levelledhet noumenal. My argument draws
upon Cassirer’'s (1918/81) reading of Kant and destrates that the full force of
Kant’s critical philosophy emerges and develop®sitheCPR as such, the fully
developed notion of the noumenal-phenomenal boyridaroperly discovered only
through attention to the detail of the regula@vpriori principles of the Ideal, and of
the role of Reason in the seco@dtique (Kant 1788/2004) and thir@ritique (Kant
1790/2000).

On the basis of the noumenal-phenomenal boundaayr@gulative boundary
notion, | develop an equivalent construal of thgutative ideal of a unified science,
in accordance with the particular focus | take tasaKant's philosophy; | call this
regulative ideal for scientific inquiry the Regulat Boundary (RB), and defend the
idea that the RB is precisely the regulative pptecithat Cassirer uses (1910/2003;
1921/2003). The RB is therefore grounded in itcHeapplication to science, as a
principle used explicitly by scientists when formitheories, and also as a distinctly
Kantian idea; consequently, the RB forms a cructahponent of RKN, alongside

the constitutive framework.

After RKN is established in chapters 2-4, | turncimapters 5 and 6 to two
areas to which RKN (in particular the RB) is ushfuhpplied. In chapter 5, |
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consider the notion of a problem-mystery distincti@and two examples from
philosophy of mind and cognitive psychology wheredemarcation of such a
distinction is offered. The first is McGinn’s (19P®8lea that consciousness must be
mysterious, and the second is Chomsky’s suggestiainwe might find a Science
Forming Faculty (Chomsky 1988a; 2000) as a parmwfmental architecture that
could facilitate a sharper demarcation of the bampdbetween problems and
mysteries. | argue that neither suggestion is s|sfak in securing a firmer
constitutive problem-mystery distinction, and tltae RB embodies the purely
regulative demarcation as the only legitimate caraét Consequently, the RB may
be characterised precisely as such a regulativielggromystery distinction; if held
up to the notions given by Chomsky and McGinn,RiBzhelps to illuminate further
paths for inquiry. We can also see that the RB ipe&c exemplifies the very
methodological principles upon which Chomsky’s sgjpn is given in the first
place. Consequently, the RB draws out the fruidathof the idea of the Science

Forming Faculty.

In my final chapter (chapter 6), | argue for thefprence of ontic structural
realism over constructive empiricism. Again, ashwéhapter 5, whilst the argument
may be given independently, the RB provides a wnapd fruitful way of bolstering
the position | wish to defend, by drawing togettier salient issues of the regulative
unity of science. | consider the merits of condigcempiricism and establish that
such benefits are also supplied by ontic structuealism, where the latter also
accounts for the inherent modality of scientifiedhies and upholds the notion of
unity within science. Subsequently, by supportimgicostructural realism with the
RB, we may understand ontic structural realism gsiasi-Kantian position, to the

extent that RKN is a properly Kantian and natutaligosition.
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Chapter Two:

The Very Possibility of a Kantian Naturalism

2.1. Introduction

My interest in foundational issues of cognitiveesde means that | start from a
naturalistic approach to the mind. My concern &réfiore with Kant’'s philosophy to
the extent that it can be updated and brought aldegcognitive psychology and the

philosophy of science.

In order to spell out the details of this modifi@dquasi-Kantian naturalism,
in this chapter | shall defend what | take to be ¢brrect construal of naturalism and
subsequently demonstrate how a specific understgndi aspects of Kant's

philosophy may be adopted as a legitimately nagti@approach.

2.2. Potential candidates for naturalism
2.2.1. Physicalism and metaphysical naturalisms

The term “naturalism” covers a range of varying stamals’> The overarching idea
can be summarised as something like ‘philosophgstinuity with the natural
sciences’ (Baldwin 1993, 172), as a starting poidpon this preliminary construal,
naturalistic inquiry just amounts to scientific tngy; naturalism in philosophy, then,

is a commitment to adhere to, or respect, sciemdifiproaches, letting science guide

2 The same point is made by various philosopheratd{@n 1993, 171); (Bontly 2001, 44); (Papineau
1993, 1); (Strawson 1985, 1); (Tye 1992, 421).

® Similar and equally broad definitions charactensguralism as ‘the continuity of philosophy and
empirical science’ (Papineau 1993, 2), and thentldiat ‘philosophical accounts of our minds, our
knowledge, our language must in the end be contisuwith, and harmonious with, the natural
sciences’ (Dennett 1984, ix).
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our epistemology, metaphysics and so“oh.shall commit to this definition

throughout, but far greater detail is required.

Methodological naturalism (MN) is the construalnatturalism that | wish to
endorse, as the approach in which we ‘may simplyptdhe standard outlook of
modern science’ (Chomsky 2000, 76). MN can be eefinn contrast to
methodological dualism, as well as in terms of $ké of positive criteria for MN.
Methodological dualism constitutes an implicit opkcit assumption, prior to any
investigation, that inquiry into the mind ought necessarily be characteristically
distinct from the basic methodological attitudes &fe other sciencés.
Methodological dualism is, therefore, ‘the view tthvee must abandon scientific
rationality when we study humans “above the neck&t@phorically speaking), ...
imposing arbitrary stipulations aradpriori demands of the sort that would never be

contemplated in the sciences’ (ibid., 76).

In 82.2, | shall consider the merits of epistemalaly naturalism and
metaphysical naturalism, and of physicalism as wralistic position. Whilst
initially attractive, all lead to methodologicalalism. | shall defend MN in §82.3, by
drawing out its positive criteria and simultanegusiguing against the acceptability
of methodologically dualist positions. As a part thfis process, | shall also
demonstrate that MN is consistent with the natstialiapproach taken by Ladyman
and Ross (2007).

* We should distinguish between naturalistic phif'soand naturalismua science, just so as not to
classify philosophy as a distinct field within tseiences. Where the line is to be drawn between
“philosophy” and “science” is not especially impant; | simply wish to avoid doing disservice to
either philosophy or science, by failing to recagnithe difference between the two domains of
inquiry.

® Whilst methodological dualism is a trend identifierimarily within philosophy of mind, MN is an
approach applicable to any area of naturalisticiityg

® The terms “methodological naturalismhd“methodological dualism” are borrowed from Chomsky
(2000, 76).My argument for MN, and against methodological dgunalfollows Chomsky’s argument
(Chomsky 2000, chapter 4; 1993, 39-42). C.f.: (Chlyn2003, 263-269); (Collins 2010); (Poland
2003).

" Such varieties of naturalism are proposed, foimse, by Baldwin (1993, 172-3). C.f.: (Chomsky
2000, 79).

8 Ladyman and Ross provide a naturalisation of nfstsips, rather than an account of what
naturalistic inquiry should bper se(Ladyman and Ross 2007, chapter 1). Even so, ‘thegiuralistic
metaphysics’ (Ladyman and Ross 2007, 1) is disfirmeh metaphysical naturalism as discussed in
this chapter, and still provides an informative ersanding of naturalism, compatible with MN (c.f.:
Ladyman and Ross 2007, 30).
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Baldwin’s metaphysical naturalism consists in th@uation that our
metaphysics should be determined or constraineddmgntific understanding; a
naturalistic theory of mind should (according tdd®@n) in some sense encompass
our understanding of the physical, in a rejectidnsobstance dualism. In other
words, ‘a naturalised philosophy of mind shoulduabjexplanations ... that are
detached from the great chain of physical beingald®in 1993, 173). What is
meant by explanations which are a part of “the tgebain of physical being” is not
immediately clear (Chomsky 2000, 81-2). “Physicediuld refer to our common-
sense notion of the material or to the focus ofsptsy either way, the idea seems to
be that the conception of the mental should benatigith some notion of “matter”
SO as to retain a sense of ‘unified self-understandBaldwin 1993, 173). In other

words, metaphysical naturalism appears to amouatctimmitment to physicalism.

Physicalism has been defined just as naturalismmg@d992, 31), or as a
specific ‘strand’ of naturalism (Papineau 1993,° 1) opposition to substance
dualism, physicalism does not entail a particulaigsophy of mind but consists of a
range of positions which purportedly bring sciaantifinderstanding to bear upon
philosophy of mind® I am not concerned with the particular argumentsohe or
another physicalist theory of mind, but ratherhia foundations of physicalism itself
as a broad methodological approach or attitude.

Strict type identity initially constituted reductioof the mental to the
physical™
1998, 2)*2 After the work of those such as Kuhn (1962/96)pwhought to light the

difficulties with reductionism, anti-reductionisbgitions have been widely endorsed,

but whilst hugely influential, type identity thgowas short-lived (Kim

both within philosophy of science and philosophy mind® Many physicalist
positions are grounded upon a so-called natualgisavowal of both substance-

° Tye makes a similar point, whilst acknowledgingttfunctionalism and behaviourism need not be
regarded as strictly physicalist positions, thougdither position endorses substance dualism (Tye
1992, 422).

19 For a detailed inspection of prominent physicatistories of mind, see: (Kim 1998). C.f.:
(Papineau 1993).

™ For an over-view of such reductionism, see: (Oppén and Putnam 1958).

12 Kim (1998, 2), for instance, credits Smart (1988) Feigl (1958) with the instigation of type
physicalism, whilst also acknowledging the impocef Place (1956).

3 Ladyman and Ross make this point, proposing thatet is an ‘almost universal rejection’ of
Oppenheim and Putnam’s reductionism (Ladyman ars$ R607, 47).
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dualism and scientific reductionism. Certain phgbst theories therefore build upon
and attempt to account for the perceived qualigatlistinction between the mental
and the physical, where such a distinction is takeground the need for unique
terminology at the various different levels of ingu

The essential idea to anti-reductionism is as Wadlt® Highly useful
explanatory insights are available at a localisaeell that is unrecognised by the
theories of fundamental physics. Fundamental pey§otentially) takes the whole
of the universe as the relevant domain; more Isedlifields of inquiry take a
specific sub-category of the universe as their dorftaFor instance, human medical
biology applies to the human body, and does not@wonthe laws of planetary
motion. Where fundamental physics might be capabldescribing some of these
non-fundamental domains, much more efficient exqiary theories are generated
by working in terms which do not account for phereoia lying outside the domain
in question. For instance, if one were intereste(say) the biochemistry of rats, an
explanation at that level of locality would be faore efficient than an explanation
using (say) particle physics. The terms and cootsrof particle physics account for
way more phenomena, at larger scale of inquiry, amlld far exceed the
requirements for a sufficient theory of any ratdmemistry, rendering inefficient any
such theory relying unnecessarily on the taxonammfphysics-

The notion that different levels of description derd different sets of
explanatory terms is a widely endorsed view. Cagmiscientists such as Pylyshyn
argue that:

[i]t is an empirical fact about some behavior oftans and other animals

that the regularities we are primarily interested@annot be expressed listing

certain biological and physical descriptions. [..drlRaps it is not surprising

1 A full review of reductionism and anti-reductiomisis tangential to this chapter. For arguments
against reductionism see: (Kuhn 1962/96); (Ladymuath Ross 2007, 45-53, 190-6 and 239-57). For
an argument against reductionism in philosophy oidisee: (Fodor 1975, 1-26).

!> The distinction between fundamental and non-furetaad science need not be a clean-cut division
between physics and other sciences. | follow Ladyarad Ross in their demarcation, whereby the set
of special sciences contains all scientific fielads which the relevant domains (for which
measurements are taken, and over which generafisatire made) are restricted, specified sections of
the universe, or are demarcated at restricted s¢alyman and Ross 2007, 195). Some aspects of
physics, therefore, will count as a part of thecigdeand not fundamental sciences.

16 C.f.: (Ladyman and Ross 2007, chapter 4). C.aptér 6, especially §6.4.3.
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that strikingly different regularities emerge undgfferent descriptions of

events, and consequently that the descriptionsaldaitfor stating the

regularities of physics, chemistry, and biology arsuitable for stating the

regularities of cognitive psychology.

(Pylyshyn 1984, 17-8).
Fodor, too, explains the need for different taxore@nfor different types of entities
or generalisations; whilst we may be able to esthAbkome sort of cross-
classification between taxonomies, Fodor suggésts,not further required that the
taxonomies which the special sciences employ miemselves reduce to the
taxonomy of physics’ (Fodor 1975, 28)An alternative taxonomy is therefore taken
to be appropriate for the domain of the mental, thiedoften-perceived challenge for
the physicalist is to account for the physical basgithe mind from a non-reductive
but non-dualistic position, from within the set @dnceptual terminology which is

specific to mental phenomef.

Strawson, for example, advocates an alternativbdadentity thesis (1985,
chapter 3), whereby differing (but self-sufficiee®planatory systems are recognised
as equally legitimate. According to Strawson, we dascribe the events involving a
given individual from a phenomenal and personahdpaint, or from a scientific
perspective (via neurophysiology and biology, fistance). The two different types
of explanation (or “story”) are both valuable ftwetrespective areas of interest, and
both are equally meaningful and complete, by tbain terms. Whilst an entirely
physical description would theoretically be possifdr such an event, the scientific
story ‘leave[s] out almost everything that ... [isirhanly interesting’ and this is why
our “personal” language is still so necessary (jbt®). The terms of one story do
not translate into the other, in any informative emlightening way, because the
account of a person’s behaviour or mental stat®fgs firmly to the personal story
... which ... is answerable to a set of constraintsegdiscrepant from those which
govern ... the complete causal story of the purelysial organism’ (ibid., 63-4).
Both the physical and personal accounts of evart®atirely compatible with one
another (and so with physicalism), and trouble arges when we try to establish

an ‘interface’ between the two types of accountabbse no such interface or

7 C.f.: (Ladyman and Ross 2007, chapter 4); (Pylyst§84, 16-21).
18 See, for instance: (Davidson 1970/80, 207); (P18%6, 44).
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alignment may be had, and which would not be illating in any case (ibid., 61-2).
Just because some aspect of our phenomenal peli$emateracts with the physical
world does not mean that there is some correspaedémeory about the two
different systems of description. Strawson, theeefdraws upon the concerns with a

reductionist theory of mind, recognising the wfilif distinct taxonomies.

Other physicalists assert an even stronger quaeétdifference, whereby the
domain of the mental is not merely usefully desadibbut necessarily described, by
a distinct set of termS. Davidson endorses the thesis that, whilst all &veme
essentially physical, the mental cannot be expthinepurely physical terms or be
reduced to physical laws. The non-equivalence eftyipes of laws for physics and
for mental phenomena respectively is the foundadibBavidson’s claim that there
are no psychophysical laws (Davidson 1970/80, 214:8.. (Davidson 1973/80;
1974/80, 230-1). Mental phenomena may be explainedeneralisations that take
the ‘logical form of a law ... [yet] are ndawlike (Davidson 1970/80, 216).
Calculating planetary motion, for instance, yieflaisgreater predictive accuracy than
is achieved when we try to predict a person’s respdo the stimulus of hearing the
words “there’s been an accident; get help!” Humatioas, let alone thoughts (or
responses to one’s thoughts) are not lawfully mtatie in the same way, or to the
same degree. In other words, a human’s responbegtastic stimulus, or to their
own thoughts, is underdetermined (Chomsky 1959¢]li{ 2008, 84); (Pylyshyn
1984, 4-5). The causal efficacy of a person’s tinuife upon their physical actions
appears, therefore, as though it is not amenablegyeeralisation under the
terminology of physical science (at least not te #ame degree of accuracy and

precision, as given by the laws of physics).

Papineau makes a similar point, starting from andefn of physics as a
self-sufficient closed system (Papineau 1993, 16hé) explains that, for mental
phenomena, ‘special categories cannot even in iplnde specified in physical
terms. Nevertheless ... such special terminologytiis jgst a way of describing

complexes of physical stuff, and does not requgd¢aurecognise any non-physical

19 Another example of a supposed qualitative diffeeeis the phenomenon of consciousness, which
philosophers have sought to reconcile with braiocpsses (c.f.: Place 1956); others who do not
ascribe to physicalism suggest that conscioussessyiond any kind of naturalistic explanation (c.f.
Nagel 1974).
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substance’ (ibid., 13). Papineau distinguishes betwthe terms of physics and of

the other sciences, pointing out that physicalisoognises a world:
constituted by physical facts, by particles anttifen motion through space.
At this basic level all facts can be described tioigtty physical terminology,
like ‘mass’, ‘energy’ and ‘position’. However, phgalism ... [also] allows
that we often use non-physical terminology, likeulphuric acid’,
‘thunderstorm’, ‘elephant’ and ‘thinking of the &ue’, to group and
categorize large-scale arrangements of physictd.fac
(ibid., 13).

So far, motivations for physicalism appeal to wesdtablished concerns for the

avoidance of reductionism.

2.2.2. Epistemic naturalism

The term “epistemic naturalism”, borrowed from Qi1969), can be thought of as
an initially ‘uncontentious’ notion (Chomsky 200@0) whereby we accept
epistemological naturalism just as naturalism; ¢(Ghomsky 1993, 42%° The term,
however, is problematic. Given that this is a sjeadly epistemic naturalism, and
given that “naturalistic” positions typically belgnto philosophers (and not
scientists), the implication is that epistemologicaturalism provides some
plausible alternative to straight-forward naturalif.e., a scientific approach).t is
unclear what a specifically epistemological natsralshould involve, in distinction
from naturalismper se(Chomsky 2000, 81). After all, science is cenyrativolved
with our body of knowledge, and is therefore autboadly of epistemological
importance. We see no reason to specify an episbgioal science; as naturalistic
inquiry just is scientific inquiry, it is equally unnecessdo qualify naturalistic

inquiry as “epistemological”, as the latter destoips rendered superfluous.

Having established that we may refer to naturalias opposed to
epistemological naturalism, it remains to be sebather Quine’s position, endorsed

under this name, provides a fruitful construal leé hotion. Quine’s philosophy of

20 Chomsky, however, does not endorse the detaibiri€Xs specific naturalism (Chomsky 1993, 32).
2L Quine may have coined the term so as to indicatataralistic approach towards to epistemology,
rather than a naturalism which is epistemologicatharacter (Quine 1969). Even so, the distinction
between epistemological and other alternative tyfemturalism remains vague.
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mind may be construed as emerging from his scierttiblism. Quine is credited
with rescuing philosophy from the difficulties thi@iced logical positivists (Burge
1992, 6), and is also said to have ‘saved the pbyby of language as a serious
subject’ by dissolving the analytic-synthetic distion (Davidson 1984/86, 313);
c.f.. (Rorty 1986, 339). Quine’s success in doing aong with his criticisms of
verificationist approaches to science, allowed dbeelopment of scientific holism

and, in turn, Quine’s approach to langu&ge.

According to Quine, ‘epistemology ... simply fallgenplace as a chapter of
psychology and hence of natural science’ (Quine918@). In other words, we can
look to natural science ‘for an account of whatéhis’ (Quine 1992, 9); philosophy
is therefore answerable to our best scientific wstdading. Quine rejects both the
analytic-synthetic distinction and the semanticuaabnism of logical positivism.
For such semantic reduction, the meaningfulness mfoposition is dependent on a
one-to-one mapping onto the truth or falsehood sefate of affairs in experience.
Quine demonstrates that there is no such straogivaid relation between a sentence
taken in isolation, and the sentence’s meaning, (itg truth value), due to the
importance of context in the development of mear(i@gine 1951/64, 38). Upon
this basis, he develops an alternative subtlerwattonf semantics, whereby meaning
is grounded on a holistic model of semantics. Adtiol view of science, and of the
meaning of sentences within that science, musefber be taken in order to develop
an adequate model of semantics (especially regarsiirentific confirmation); in
other words, the process of scientific confirmatdwes not involve establishing the
meaning (and therefore truth value) of isolatetest&nts, but is to be conducted by

approaching the full body of scientific claims awlaole (ibid., 42).

According to Quine’s holism, any sharp distinctibetween language and
experience is dissolved. On Quine’s account, emiskegy is, therefore, subsumed
under linguistics. As Quine takes linguistics todmacerned with the stimulus and
output of verbal behaviour (Quine 1969, 89), Qusneaturalistic philosophy rests
upon a behaviourist model of language and psyclyolgich behaviourism Quine
explicitly promotes as ‘mandatory’ in linguisticQ{ine 1990, 37). As a result, if

22 For an example of such work, see: (Quine 19511669). C.f.: (Quine 1960, chapter 1). See also:
(Burge 1992, 3-12).
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specifically epistemological naturalism is to meanything more distinct than
naturalism itself, according to Quine, then thelgduphy of the mind reduces to

behaviourism.

In 8§2.3, I shall defend the specific criteria foNVlagainst methodologically
dualistic approaches. | shall argue that, desmptaesworthwhile motivations, the
physicalist and behaviourist positions considere@2.2 do not measure up to the
requirements of MN, and exhibit the characterisbtsethodological dualism.

2.3. Methodological naturalism

2.3.1. Criterion one: following the lead of science

In this section | shall defend six definitive fesgtsi of MN, and in doing so shall
examine whether the previously considered physicalbsitions measure up to the

various criteria.

The first requirement of MN is that we take intac@ent whatever science
has shown us so far; this idea follows simply frdine preliminary definitions
already given. With regard to physicalism, we sHathlerefore look to science for
our understanding of the physical. A corollary loé ffirst criterion is that the mind-

body problem is not sufficiently formulated as @®es investigative issue€.

The mind-body problem rests upon some significamitrast between the
nature of the “mental” and of the “physical’. But axamination of the scientific
development in physics shows that Descartes’ foatrart of the problem was
dissolved with Newton’s physics, way before Rylé @at to disabuse philosophers
of the illusion of the ghost in the machine (Ry@19/63). Descartes formulated the
mind-body problem according to the physics avadéailthe time, whereby “bodies”
were understood in terms of contact mechanicsjrhedato align the specific notion
of “body” with the notion of “mind” which evadeduimination or explanation under

% For the present section | follow Chomsky’s argutr{@homsky 1988, chapter 5; 1993, 36-9; 2000,
79-93 and 108-112). C.f.: (Bilgrami and Rovane 20(5homsky 1968/72, 12-4).
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the available mechanics. Descartes therefore posite distinct substance of the
mental in order to account for properties that dowdt be explained by the available

mechanistic laws (for instance, the spontaneousrgénon of new thoughts¥.

The explanations in contact mechanics were replagedewton’s theory of
gravity, which introduced the notion of action adiatance. In classical physics, the
forces studied were no longer restricted to cortased action, which subsequently
undermined the older conception of “body”. Withautclear demarcation for the
“physical”, no clash arises between the two notiand so no explanation of their
cohesion is called for; in other words, there ishimg against which the notion of

“mind” may stand in contrast.

Descartes’ approach to the mind made sense indighie stage of physics at
his time; we have progressed in physics far beybat level of understanding, but
certain theories of mind nonetheless implicitly wirapon a notion of “body”
grounded in 17th century mechanics, ‘an approaahishforeign to the methods or
concerns of the sciences’ (Chomsky 1993, 37). Thed#ibody distinction simply
‘cannot be formulated ... except as a terminoldgievice to distinguish various

aspects of the natural world’ (ibid., 40).

Two significant consequences emerge from the gbiftlassical physics,
regarding naturalism of the mind. First of all, thend-body distinction collapses, as
‘Newton eliminated the problem of the “ghost in thmachine” by exorcising the
machine; the ghost was unaffected’ (Chomsky 20@p, &f.: (Chomsky 1993, 38).
In addition, a sharp distinction emerged betweencommon-sense or phenomenal
understanding, and our scientific theoretical aot®u Although physics has
developed beyond the classical theories of Newtontemporary physics reinforces
both the departure from common-sense understan@ndolk physics) and the
dissolution of a theory of “body”. Special and gexeelativity theories (let alone
quantum mechanics) hardly provide us with a firnfied definition of the
“material”’. Three-dimensional space-time, as itngurout, is curved; theoretical
concepts have become relative, and are no longestéile invariant ingredients of a

4 Consequently, Descartes’ approach was in factebpiaturalistic (Chomsky 2000, 108).
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physical theory. Contemporary physics has theredorginued to reinforce the two

results of Newton'’s discoveries.

In light of the consequences detailed above, th&tipas detailed in 82.2
may be assessed. We can make sense of a spegifiegtthphysical naturalism only
if we have a clear understanding of the distincti@tween mind and body. As no
such distinction is the case, a specifically meyamal naturalism remains unclear,
at best, and must be rejected as a candidatenfatuaalistic position.

The persistent belief that the mind is qualitagweifferent to physical matter
(which belief contains the implicit or explicit ideghat we somehow have a clearly
demarcated concept of matter or body) amountsctaim which fails to respect the
lead of science. Instead, such beliefs appear t@grbended on the Cartesian
understanding. Even where no direct reference identa Cartesian construals,
consideration of the concept of body, accordingléssical physics, brings to light
the fact that (at the very least) the relevant adea in physics have not been

sufficiently respected within physicalist approagie the mind.

For instance, recall that Papineau distinguisheés/den co-called physical
terms, and non-physical terms such as “elephams(pnably a term of biology);
living organisms fall into the non-physical categoand so human bodies would
presumably also be categorised as non-physicadidtinction obtains between the
bodily and the mental according to Papineau’s owfindions, because both are
described in non-physical terms. Even so, he wantgtain this sharp distinction

between the mental and the physical.

In a similar way, Davidson’s assertions that theme no so-called
psychophysical laws (Davidson 1970/80, 225), arad gsychological phenomena
‘resist incorporation into closed deterministic teys’ (Davidson 1974/80, 230),
amount to claims that the types of laws producedctmount for mental phenomena
are necessarily different from those of physics.other words, the theories and
generalisations of one field of science are nahefsame nature or type as those of
another field. For a generalisation to be lawliRavidson explains, is for it to be

drawn ‘from a comprehensive closed theory’ (David4870/80, 219), where such a
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closed theory is one which is not dependent ontammgs, components or aspects of
a different theory. Another way of putting thisiassay that a closed theory will be a
fundamental theory; any non-fundamental theory \aitimore localised domain will
never be entirely self-sufficient and will, to thettent, be dependent upon terms or
components of a more fundamental theory. Humanodgyolconstitutes another
scientific field which establishes rigorous but ffandamental theories; i.e., it is not
a comprehensive closed system. The alignment ofntied and body would
constitute the unification of two non-fundamentelds, neither of which is a closed

system. On Davidson'’s criteria, biology can be rayeriawlike than the mental.

For both Papineau and Davidson, all we are lefhwsta set of ways in
which to distinguish different domains of phenoméehat we wish to study. How
these domains might eventually be unified is qamether question, and not one
which is specific to inquiry into the mind. To ulee difference between domain-
specific taxonomies in order to motivate or chagasé the mind-body distinction
relies on a category distinction which was long dggsolved; this, in turn, amounts
to a methodologically dualist position, and it isegisely such a methodological
dualism which renders physicalism unfit to act asturalistic approach, according

to the criteria of MN.

2.3.2. Criterion two: freedom from concerns of futue unification

The prospect of future unification shouldn’t restror determine how we specify
domains or draw parameters for our present inqitioy.a start, we do not know as
yet what it is that should ultimately be unifiedh@nsky 2000, 107); our capacity to
achieve such an integrated science ‘is a questiofaad, not dogma’ (Chomsky
1993, 42), something which remains to be seen atheutvorld and not something
about which we are at liberty to makepriori claims; c.f.: (Chomsky 2000, 82;
2003, 264). We may proceed with inquiry into thexdpiand hope for its integration
with other sciences at some point, letting unifmatfollow (if and when it can) in

accordance with what future investigation revéalgrying to ensure that any new

% |In a choice between Theories X and Y, the cohesibitheory X with an already-established
theory, in another field (for instance), may actasdeciding factor, but it is by no means a necggssa
one.
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theory is unified with pre-existing theories wowtibest be inefficient; at worst, it
would amount to tha priori claim that the pre-existing theory will never hdbject

to revision or improvement.

In addition, anticipating the future unification afgiven scientific field is not
a practise upheld within the sciences. Had theibpitisg for future unification been
taken as a requirement for scientific progresshen gast, much advancement could
have been prevented or delayed. General relatiatg quantum physics, for
example, have not yet been unified, but no onesttikat as a good reason to discard
one or the other, or as a reason to assert thatumgphysics should not have been

developed to begin with.

MN therefore only requires concern for potentiaifigation, with regard to
the mind, to the same extent that such concerousd for other areas of inquiry
which have not yet been unified. Human biology hegher been aligned with nor
reduced to quantum physics, to my knowledge, arsdighnot treated as a cause for
concern. Where philosophers identify differencetsvben the explanatory concepts
of mental phenomena, and of physics respectively tmerely succeed in pointing
to the fact that the two domains are not yet udifidny further inference to the
stronger stipulation that lack of unification gestes a special problem for mental

phenomenon in particular, is a methodologicallyldualaim, in breach of MN.

The present criterion constitutes a further reasmrreject metaphysical
naturalism precisely because the latter positi@uires us to understand how the
domain of the mental is unified with other scientifields; in other words,
metaphysical naturalism explicitly entails methadptal dualism. Davidson’s
claims about the distinction between the termshofsies and the terms describing
mental phenomena may be accepted only to the etki@nDavidson simply aims to
articulate the lack of unification; but such a gasgnot especially illuminating, and
is not particular to mental phenomena (Chomsky 20088). The mind-body
distinction just isn't useful, except as a means t@minologically indicating
different domains for inquiry.
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The more positive aspect to this characteristivbf is that we may still aim
for the notion of scientific unification as a guidi principle, where the hoped-for
unification needn’t require any reductionist apmtoaibid., 82 and 106); c.f.:
(Collins 2010, 45); (Ladyman and Ross 2007, 45-58kh a guiding heuristic does
not guarantee that we will achieve unification.olfias as a regulative ideal for a
completed unified science constitutes a metaphlyprcgosal, this would only be a
problem if it were a constitutive claim. As a réswe can understand MN as
compatible with Ladyman and Ross’s naturalism (20@7addition, inquiry into the

mind is allowed to proceed using its own terminglog

A central component of Ladyman and Ross’s natdralgosition is that it
endorses the same criteria spelled out for MN, el &8 two additional principles,
namely, the ‘Primacy of Physics Constraint’, iteke PPC (Ladyman and Ross 2007,
44), and the ‘Principal of Naturalistic Closureg.i the PNC (ibid., 37-8). The PNC
demands that only metaphysical claims which pbstunification of two scientific
hypotheses, and which are motivated solely by tmecd ‘jointly explain[ing] more
than the sum of what is explained by the two hyps#ls taken separately’ (ibid., 37).
The PPC is usefully defined in the following passag

Special science hypotheses that conflict with fumelatal physics, or such

consensus as there is in fundamental physics, dghoeilrejected for that

reason alone. Fundamental physical hypotheses atesymmetrically
hostage to the conclusions of the special sciences.

(ibid., 44).

The PPC and PNC may appear to violate MN, in thdegree of metaphysics is
introduced, and in the fact that both principlesa@n the issue of future unification,
but some brief attention to further detail demaatsis that no such inconsistency or

violation obtains.

The PPC endorses the rejection of those hypothedeish violate
fundamental physics; this endorsement, howevers doa entail an approach
specifically guided or tailored to by concern farture unification. All that is
proposed is that we let our best science, thatioddmental physics, lead the way;
such a minimal claim requires only a lack of codicdon. Furthermore, the PPC is

justified on the basis that the principle is onibofeed by scientists and must thereby
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be respected by philosophers, according to theeptesiterion of naturalism (ibid.,

44). Such requirements simply restate the firgedn given here. The very notion
of restraints imposed by physics, upon non-funddatestiences, does not violate
MN, because the restriction issues from the insbituof science itself, and not from
philosophy (in other words, the demand is basedchupe results of centuries of
inquiry, and not merely upon a naturalised methogichl approach taken by

philosophers).

The PNC endorses unification, but again, via agypie which is designed to
constrain the metaphysician and not the scierdgsgentially, the PNC requires that
any metaphysical claim about unification is motdcatby physics itself. In other
words, our best scientific understanding is to lédhd way. Another way of
understanding the PNC is that it is entirely confp@twith naturalism to maintain
the regulative ideal of unified science, and italso a principle also actively

respected by scientists.

We are permitted to inquire into the mind using thstinct taxonomy
appropriate to that scale of investigation, withdbé need to characterise the
difference between domains (e.g., of cognitive rem@eand biology)gua a mind-
body problem. Rejection of the physicalist mind-palistinction does not entail a
rejection of the anti-reductionist concerns fottidi terms of inquiry. The freedom
given to the terminology allows study of the mina Ibegin with an abstract

architectural understanding of the relevant proegss

2.3.3. Criterion Three: no assumptions about naturbstic tractability

Insofar as there is any common initial attitudehwitthe sciences, the same set of
preliminary methodological assumptions should bkl Hier new areas of inquiry
(i.e., language and mind) as for existing domaagording to MN. Differences in
methodology, therefore, should emerge from inquky Chomsky emphasises:
human cognitive systems, when seriously investijgbeove to be no less
marvellous and intricate than the physical strieguhat develop in the life of

%6 Chomsky notes that unification is a ‘persisterdlgwithin science (Chomsky 2000, 82).
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the organism. Why, then, should we not study tlgusdion of a cognitive
structure such as language more or less as we studg complex bodily
organ?

(Chomsky 1975, 10).

The founding principle is that inquiry should lettte way, regarding any
claims about whether a given area is suitable funalistic investigation (i.e.,
whether it is naturalistically tractable). If we mgeto assume priori that a given
area is intractable to scientific inquiry, untibpen otherwise, then science would be
potentially self-defeating: investigation could bealted before any such proof is
obtained. Naturalism might turn out to be unsuédbk a certain aspect of the world
and this is entirely compatible with MN; but sucleacession is just an expression
of appropriate scientific modesty. The possibiliiself that we might not end up
making headway in some area of life doesn’t alletaimake assumptions one way

or the other. Naturalistic intractability is sometito be established empirically.

We may, therefore, study the language faculty ag p& a properly
naturalistic approach to both language as wellas @f the structure of the mind
(Chomsky 1980/2005, chapter 1). There is no re&sassume that any aspect of the
mind isa priori intractable to scientific investigation, or thaietific inquiry will
not uncover any sort of interesting and fruitfulustural characteristics within that
domain. Any declaration that the mind is just nagngtrable by scientific
investigation should be driven by data. When Dawid$however, makes the claim
that we can never ‘expect ... to be able to explaoh@redict human behaviour with
the kind of precision that is possible in princifide physical phenomena’ (Davidson
1974/80, 230), he goes beyond a claim about thierdifces for the terms of
respective scientific fields, and makes a prindpt&im about what can and cannot

be achieved by inquiry.

As Chomsky emphasises, we cannot merely assumenthanteresting
structure is to be found in the mind, or that s@spect of mental phenomena is not
worth studying, because no other as-yet-unexplsystem, function or organ in the

body would be approached with such an attitude:
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no embryologist would be much interested in theppsal that unstructured
systems with unknown properties might some day @uctor development
of organisms without appeal to intricate theori@golving concentration of
chemicals, the cell’s internal program, productdmroteins and so on
(Chomsky 1993, 33-4).
In a similar line of thought to Davidson, Strawsoakes the stipulation that:
Nno one can suppose that tracing the physical caosed through the physical
organism ... would in fact yield a causal explanatairhumanaction of
humanbehavior Any explanatory account of a person’s behaviobelongs
firmly to the personal story, the biographer’'s @rit’s story ... [consisting
of] mental events and states
(Strawson 1985, 63).
Once again, a prediction is made about the degrgeegision we will achieve in
future inquiry. Investigation may eventually suppmlgta that supports Strawson’s
claim, but to make such a stipulation in advancetoiscommit to a strongly

methodologically dualist assertion.

2.3.4. Criterion Four: against common sense and megbhysics

MN requires no commitment to common-sense notioos, common-sense
stipulations (Chomsky 1993, 32-3); (Chomsky 2000). As already explained,
classical physics broke down any remaining cori@tabetween our common sense
notions and scientific explanation. Similarly, stiéc inquiry is not bound to
honour pre-investigative metaphysics: the termss@éntific discourse carry no
metaphysical implications. Were science to progtgsadhering to common-sense
ideas, or by preserving metaphysical claims, tleensific understanding would no
longer be leading the way. Prior assumption woettianine inquiry and this stands
in conflict with the basic tenets of M.

We need only treat terms such as “mind” or “ment” we would other

terms which might specify a broad domain of inquthat is, ‘without metaphysical

" There are times when meta-theoretical ideas dijredbrm hypotheses or theories, but such cases
are still motivated by inquiry, and not arm-chaipslations or everyday understanding. Cf.: chapter
3.
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import and with no suggestion that it would makg sense to try to identify the true
criterion or mark of the mental’ (Chomsky 2000, .78)e are not permitted to give
“mind” a metaphysically distinct status any more than veefar other biological
systems such as “the respiratory system”. Take ek&mples of chemistry or
electronics: ‘[c]ertain phenomena, events, procesaed states are called “chemical”
(etc.), but no metaphysical divide is suggestedthmt usage’ (ibid., 75); c.f.
(Chomsky 1991a). The mind, then, should be tremtédde same way as would any
other theoretical concept, in the beginning staggesline of inquiry; a phenomenon

is to be conceptually categorised under a usefuiiataphysically innocuous term.

We are in no way committed to retain our folk thesror every-day terms
and notions when undertaking scientific inquitythere might end up being a rough
correspondence between the scientific and commieseseoncept, but if so, this is
(scientifically) uninteresting (Chomsky 2000, 22-Bhe terms and constructs of any
theory or hypothesis are led by the requirementsneéstigation and then the
subsequent discoveries. In other words, scienoetisnswerable to folk notions, or
the everyday categories of phenomenal experieneg@hysicist would be guided by
the notions of “object” or “hardness”, or by ourlk®y distinctions between

“moving” and “stationary” (ibid., 20-1 and 88-9).

The present point draws out further methodologycalualist tendencies
within physicalist approaches to the mind. Whilsiplreau acknowledges that the
terminology of physics is independent from categ®iat other levels of description
of the natural world (Papineau 1993, 13 and 3h&)defines the domain of physics
on the basis of those phenomena which appear solic; he asserts that from a
‘pre-theoretically given class of paradigmaticafizysical effects, such as stones
falling, the matter in our arms moving, and so onve can effectively characterize

the rest of physics’ (ibid., 36§. Physics is defined as a set of theories which

8 The study of folk psychology may be approachedhastopic of naturalistic study but such an
approach is quite different from allowing folk ramis toinform the course of a separate inquiry
(Chomsky 2000, 135). Collins (2007) provides a ukdiscussion of the extent to which folk notions
become redundant in the face of scientific terms.

% Davidson’s naturalistic approach proceeds by ‘pting the deliverances of science and common
sense,’ on the basis that ‘naturalism starts bg@totg common sense (or science) and then goes on
to ask for a description of the nature and origiissuch knowledge’' (Davidson 1995, 5); c.f.
(Papineau 1993, 2-3).
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provides explanation for types of phenomena to Wwhysics itself makes no
reference, wherein Papineau even makes expliciltsence of such types from the
concerns of physics. It is unclear how categoriesnf outside physics help us
establish any notion of physics, and such a delmitlearly violates the present

criterion of MN.

Note, however, that a distinction may be made betwa guiding regulative
notion of unity (as a minimally metaphysical claimpd the fixing of terms by
metaphysical connotations. The unity in question régulative rather than
constitutive, and so there is no occurrence otartttical term being metaphysically
loaded®® Instead, the regulative notion is a principle byich scientists themselves

work.

2.3.5. Criterion five: ongoing development of terms

A positive thesis follows from the previous critari just as scientific terms should
not conform to assertions of common-sense of mgtgdh terms should also be
free to develop through the course of inquiry. Biifie terms and categories do
develop, and therefore should be permitted to develop (abegrto empirical

investigation and results), without being fixedtkeir initial meanings. Concepts
may develop both within a given theory, and acrb&ory-change. Prior to any
inquiry, terms must be posited at some degree sfrattion because too little is

understood about the phenomenon within a new sfaef!d.

Consider the various optical theories from the 18tthe 20th centuries; light
was initially thought to consist of particles, bilen this idea was replaced by
Fresnel’s wave theory (in which the luminiferoushae was posited as the medium
through which the waves travelled). Both the wakeoty and the theoretical
construct of the aether were subsequently dropgeaptics developed further still.
Whilst the term “light” is taken to have some degod continuity across the changes

(after all, it is not that an entirely new concépintroduced for a new theory), the

30 C.f.: chapters 3 and 4. In chapter 4, | shalllapet the detail of such a regulative unity.
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definition of light is distinct for each given s&agf explanation, and is not bound by

the previous conceptions (Worrall 1989, 107-8).

We may, therefore, start out in the study of munst ps other sciences started
out: by identifying abstract concepts, prior to akiyowledge of the particular
mechanical or biological realisations of these raosibns. Consequently, the
positing of abstract architecture, or of concegtsagnitive science and linguistics,
is perfectly legitimate:

When we speak of the mind, we are speaking at dewe¢ of abstraction of

yet-unknown physical mechanisms of the brain, magihose who spoke of

the valence of oxygen or the benzene ring werekspgat some level of
abstraction about physical mechanisms, then unknown

(Chomsky 1988a, 7\

Returning to the dissolution of the mind-body distion, any persistent use
of some supposedly well established or clear nodibfsolid matter” constitutes a
refusal to respect the development of scientifiem&? In a similar way,
assumptions to the effect that we have already tategor exhausted the full set of
physical scientific explanations also stand in aintradiction with the allowance
for scientific terms (and indeed theories) to pesgt Lewis, for instance, describes
materialism as ‘metaphysics built to endorse théhtand descriptive completeness
of physicsmore or less as we knowl[ihy italics]’ (Lewis 1986,x). He also asserts
‘that there is some unified body of scientific thes, of the sort we now accept,
which together provide a true and exhaustive adcobirall physical phenomena’
(Lewis 1966/88, 105).

3L For further justification of the inquiry into thenguage faculty, starting at an abstract leved,fee
instance: (Chomsky 1988a, 7-8; 1991a, 5; 1991b).

%2 For instance, Kim takes substance dualism to baea replaced with a mereological picture of the
physical world, in which the universe, at a fundata€level, is ‘thought to consist of ... the basic
bits of matter out of which all material things ar@mposed’ (Kim 1998, 15). The supposition that
this accurately represents anything based in psygies unchallenged (Ladyman and Ross 2007, 18),
and yet Kim’'s ‘micro-parts of the object’ (Kim 19984) still sound too close to Cartesian or
common-sense notions of “solid matter”, alreadyvaihdo be untenable. In a similar way, Quine
describes natural science as the concern for ‘thgvibieories ... in light of physical impacts on our
physical surfaces’ (Quine 1992, 9). On a generateypretation, “impacts” and “surfaces” may be
involved in certain areas of physics, but the temasldly represent the concerns of such domains
(Ladyman and Ross 2007, 4-5). Although in placagn@readily acknowledges that the theoretical
constructions of science are far more subtle (Qu9®1/64, 44-5), he does so whilst asserting that
‘science is a continuation of common sense’ (ibi8).
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2.3.6. Criterion six: science should determine metidological variations

There is no requirement that the various scienkesld use the same methodology,
but any methodological variation should (accordiieg MN) be determined by
inquiry and not stipulations at the outset (Col@2@40, 45). In other words, we must
start from the same set of any common prelimingagumptions which hold in the
beginnings of investigation, for other fields. Hientific inquiry approaches a new
domain for investigation, and certain very generathodological starting points
hold in the other sciences, then the simplest hgsi$ at the outset would be to
assume the same assumptions until inquiry itselatels methodological
specialisation. Such preliminary methodologicaluagstions need only be very
basic; for instance, the fruitfulness of scientifiwestigation should not be assumed

(as explained in §2.3.3).

The requirement is, once again, that we ‘the atteémptudy ... [the mind] as
we do anything else in the natural world’ (Chom&k¥0, 134) so that the mind is to
be given no special treatmeat priori, just because it is the mifda point which
Chomsky frequently emphasises in his defence ofaturalistic approach to
language:

Is there some body of evidence, established thragjntific inquiry, or

observation, or introspection, that leads us taamdgmental and physical

development in such different ways? Surely the answ that there is not.

Science offers no reason to “accept the commonméxat there is nothing

in the intellect which was not first in the sen$es,to question the denial of

this maxim in rationalist philosophy.

(Chomsky 1975, 113

Where every other human system has turned out tsthetured in a

complex way, worthy of scientific investigation, weve no reason to suppose

% For further justification of the inclusion of theudy of language as part of the domain of natural
inquiry, see: (Chomsky 1959; 1975, especially chigpl-2; 1980/2005; 1986, especially chapters 1-
3; 2000, especially chapters 1, 4 and 5).

3 Chomsky is quoting Arnauld (1964, 38).
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(ahead of inquiry) that the mind should be anyedéht®® Biological structures do
not develop from experience, and science proceedsrithis assumption (Chomsky
1975, 9-11). The growth of some cognitive linguistompetence may, therefore, be
thought of ‘as analogous to the development ofdilporgan’ (ibid., 11), in light of
what has been discovered about the uniformity ofetbgpment; c.f.: (Chomsky
1993, 29)3° If the mind turns out to be structurally uninteieg, then so be it; but

this should be established empirically, throughgtecess of investigation.

Familiarity with a given phenomenon can prevenfram being alert to the
potential for discovery of further interesting amdore complex structures or
properties (Chomsky 1968/72, 24%6)We are familiar with language, for instance,
as we utilise it on a daily basis; this familiarityay potentially persuade us that we
have privileged access to the workings of that phemon, and that the interesting
structures are all readily available on the surfémesl. But compare linguistic
abilities to other basic capacities, such as ifigng the colour red, manoeuvring
around objects when walking, and so on. All of éheapabilities come easily and
automatically to almost all of us (pathologies a¥idThe activity appears simple
enough on an experiential level, but it is uncoters to point out that such
familiarity does not grant automatic knowledge df the systemic workings by
which the action is made possible. Our knowledgakakty is entirely divorced

from explanations of the underlying biological pesses.

The structural complexities of language shouldgwilse, not be overlooked
(for instance, because of our familiarity with pwethg linguistic behaviour).
Consider the difference between a five-year-oldid&hi ability to construct a

sentence, and a linguist’'s knowledge of the symalcstructure and rules governing

% Examples of the consideration of internal struetray already be found within certain approaches
to the mind, such as those in medicine. For ingamsychologists and psychiatrists consider
behaviour as a part of the full data set, when esking mental illness, but they nonetheless take
seriously the potential internal aspects involvéal (nstance, chemical or biological factors, or
explanations from intentional psychology); wherenpyoms are indicated by the behaviour of an
individual, mental iliness is still studied sciditally without any restrictive assumption that velue

is to be found via investigation of internal sturets.

% Chomsky points out that, if we are to keep in lmigh a comparison to the maturation of other
biological systems, it makes more sense to destailipiage growth as opposed to language learning,
when considering language acquisition (Chomsky 18815, 134-5).

37 Mistaking familiarity for access to data often sseto motivate claims about the special status or
quality of first-person consciousness. C.f.; (Nab#i4).
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a sentence-form of that type (Chomsky 2000, 54]l{{@ 2010, 90Y® The five year
old doesn’t consciously apply those rules, or thablout parsing, embedded clauses
or scope, and so on, but the child is still petjecapable of utilising their linguistic
capacity®® Much available data substantiates the idea theastiucture of language
is far more complex than its surface form (Chomd@68/72, 37; 2000, 285.
Extensive data also supports the idea that ourlol@ewveent of linguistic capacities
could not be achieved on the sole basis of explenput or tutelage, which in
turn leaves no use for behaviourist approaéhes.

Assuming that there is no interesting systematractiire to the mind
constitutes ara priori stipulation that mental phenomena are to be appsezh
differently, from the outset. Any stipulation ofighsort therefore advances a
methodologically dualist approach to the mind. Betarism involves such a ‘faith
in the shallowness of explanations’ (Chomsky 19B825), because external data
are approached as though surface descriptionsittwastne most significant (or
only) area of interest.

Quine endorses the idea that ‘[e]ach of us learmidamguage by observing
other people’s verbal behavior ... depend[ing] diricbn overt behavior in
observable situations’ (Quine 1990, 38) and consetlys his co-called naturalism
towards language and mind not only disregards métion directly from inquiry,
but stipulates ara priori methodological difference for these domains. Qsine
behaviourist naturalism turns out to be a ‘behasiopsychology of no known
scientific interest’ (Chomsky 2000, 80), and oneickh‘represents a sharp and
unwarranted departure from the natural sciencediofisky 1993, 32); c.f.:
(Chomsky 1988b, 414; 2000, 95).

% C.f.: (Chomsky 1975, 10).

% The five year old is able to use features of lamgy and linguistic constructions, which they have
most likely never encountered in experience (Chgnig88b, 410), and the complexity of which far

exceeds their respective capacity for logical reaep(ibid., 414-5).

0 Chomsky provides extensive evidence for, and Hetsout, the structure of language. See for
example: (Chomsky 1957; 1965; 1971; 1975; 1980/20088a; 1991b; 2002).

“1 For an extensive critical discussion of behaviemti see: (Chomsky 1959). For an elucidation of
Chomsky’s explicitly non-behaviourist linguisticge: (Collins 2008, especially chapter 2).
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In accordance with the defence of the six criteive, | conclude that
methodological naturalism is the appropriate ndisira position to adopt. Having
defended methodological naturalism, from here omillljust refer to this notion as

“naturalism”.

2.4. Kant’s transcendental idealism and cognition

2.4.1. Kant’s interest in scientific inquiry

My focus is on Kant's ideas insofar as they cannbéuralised. | am therefore
interested in a characterisation of Kant’'s phildgogl aim as an investigation into
the conditions for the possibility of scientificguiry, in theCPRas well as in other
works (Kant 1783/2001; 1786/2002). | shall defehds treading in the present
section, before moving on to explore how it miglg ade consistent with
naturalism. My chosen approach should be undersioodistinction from other
readings which focus on Kant's epistemology or Ipleyaics, even where such
readings are given a naturalistic flavour. Put ntiee, my concern is primarily with
Kant’s philosophy of science, and not with reatishcerns about scepticism, or the
preservation of Kant's overall system of metaphysiod epistemology as a whéfe.

Kant viewed Newton’s physical theories as paradigmaf the type of
rational and cohesive thought of which humans amgable (Friedman 2001, 11).
Kant’'s goal can be understood as the elucidatidheget of conditions for scientific
inquiry, by means of explaining those conditionserperience which make inquiry

possible to begin witf® At Kant's time of writing, the gap between sciéinti

42 Whilst standard realism (c.f.: Putnam 1978/201987) may or may not overlap with naturalistic
concerns, my primary commitment is to naturalisrd aat epistemology or metaphysics. Readings of
Kant which attempt to tackle realist issues regaydfor instance) the defeat of scepticism arenmpt
concern. This is not to say that alternative regsliare not useful in other respects. For instance,
Hanna (2006) develops a specifically anthropocer€antian approach to the sciences, as a sort of
Kantian empirical realism (ibid., 44) which nond#es encompasses all aspects of Kant's critical
system. Elsewhere, Hanna (2001) develops a spabifispdated yet Kantian approach to objective
judgement and cognitive semantics, with relatioissoies in analytic philosophy; c.f.: (ibid., 119).

43 Kant's interest in Newton’s work may also be idéed in his other work (1783/2001; 1786/2002;
1936/93). For more on Newton’s explicit influence Kant’s overall investigations, see: (Friedman
1992, especially chapters 3 and 4; 2003; 2006gdRran asserts that ‘there can be no doubt that ...
[Newton’s] work is paradigmatic for Kant’ (Friedmd®92, 136). Cassirer (1918/81) also emphasises
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explanation, and our phenomenal experience of thaldw was widening
drastically** Even so, the geometry upon which Newton’s lawsplojsics were
based iz, Euclidean geometry) was the same geometry whiescribes
phenomenal experience. Just enough continuity reedaitherefore, between the
mathematical basis of scientific explanation, ameldeometry of our experience, for
Kant to justifiably explore the conditions of oukperience as a means of the

groundwork for our conditions of inquify.

Newton’s work raised questions for Kant, as to hmathematics could be
applied lawfully to the natural contingent worldtlwisuch accuracy and success.
Kant saw that the mathematical laws of physicsetbagpon the framework of the
necessity of geometry, are applied with necessitg aniformity, and so he
questioned how the contingency of the phenomendbvad experience appeared as

though it was nonetheless lawfully governed.

The deep insight of Kant's Copernican Turn is that do not passively
receive the world and fortuitously happen to aravehe correct understanding of it.
It is the very nature of our cognition which proegdthe constitutive principles that
allow the world to “fit” to our minds, and which hes possible experience,
knowledge and, therefore, objective inquiry. Inesttvords:

[it is] Kant's great discovery that the object afdwledge is not immediately

given but constructed, and that it contains concd@lements not contained

in pure perception. Such a construction is not aenfietion; if it were, its
structure could not be so strictly prescribed framtside by repeated
perceptions.

(Reichenbach 1965, 49-50).

In order that physics provides an objective andoum explanation of the natural
world, the modality of the laws of physics requisgsme ingredient not given by

the significance of physics in Kant’s work; for Kgfor instance), the concept of matter is ultinhate
derived from our understanding of forces, which turn depends upon the concepts of the
understanding (Cassirer 1918/81, 222).

4 As Friedman usefully puts it, with the developnseitt Newton’s work, the ‘unproblematic fit
between physical theory and sensory experience jwagrievably lost’ (Friedman 2001, 75).

4> Kant’s notion of space, however, was not identiodlewton’s. Even so, Kant still takes Newton to
have ‘determined the true motions in the solaresysby showing us how actually to construct the
privileged frame of reference [of space] in questi{&riedman 2003, 32).
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experience, precisely because the world of expegieis contingent and not
necessary. This ingredient is given in the aspe€tgognition as thea priori

constitutive conditions that make possible any cibjéy of experience or inquiry.

Kant defines ‘the real problem of pure reason’ msatiempt to answer ‘the
question: How are synthetic judgements a priori possible? (CPR B19),
explaining that:

[i]n the solution of the above problem there ishet same time contained the

possibility of the pure use of reason in the grongdand execution of all

sciences ... i.e., the answer to the questibisy is pure mathematics
possible? How is pure natural science possible?

(ibid., B20).

Given that ‘[gleometry is a science that determiriee properties of space
synthetically and yed priori’, Kant asks what ‘the representation of space firhes
for such a cognition of ... [geometry] to be possilfibid., B40). The forms of
intuition are taken to ground the objectivity of pexience, and are therefore

constitutive of the very objects of scientific irigu*®

2.4.2. The conditions for inquiry

The faculties of sensibility and understanding\eii supply the conditions (i.e., the
forms of intuition and the concepts) for the positybof experiencing empirical
phenomena. For instance, the necessity in the Ewgshysics is given via the
necessity of geometry being grounded in the inteitform of spacd’ The
sensibility is our ‘capacity (receptivity) to acqeirepresentations through the way in
which we are affected by objectCPR A19), and similarly, the concepts of the
understanding ‘supply the objective ground of thegibility of experience [and] are
necessary just for that reason’ (ibid., A94/B1ZB)e forms of intuition themselves
do not directly provide us with meaningful judgengen their own (say, about

space or time), until combined with the categowéghe understanding and that

46 Cassirer emphasised the point that ‘[t|he questioime possibility of applying exact mathematical
concepts to the appearances of nature ... had caiiirengrossed ... Kant’ (Cassirer 1918/81, 177).
" For a discussion of precisely how the form of spigcsupposed to provide us with geometry, and of
how to understand Kant's philosophy of mathematind geometryper se see: (Friedman 1992,
chapters 1 and 2); c.f.: (Torretti 1999, 113-120).
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which is given through experience. As Kant explaijvgithout sensibility no object
would be given to us, and without understandingenamould be thought’ (ibid.,
A51/B75).

We can take the term “transcendental” to applyhtisé aspects of cognition
which are ‘occupied not so much with objects bulhea with a priori concepts of
objects in general’ (ibid., A11). In other wordbgettranscendental components of
cognition are those which provide some ingredidmat thas no empirical basis,
thereby supplying the necessity by which phenomara constituted, such that
inquiry into those phenomena may be objective ang atlow us to generate lawful

(and not contingent) generalisations.

The example of the intuitive form of space illugtsathe way in which Kant
establishes the conditions for inquffySpatiality is not something that we can
identify from looking out into the world because,do so, we would still need a pre-
existing notion of space such that we could colyezttract the salient features of
our experience so as to form that very concepipats. In order for us to identify
(for instance) objectgua entities with distinct spatial locations, measueaits of
extension, and so on, first of all we require aarobf space by which to detect the
relevant features that we would supposedly usederato develop the concept of
spatiality. Any data retrieved from experience,ottgh which we would have to
acquire spatiality, necessitates some preconceivgmn of space. Therefore, it
would not be possible for us to have obtained oweustanding of space from an
empirical experience of the world without havingtttvery notion of spatiality to
begin with; Kant concludes from this that spacedisiecessary representati@n,
priori’ (CPR A24/B38).

“8 The concepts of the understanding could just siygarovide an example of Kant's transcendental
system, whereby it is precisely soraepriori component which makes possible the cognition of
objective judgements about the natural world. &&ery thorough and informative account of how
this works, see: (Hanna 2001, chapter 2); c.f.s§ar 1918/81). Cassirer also notes that ‘it msh

in the Critique of Pure Reasoand in theMetaphysical Foundations of Natural Scienadiich is an
appendix to the former, that the ... general lafvthe understanding correspond to and underlie the
three basic laws laid down by Newton’ (ibid., 291).
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2.4.3. The “Kantian Question”

So far, | have not evaluated or defended the sscokeKant's proposed conditions
for inquiry. But even if Kant is not successful, wey reject Kant's conclusion,
whilst his general investigative question remaiRei¢henbach 1965, 74). What we
can retain, therefore, is precisely Kant's genexpproach towards Newtonian
physics, and his question about the conditiongsopossibility and the constitutive
principles upon which the scientific theory is deped. The overarching
investigative approach can be updated such thatg#meral Kantian project (so
construed) is retained. | shall call this the KamtQuestion (KQ). Let the KQ be
defined in the following manner:

What conditions are there, such that scientifiestigation is made possible?

Put otherwise, what are the conditions for the ibdgy of scientific

explanation or theorisation?
This should be understood as the specifically sifiewein of Kant’s interest, and is
tailored to that understanding. The KQ, therefocan be understood as a
modification of the Kantian project, so as to sfpieaily capture Kant's interest in
scientific inquiry and philosophy of scienteAlthough such a reading does not
stick to the full metaphysical project in t&#R | shall justify why | believe that the
very modification of Kant’'s inquiring question magtually be taken as entirely

consistent with the spirit of Kant’s critical philophy.

Kant describes th€PR as a work which constitutes part of the ongoing
development and progression of human thought amgrstanding (viewed in its
broadest sense), rather than as a dogmatic or etergdt of answers; in other words,
his aim is an ‘investigation, which we can propedsll not doctrine but only
transcendental critique, since it does not aim rapldication of the cognitions
themselves but only at their correctio€ KR A12/B26); c.f.: (Cassirer 1918/81,
144). His intention is to indicate the way forwamnad ‘point out what must be done’
rather than to provide any completed system or pigtgics (Kant 1783/2001, 274).

9] do not wish to suggest that this is a thoroughgoeading of Kant; nor is it the only way in whic
to consider Kant’s work in the light of contempagrahilosophy of science.
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Kant also draws attention to the fact that inquaml inevitably progress,
despite any potential resistance or objectionsd(ib257), and he additionally
emphasises his wariness of dogmatism (ibid., 23d3h acknowledgement indicates
Kant's awareness of, and respect for, the modeldrecement of human inquiry, as
something for which one’s ideas might offer an imi@ot contribution, at a certain
stage, but only ever in a relative sense; inquiily iwevitably move on and it is,
therefore, only fitting that the ideas which onegeved useful should ultimately be
discarded.

According to such aspects of Kant’'s approach, @nsrely within the spirit
of Kant's critical philosophy for his ideas to ctihge an aspect of just one
particular stage of human understanding, and tadagted accordingly as we make
further progress still. In other words, the modifion of Kant’s aims and ideas may
be seen itself as entirely compatible with the kKamtspirit of inquiry. Cassirer
points out, in fact, that were we to reject and endoeyond Kant's philosophy
completely, this would be in keeping with Kant'spapach, given that his intention
‘was not to ground philosophical knowledge oncd &or all in a fixed dogmatic
system of concepts, but to open up for it the “oardus development of a science”
in which there can only be relative, not absolu&pping points’ (Cassirer
1921/2003, 355), in accord with to Kant’s very @werisation of the completion of
science as a regulative rather than a constitiimendary. Kant himself argues,
towards the end of thePRthat ‘[tjhe consciousness of my ignorance ... howot
end my inquiries, but is rather the proper causartoise them PR A758/B786),
in the context of a never-to-be-realised completibacience (which in turn acts as a

guiding ideal to perpetuate further investigation).

2.4.4. Transcendentalism versus naturalism

Two aspects of Kant’s transcendentalism look asaghdhey may be in tension with
naturalism, namely, the notion of a noumenal reahnd the transcendental
characteristics of cognition itself. The corollaoy any set of conditions is the
negative notion of the unconditioned; conditionsddimits, and with the notion of
a limit comes the notion of that which lies beyo8d, from the necessary conditions

for our possible experience, the negative notiomhefabsence of those conditions
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must follow (i.e. the unconditioned). In chapterl4grgue that the noumenal is a
purely negative boundary notion, which regulatessanse of the limitations of the
conditions for experience. It is only the phenomehtne world of experience which
are suitable for naturalistic inquiry. The noumefigl definition) does not constitute
any domain at all, and is therefore not describableither tractable or intractable to
naturalistic inquiry. The noumenal boundary proside regulative rather than
stipulative limit to our capacity for experiencedarso for inquiry; no strict
demarcations are imposed as to the precise poimhigh scientific investigation is
no longer suitable, and so the notion of a noumessim is, at the very least, not

inconsistent with naturalism.

The transcendental nature of cognition poses a seneus problem. | have
already argued that the mind may be approachedatatically, without any prior
assumptions about mental phenomena being unsutsdiéntific inquiry. On the
other hand, the conditions supplied by cognitiom @t objects of the phenomenal
realm, but are constitutive of the objects of tHeempmenal world, so that an
empirical inquiry into these conditions is not gbks In other words, the very same
components of the mind which make possible objectimquiry are not
naturalistically tractable themselves, preciselgduse they are transcendental and
not empirical by nature. Kant’'s philosophy of miisdguilty, in this respect, and by
contemporary standards of inquiry, of the methodickal dualism detailed in §2.3. It
seems that Kant’'s model of cognition requires usnjpose at least some constraints
on the potential for naturalistic inquiry into tih@nd, demarcating certain areas of
cognition as being “off limits” to naturalistic ingy, on ana priori basis.

2.5. The Kantian Question and thinking about sciere

2.5.1. Cognition and cognitive science

The first part of this chapter demonstrates thatammmitment should be to a form

of naturalistic philosophy which does not imposetaphysical commitments upon

inquiry. We can separate the two aspects of trawugrdalism: the components of
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cognition and the conditions for inquiry. The clkalje is to establish how these two

aspects are to be retained, if at all, in accoreavith naturalism.

Kant's philosophy of mind turns out both to detammithe possibility for
naturalism, and to preclude simultaneously a nhastiatheory of mind. For this
reason, transcendentalism offers a methodologicdillglist approach to mental
phenomena. On Kant’'s terms, a tension arises bateegnitionquathe source of
the conditions for naturalistic inquiry, and thduralistic approach to cognitiajua
a phenomenon suitable as an object for that saopgryn because the cognitive
system is both the means of, as well as the olfgectinquiry. Cognition would
thereby be required to extend beyond itself in ortte explain itself, sending
transcendentalism into contradiction. We can, h@segonsider the two elements
independently (of cognition on the one hand, andditions for inquiry on the
other).

Kant's idea of looking to cognition, as the foundatfor the conditions of
inquiry, could be compared to contemporary ideasutbabstract cognitive
architecture. We might say that Kant identifies poments of cognition which are
functionally discrete; in other words, some aspéatognition may be understood as
performing a function or process which is indepenn@ough so as to be considered
in abstraction from other processes. For instainceore contemporary terms, there
would be an entire poverty of stimulus from whicle would have to extract our

notion of time, if we did not already experience thorld temporally?

Within cognitive science and the philosophy of mindrious suggestions
have been made about the particular aspects ofitmpygrihat contribute to the
specific skills utilised in scientific inquiry ohé&orisation. One example is the idea
that analogous reasoning may be a crucial compooeany potential scientific
thought (Carey and Spelke 1994); (Fodor 1983, 108Zhomsky also offers a

speculation that the human capacity for makingrgifie progress might be due to

%0 Unlike poverty of stimulus considerations in otleeas of cognition (such as language), instead of
there being very poor and inconsistent levels @f thlevant data (as is the case with linguistic
experience), we would have no spatial or tempoash dvhatsoever as we would have no means by
which to recognise time and spgmer sewithin experience, if we did not have some preslggiven
notion of such concepts.
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some specific cognitive faculty, namely, the SceeRorming Faculty (SFF), which
constitutes ‘the aspects of the mind ... that emtey naturalistic inquiry; call them
the “science forming faculty” (SFF)' (Chomsky 20(R-83). In other words, the
‘successful natural sciences, then, fall withinititersection of the scope of SFF and
the nature of the world’ (ibid., 83).

The details of the above proposals are not impbftamow; the significant
point is the notion of a naturalistic investigatiato those aspects of the mind which
may be relevant to scientific reasonftfgin light of these suggestions, we could
think of a very broad set of cognitive capacitieBick are involved in scientific
thought, inquiry or theorisation, under the headiaofy “Scientific Cognitive
Capacities”, or SCC. The SCC therefore providesod ef nominal index to
whatever set of cognitive processes, facultieseasoning-skills, etc., are provided
by the mind as conditions for the possibility ofestific inquiry (whatever these

aspects of cognition turn out to be).
2.5.2. Broader conditions for inquiry

Certainly, human cognition plays a central and ssagy part of scientific inquiry,
but it does not constitute the entirety of the etods required for scientific
investigation and progress. Neither does the eséteof human cognitive capacities
enter into the conditions for inquiry. For a stadientific research is conducted as a
group activity, whereby different individuals brinlifferent intellectual skills to the
research. In that respect, the collective cognitepabilities (even for just one
specified field of science) are broader than theotskills held by any one scientist,

whatever their area of expertise.

The various relevant cognitive capacities are tlobfathe type of species-
wide or uniform biological endowments of the hunmaimd; they are not possessed
by every human by virtue of their having a mind ¢ontrast with, say, our capacity
for processing the world in three dimensions), andh cognitive skills do not

develop in the same way as other universal biokbgadowments. Outstanding or

*1| discuss the SFF at greater length in Chapter 5.
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unique capacities are not found in every humargialknowledge, techniques and
scientific reasoning-skills are developed over timéh deliberate effort, specific
training and intensive learning. For someone tmbera successful scientist, certain
cognitive propensities must be present (perhapsoitzgs which are variously
species-wide or specialised), but then the necgs$saning, practice and honing of

those skills must take place.

Factors beyond intellectual skill are also sigaifit technological
developments enable specific measurement technigndsmeans of collecting
otherwise unavailable data, which in turn determihe extent and accuracy of
experiments, the types of hypotheses formulated, sm on. “Science”, as an
institution or a practice, is also qualitativelystinct the type of phenomena that fall
under the category of “suitable phenomena for injuiSome sub-sections of the
scientific institutions or practices might be sedlinaturalistically in some way; we
can identify certain trends in human behaviour aia institutions, which are in
turn suitable for naturalistic inquiry of some sdfbr instance, one might inquire
into the sociology of institutional scientific reseh; one might even try to find some
regularity in the movements of scientists in a(athough this would no doubt be an
entirely uninteresting study). But science is noms phenomena which can be
isolated to a reasonable degree, so that hypotimeggde made, data collected and
explanatory generalisations form&dWe have not uncovered the practice or
institution of science, so to speak, as thoughais ¥out there”, ready for us to find;
it is something we have actively sought and esthbtl. Put another way, we have
not developed the category “science” (whether wtded as an activity or practice,
an institution, a body of information, etc.) as ayof carving up the phenomena we

find in the natural world.

The institution of science is something which depsl and changes over
time; it does not rely solely on some universalkefl mental architecture for the
constitutive conditions for theory-development, belies upon the collective skills

and actions of humans, meaning that the cumulagffect bridges individual

°2 | am making a distinction, here, between the varidata setgeneratecby scientific enterprise,
and some notion of a set of data gathexledut“science” per se The possibility of studying certain
specified aspects of science is quite differeninftaking the category “scientific activity” as actes
for inquiry, as we do for (say) the category “textoactivity”.
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psychology as well as geographical and generataistdnce. Let such conditions be
referred to as “mind independent”; whilst they region human minds for their
instantiation, this set of constitutive conditioestends beyond that which is
endowed to each human miridiThe conditions for scientific inquiry or theorikat,

in other words, are not given to each human byeif their having a mind, but
actually far exceed the abilities of the individyahd, indeed, certain conditions
even exceed those skills gfoupsof individuals). We can, therefore, think abowg th
conditions for the possibility for scientific ingyiin much broader terms than the set

or sub-set of cognitive capabilities.

At this stage, the conditions for scientific inquiare still very loosely
defined. We can, nonetheless, conceive of metamsioceinvestigation into whatever
it is that allows for the possibility of objectiwvequiry. In other words, the question
remains as to how it is that humans are able @ l@mavful generalisations about a
contingent world, which nonetheless hold with regty and uniformity. On a broad
construal of transcendentalism, taken from the K@,can think of transcendental
conditions as those which are necessary for inqunythereby develop a naturalised
“transcendental” question which is compatible vatbommitment to naturalism. By
understanding these conditions in a broader way,uthversal aspects of human
cognition need no longer be thought of as transeetadl themselves, and cognition
may be returned to the domain of natural phenomesthout any metaphysical

baggage.

The SCC does not constitute the entire set of ¢tomdi which make
scientific inquiry possible. The conditions may Wigrgely depend upon human
thought in the broadest sense. What this meanseVawis that human cognition
may be investigated in terms of the specific skidguired in order to undertake
scientific thought. But if we acknowledge the mixbader set of conditions for the
possibility of science, then a naturalistic studyhee mind no longer entails the use
of some system (i.e., human cognition) in ordent@stigate that same system. The
species-wide characteristics of cognition may beistl naturalistically, if we do not
take cognitiorper seto supply the full or fixed set of conditions fioiquiry. At the

3 From here onwards, | shall take “mind-independétzeefer to such a notion, as construed in the
way set out here. C.f.: chapter 3, 83.3.2 and 8hapter 4, 84.5.2; chapter 5, §5.5.8 and §5.6.
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same time, we are free to embark on a meta-sdeaiimination of the broader set
of conditions which make possible scientific inquim neither examination do we

end up in the sort of reflexivity or tension debed above.

Various questions remain unanswered at this stagdoser examination of
Kant’s original conditions for inquiry is required order to spell out exactly how
this broader construal of “conditions” retains atiictly Kantian character. At the
very least, Kant supplies an articulation of thesjion about what conditions there
must be for the possibility of objective inquirym bther words, Kant’s problem is

still our problem.

2.6. Conclusion

In order to utilise those aspects of Kant's phifdsp relevant to a naturalistic
approach to the mind, the development of a revis€duasi-Kantian” naturalism is
required, as opposed to a thoroughgoing commitnienKant's philosophy of
cognition to the letter. This Revised Kantian Natism (RKN) entails an adaption
of Kant's ideas, whereby the very process of rewisiself upholds the spirit of
Kant’s attitude to his critical philosophy. RKN, wever, must be spelled out and
defended in order to show how it is both Kantiand aaturalistic, and in order to
substantiate the notion of the “conditions” for umy. The brief discussion of the
conditions for inquiry, given in the present chaptedicates the emergence of a set
of mind-independent conditions; such a notion idldeveloped within chapter 3. In
chapters 3 and 4, | shall argue in detail for thie dharacter of RKN; in chapters 5

and 6, | show how RKN can be put to valuable use.
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Chapter Three:

In Defence of Revised Kantian Naturalism

3.1. Introduction

In the previous chapter | spelt out the possibitifya Revised Kantian Naturalism
(RKN), under a reading of thePRwhich focuses on the updated Kantian Question
(KQ). I argued that, for RKN, the conditions foliesttific inquiry must be such that
they allow for a naturalistic inquiry into the minth the present chapter, | shall
defend RKN, the details of which are derived froas€§lrer’'s (1921/2003) notion of
constitutive but dynamical principles, which in riuare grounded within the
overarching notion of a regulatieepriori principle regarding the unity of sciente.

| shall start by outlining the difficulty for Karg’ideas, in light of specific changes in
geometry since Newton’s physics; | shall subsedueatlgfend RKN, with reference
to both classical physics and the special theomglaitivity (SR), demonstrating the

way in which Cassirer’s regulative principle of ynis a crucial part of RKN?
3.2. Space and geometry
3.2.1. The form of space
The claim that Kant’s ideas are affected by theaades in physics and geometry is

not contentious, and it is common to find remartkthe effect that ‘the development

of non-Euclidean geometry and its application iggats were, historically, the main

% As well as drawing on Cassirer’s ideas, | alstofelthe arguments of Friedman (2001). Friedman
(ibid.) articulates a picture of scientific ratidityin which “relativizeda priori” principles are taken

in combination with the regulative ideal of unifiegience, in which he draws significantly upon
Cassirer’s work.

%5 Constitutive principles are equally identifiabtethe general theory, although it will suffice tseu
the special theory to illustrate my argument.
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reasons why Kant's theory of geometry and spaceectbe rejected’ (Parsons
1992, 75)° | shall use a discussion of Kant's argument far firm of space as a
means of demonstrating the relevant overall diffies with Kant's proposec
priori components of cognitiorqua principles for the conditions of inquify.In
83.2, | shall argue that Kanta priori form of space no longer provides the
conditions for constitutive principles for the pibsisty of inquiry, because such
principles cannot be fixed and therefore look asitih they cannot be grounded in
cognition; subsequently, the same point also hdtas Kant’'s othera priori

components of cognition.

Given the KQ, | am interested in the constitutiomditions for experience
insofar as they supply the conditions for the gmbsi of inquiry. Geometry was
taken to be necessary in Kant’s time, given thatas theonly geometry available.
Kant’'s arguments are supplied from the contextroAssumption that the principles
of Euclidean geometry arfixed and necessary, and therefore the argumests ar
taken to supply a means of explaining how geomissif is necessaryf Kant
frames his argument in the B edition as an answehé question about how our
cognition must be in order for us to make thesdlmtit yeta priori judgements,
about this necessary geometry@PR B40-1). It is the form of space, for Kant,
which establishes thee priori certain truth of geometry. In other words, the ferof

* Further similar remarks include Strawson’s desimipof the intuition as ‘that which introduces us
ineluctably and immediately to the doctrinal famgasof transcendental idealism’ (Strawson 1966,
51). Van Cleve points out that ‘geometry is gergrlought to be synthetic (given the rise of non-
Euclidean geometries in the nineteenth century tueit subsequent incorporation into physical
theory in the twentieth) nat priori’ (Van Cleve 1999, 22). Furthermore, Kemp Smitloaistes that
‘[Kant’s] statements run counter ... to the recegdi methods of the mathematical sciences’ (Kemp
Smith 1918/2003, 40), and that geometrical primspicannot be proved by any mere appeal to
intuition’ (ibid., 41). Similarly, the space-timd special relativity, based on non-Euclidean geoyet
directly contradicts Kant’'s notion of time (Reiclwach 1965, 2). C.f.; (Friedman 1992, 55).

" Space perhaps has a more direct association hétprinciples of the exact sciences; as Friedman
explains, ‘Kant does not in fact say that arithmettands to time as geometry does to space’
(Friedman 1992, 105). Kant's specific argumentstiime are comparable to those given for space,
although differences obtain. Kant explains thatatsp is nothing other than the form of all
appearances of outer sens8PR A26/B42) and that time is given as ‘the form mfér sense’ (ibid.,
A33/B49). Consequently, although the respectivelaents run in a largely equivalent way, we can
abstract away from all representations of outeeatsjand retain our necessarily temporal and iatern
sense of self, but we cannot abstract away frore timd be left with any representation of inner or
outer sense whatsoever. Differences aside, both dindl space are necessarily forms of intuition and
not concepts, and their principles are necessatyhawe ‘apodictic certainty’ (ibid., A31/B47); juas
with space, time i@ priori and cannot be ‘an empirical concept that is somehowvdrEom an
experience’ (ibid., A30/B46), and likewise, timeailso given as an infinite, unlimited magnitude.

%8 Precisely how the principles of geometry are todeeived from the form of space is a separate
issue. For an informative discussion, see: (Fried®#92, chapters 1 and 2).
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intuition provide the constitutiva priori conditions for the principles for scientific

inquiry.

The principles of Euclidean geometry are not premi®r Kant’'s argument,
but are rather explained by the argument, so tlaat’K transcendental ‘explanation
alone makes the possibility of geometry as a sywtha priori cognition
comprehensible’ (ibid., B41). If geometry is notkamnt thinks it is, the argument is
not refuted; rather, it merely fails to ground thecessity of geometry, and
subsequently, to ground the conditions for theqpiles of inquiry within the forms

of intuition.

Kant's argument for the necessaryriori form of space may be given as a
reductio ad absurdumargument. Let us suppose that our understandinthef
concept of space is acquired from experience; ens@y input or awareness must
therefore allow us to read off perceptual informatifrom which we extrapolate to
the general notion of space. But in order for uglemtify the particular features of
experienceguathe relevant data, we must necessarily already baree means of
recognising specifically spatial properties (fostemce, we would need to be able to
discern locations, recognise lengtiiga spatial dimensions, and so on). In order to
learn the notion of space, we must already be gsggsion of spatial awareness. On
reaching such a contradiction, we are forced tectefhe initial assumption that
space carve derived from experience, and conclude that we ki@ea priori notion
of space? In other words, ‘the representation of space cabrmbtained from the
relations of outer appearance through experiengethis outer experience is itself
first possible only through this representaticdPR B38).

* Kant's argument for thea priori form of space is comparable with “poverty of stimsil
considerations in cognitive psychology. The issti@ativism (i.e., the thesis that some structure or
function of the mind is in place prior to experiehés very complex, but work is done to establtsh t
extent to which biological endowments or innateritige structures contribute towards capacities
such as visual processing (Scholl 2005) or spagiatoning (Shusterman and Spelke 2005). That a
capacity, concept or functional process appeatsetinnate is often coupled with the fact that the
relevant stimuli provide an insufficient data seinfi which to develop or infer the given type of
concept or capacity. For example, the languagdtfaisuthought to be innate, although Chomsky (for
instance) does not argue for its innateness onb#ses of a poverty-of-stimuluargument See:
(Chomsky 1975, 13; 1991b, 34); c.f.: (Collins 20647). In the case of language, our significantly
more complex internal system of linguistic struetwgoes far beyond our experiential “notion of
language” or our “linguistic awareness”, such thgperience hugely underdetermines the linguistic
rules we acquire and apply (Chomsky 1975, 10 andl280/2005, chapter 1; 1988b, 410). At the
same time, however, our development of the langteaéty requires a limited degree of experiential
input (Chomsky 1975, 16; 2000, 4-5 and 8).
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Kant also argues for further particular charactiessof space, in addition to
the idea that space itself must be ‘a necessargeseptation,a priori’ (CPR
A24/B38). Space is also represented as ‘an infigiten magnitude’ (ibid., A23-
5/B38-40) so that we have a notion of space as\gukir totality (rather than of
many spaces, plural). It is upon the basis of tire¢h magnitude” of space that Kant
argues for the non-conceptual character of spacether words, space cannot be a
concept (i.e., it is not ‘discursive’) but must beform of intuition (ibid., A24-
5/B39). But before considering whether such add#iocharacteristics rescue the

detail of Kant’s forms of intuition, | shall congidthe relevant details of geometry.
3.2.2. Euclidean geometry

Taken as a set of necessary truths (and not ceminfgcts about the world), the
principles of geometry could not have been leafn@th experience. As Kant points
out, ‘geometrical propositions are all apodictie,,icombined with consciousness of
their necessity’ CPR B41)%° But the existence of non-Euclidean geometries
directly contradicts the assertion of such necgssid fixity. One of the significant
differences, between the Euclidean and non-Euclideans of geometry, is the set
of implications for the form of space. Euclidearogetry stipulates that (among
other things) two straight parallel lines cannoem&ut the non-Euclidean geometry
of Bolyai and Lobachevsky, for instance (Torre@i78, 40-41), allows a definition
of a straight line whereby two straight, paraliaes may still converge at a certain
point® Such a possibility stands in contradiction to frenciples of Euclidean
geometry. In other words, the contradiction betwakernative possible geometries
entails that, ‘on a consistent interpretation dfdight line” only one geometry can
be true’ (Hopkins 1973, 6). For Kant’s notion ofsp, it is not so much the specific
principles of non-Euclidean geometries that arebl@matic; rather, the very
possibility of alternative but (potentially) incomile geometries undermines the

thought that Euclidean geometry is true by necgssitthat it is the only geometry.

% Kant uses the example that ‘all geometrical pples, e.g., that in a triangle two sides together a
always greater than the third, are never derivethfgeneral concepts of line and triangle, but rathe
are derived from intuition and indeed deriaegriori with apodictic certainty’ CPR A25/B39).

%1 For a more detailed discussion of non-Euclideasngsries, see: (Torretti 1978, chapter 2). For
another discussion of non-Euclidean geometry, fipalty regarding the impact upon Kant’s writing,
see: (Hanna 2001, 264-280).
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The emergence of non-Euclidean geometry entails camsequences for
Kant's proposed constitutive conditions for inqu{gxemplified by space). First of
all, the necessary priori truth of Euclidean geometry is no longer a “trutttiich is
grounded anywhere at all. The question of why dpadly Euclideangeometry is
supposedly necessary ceases to be a meaningfuaioquesd the termination of the
necessity of geometry is precisely why ‘[tlhe digex@rs of non-Euclidean geometry

notoriously held the Kantian epistemology to Ieréby refuted’ (Schlick
1915/79, 154). The very presence of alternativenggones makes redundant any
search for the grounding of the necessity of gepmstich a search would amount
to asking how one might prove the truth of somethwhich is not the case
(Reichenbach 1965, 4). If such principles are s, then we have no reason to
suppose that they might be fixed or necessary. &sulestly, the attempt to ground
supposedly fixed or unrevisable principles is atsde redundant; put another way,
‘liff Euclidean geometry, at one time the very mbd¥ rational or a priori
knowledge of nature, can be empirically revisedthen everything is in principle

empirically revisable’ (Friedman 2001, 28).

Secondly, in addition to the latter point, with tteplacement of Euclidean
geometry, the principles at the basis of scienttieories become entirely divorced
from the form in which phenomenal experience igesented to us; not only does
cognition no longer ground the principles of geaméut we are no longer justified
in thinking that cognition supplies any constitetiprinciples of science at all.
Scientific explanation is no longer bound to confaio our every-day experience.
Kant’'s specific proposal for the basis of consitvitprinciples of inquiry (i.e., that

such a basis is found in cognition) proceeds fromistaken belief about what such

%2 Another development within geometry, which draws the redundancy of an attempt to ground
the necessity of Euclidean geometry, is the distncbetween pure and applied geometry. Pure
geometry is conducted on arpriori basis, and concerns purely formal rules and priesipApplied
geometry, on the other hand, concerns the truflalsehood of geometrical relations, with reference
to empirical application. On the one hand, purengetoy affords no way of establishing hawpriori
principles may be applied empirically, and on thigeo hand, no necessity ampriori truth is given in
the utility of applied geometry (Friedman 1992, 58k Torretti points out, in a discussion of
Helmholtz’'s geometry: ‘[o]ne thing is clegrure physical geometry is indeterminate ... This is ayver
powerful argument against the Kantian philosophge@dmetry and is perhaps the main reason why
the latter could not survive the discovery of narclitiean geometries: a priori knowledge of physical
space, devoid of physical contents, is unable terdene its metrical structure with the precision
required for physical applications’ (Torretti 197&9-170).
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principles are, as well as their supposedly fixetlire. There are no longer good
grounds for believing that the principles undentyiphysics should be unrevisable

and fixed, or that they should correspond whatso®veur experience.

Suppose we were able to retain Kant's claim abbeatrecessity of tha
priori form of space, even in light of non-Euclidean getsm® This would merely
achieve the demonstration of a claim about the fofraur phenomenal experience
of space, rather than about any scientific or nratiteeal explanation of space and
time. The gap between our experience of space,tlamdvay in which space is
conceptualised according to our best science, baene so pronounced that the
former cannot ground the latter. Our experiencgpattial awareness or reasoning (as
a concern for cognitive psychology or biology) mdeépendent from explanatory
theories of space-time and other scientific cors¥ptAny success in Kant's
arguments for such features of space, thereforléonly apply to our experience,
and will provide no help in answering the KQAs a result, no recourse to the
further properties of space or time will help restthe notion that the constitutive
principles of inquiry are grounded in cognition {E®nbach 1965, 2); c.f.: (Schlick
1915/79, 178; 1922a/79, 325 and 31).

Put another way, theoretical explanation need nafacm to any cognitive
mechanisms or architecture by which our phenomerpérience is possible. Our

experience of space may well rest on some inndteofseognitive capabilities,

% Friedman considers the idea that the intuitionidqotentially allow us to distinguish between
logically possible representations of space, such thadhelly possible model is chosen. Friedman
argues, however, that the suggestion simply doegork, even on Kant's own terms, because the
task of discriminating between different logicalspibilities within geometry would be given to the
intuition, and it is not at all clear how this sliie possible, not least because the sensibitigsd
not perform any functions of analysis or judgen{&niedman 1992, 99-104).

® The independence of theoretical concepts from comsense notions is precisely one of the
distinct criteria for naturalism; c.f.: chapter§2.3.4.

% The ‘infinite given magnitude’GPR A25/B39) of space, for example, is also motivaltydthe
principles of geometry. For Kant, the form of spasenfinitely divisible, so that ‘one can only
represent a single space’ (ibid., A25/B39), rattiemn having the representation of maspaces
(plural). The form of space as an intuition (asaggg to a concept) was important to Kant in order t
account for the infinite divisibility of space, vahi is demonstrated by geometry (Euclidean geometry
deals with continuous line extension, and allowsifdinite divisibility). As there was no way, at
Kant's time of writing, of conceptually represemtimfinite divisibility (Friedman 1992, 70-1), the
priori form of space must, therefore, account for the gedoal possibility of infinite divisibility,
and must therefore also be defined non-conceptistlyKant thought). Whilst our quantificational
logic allows the conceptual representation of iitdirdivisibility, Kant had access only to syllogést
logic (ibid., 70-1).
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perhaps as some biological mechanism, but howevier works, our scientific
concepts just aren’t answerable to our day-to-dageence of phenomefifawhilst
Kant's proposed conditions are undermined, the K@ains, and we may re-
establish the very notion of the possible foundetifor constitutive conditions of
inquiry, whereby the scope of a new type of coustie principle has actually been
expanded (given that it is no longer restricted pttenomenal experience nor
biological endowments of every human; in other wgorthe new set of constitutive
principles may be established so as to be mindpiewiéent; c.f.: 82.5.2). Note that
the acknowledgement of the changing terms of sfienheories, as well as the
splitting of scientific terms away from experiehtaa common sense terms, means
that such a potential construal of new constitupvimciples will fall in line with
criteria for naturalistic inquiry (c.f.: chapter£2.3.1, 82.3.4 and §82.3.5).

In chapter 2, | concluded that the conditions tog possibility of inquiry
needed to be adapted so as not to exclude aspeasgnition from scientific
investigation. We cannot assume that fixed comptsneh cognition supply the
constitutive principles for inquiry (or the capaest from which the principles may
be derived). Neither can we assume that the catigét principles of science are
fixed and necessarily true. For precisely the sagasons that Kant's forms of
intuition are undermined, the possibility is crekte explore a new naturalistic set of

constitutive conditions for scientific inquify.

% Similarities may well be found between Kant’s patiof space, and the way in which we perceive
and process spatial data. Recent studies, invéstigahe hippocampus of baby rats, provide
examples of the potential for neuroscience to distathe basis of innate spatial reasoning cagciti
(Langston et al. 2010); (Palmer and Lynch 2010)ill6/¢t al. 2010). Results of such studies suggest
‘that critical components of the brain’s spatigbnesentation systems are already in place when an
animal first encounters an extended environmerainler and Lynch 2010, 1487). The commentaries
all explicitly characterise the results as offersugpport for Kant's model of space.

7 C.f.: chapter 2, §2.5.
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3.3. Newton and “relativizeda priori” principles
3.3.1. A new conception of constitutiva priori principles

The remaining KQ is an entirely legitimate questiamd one which retains the
importance of the notion of constitutive principkes conditions of inquiry. In 83.3, |
shall propose the details of RKN, according to & m@derstanding of constitutive
principles which are neither fixed, nor directlytelenined by the forms of our
experience. In retaining the importance of the afl€onstitutive principles, RKN
remains a distinctly Kantian idea, in accordancthwie KQ. Specifically, | shall
demonstrate that we can identify ‘relativizadpriori principles’ (Friedman 2001,
71) for any given theory, first for Newton’s physibut also for Einstein’s relativity
theory. Cassirer advances such a system of redatiai priori principles, explaining
that ‘[tlhe system, in which we seek our intelledtwrientation, is no individual
perceptual body, but a system of theoretical angbimeal rules on which the
concrete ... phenomena ... [are] conceived to be demn(Cassirer 1910/2003,
183). These ‘dynamic concepts and principles’ (ibi#l85), or ‘system(s] of
coordinates’ (Cassirer 1921/2003, 366) are sulaevision, in the ‘continuous
unfolding and evolution of ... [such] systems’ (Cassi1910/2003, 269}
Furthermore, they are embedded within a broadedaége a priori principle about
the ideal goal of scientific unity of understanding., the regulative ‘idea of the
unity of nature’ (Cassirer 1921/2003, 4£8).

The possibility of any sort o& priori principle may be introduced by
Reichenbach’s initial characterisation of such sdeAs Reichenbach explains,
‘[b]ecause of the rejection of Kant's analysis ehson ... [the notion] that the a
priori statement is to be eternally true, indeperigeof experience, can no longer be
maintained’ (Reichenbach 1965, 77). Despite th®, ineanings may be identified

% Whilst the term “relativized a priori” is utilisedy Friedman, who borrows it from Reichenbach
(1965), the underlying notion is grounded in Cas&ridea. | shall follow both Friedman (2001) and
Cassirer (1910/2003; 1921/2003) for my argumentghis chapter. Friedman is explicit about
Cassirer’s influence, and also acknowledges drawsngn extent on the ideas of logical empiricists
such as Reichenbach and Schlick (Friedman 2001n&®), C.f.: (Cassirer 1910/2003; 1921/2003);
(Friedman 1999; 2000; 2001); (Reichenbach 1965)¢ckmRian 2005); (Schlick 1922a/79).

%9 Cassirer explicitly grounds these ideas in Kantistions of constitutive principles, and the
regulative idea of unity (Cassirer 1910/2003, 2B%21/2003, 351-5, 394 and 416-8).
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within Kant’s notion ofa priori principles: ‘[f]irst, ... [a priori]] means “necessarily
true” or “true for all times,” and secondly, “coisting the concept of object™
(Reichenbach 1965, 48In other words, upon this distinction, we may dstesitly

reject the idea that such principles must be usaleand unchanging, whilst
retaining thea priori element as that component which provides constéduti
conditions for the possibility of scientific inqyirldentifying principles of this type
allows us to retain the specifically Kantian notiminconstitutivea priori principles,

whilst discarding the idea that they should be ssarly fixed (Friedman 2001, 73).

Although a priori principles need no longer be fixed and univerdaty
retain some degree of necessity, in a particulaseseThe constitutive principles are
necessary only with regard to the relevant thecamk®xplanation, from within the
context of a given stage of scientific understagdifihea priori principles are an
essential requirement, relative to that theoryotimer words, they are not logically
necessary (in a universal sense), but are necessdey these particular conditions.
Only under the presupposition of these principledtee relevant scientific theories

become meaningful or applicable in the first place.

Logical positivists, such as Reichenbach and Schijfor instance),
developed their own variations of coordination piptes, so as to establish the
applicability of mathematical formulae to empirigddenomena, or in other words, to
coordinate the two domains (Reichenbach 1965); ligkeH915/79; 1922a/79;
1922b/79). The respective notions, however, dewsldyy Reichenbach, Schlick and
Cassirer, are not identicdl Nonetheless, the foundation to such ideas id&ais’s

inquiry into the conditions for the possibility s€ientific inquiry, with the intention

0 Given the context of Kant’s writing, it is entiyelinderstandable that he should have taken the laws
of Euclidean geometry to be fixed (Friedman 2007, and that these two sensesaftiori” should

be combined together.

My argument does not rest upon the details ofdifferences, and so a full account of the debate,
between respective conceptions of co-ordinatinggiples, is beyond the scope of this chapter. Both
Cassirer and Reichenbach endorsed the notion afivieed yet specifically constitutiva priori
principles (Ryckman 2005, 27). Schlick's conceptiovas criticised, for instance, for not
accommodating the relative and dynamic characterthef principles (ibid., 50). Reichenbach
ultimately conceded that his notion of coordinatinciples did not sufficiently answer the Kantian
search for constitutive principles (ibid., 39). Arpcularly instructive explanation of the broader
debate is provided by Ryckman (ibid., chapters @ &8ph who argues in favour of Cassirer's
‘significantly richer’ notion ofa priori principles (ibid., 46), largely with reference tmneral
relativity. For more on the relationship betweea trelativizeda priori” and the logical positivists
see: (Friedman 1999, chapter 3; 2001, part 1 ch@pfeart 2 chapter 1).
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of establishing the underlying constitutive prideg that made possible the

formulation of theories of Newtonian physics in fhist place’?

For the sake of explaining the detail of the rglagd yet constitutiva priori
principles, | shall categorise a given explanattingory into three tiers, or a
‘tripartite structure’ (Friedman 2001, 80), withivhich we can locate the notion of
relativized yet constitutiva priori principles. Friedman expresses these component
tiers as ‘three asymmetrically functioning partsnathematical part, a mechanical
part, and a (properly) physical or empirical pdibid., 80). In combination, the
purely mathematical and mechanical principles (frthra first and second tiers)
constitute the relativized priori principles, or in other words the coordinating or
“constitutive framework” of a given theory, as kdlrefer to it (ibid., 36 and 83).

The mathematical part provides a set of mathenlaiiwaciples; at this tier,
the theoretical concepts are mathematically defiretl constructed. Such
constructions constitute the foundation for thetnter (the mechanical part), in
which constitutive or co-ordinating laws are pradd(of which the mathematical
concepts are a part). The mechanical tier prefilmedamental principles or laws,
which function as the necessary co-ordination bebwtte mathematical constructs
and empirical phenomena. The third tier is the eicgdi element, wherein a
theoretical explanation is provided. The empirical theoretical part draws the
mathematical foundations and lawful principles iat@eneralised explanation. As
Friedman explains, the mechanical or lawful prifesp

set up a general correspondence between the mdtbainpart, on the one

side, and concrete empirical phenomena, on the,atheuch a way that the

precise laws of nature formulated with the helghe mathematical part in
fact have empirical meaning.

(ibid., 80).

A correspondence or coordination is made possii#eyeen the empirical and the
mathematical tier, where such coordination is @iatypart of what makes the theory

possible at all. Without the constitutive framewgottke theories in question cannot

2 The logical positivists aimed to follow suit; f@xample, ‘Schlick aimed to do for Einstein’s
physics what Kant had done for Newton’s, namelgxplain and exhibit the special features of this
physics that make it a model or paradigm of cohterational knowledge of nature’ (Friedman 2001,
14).
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be so much as understood, let alone appfiddore specifically, the result is that the
content of each component tier is not subject toivedent empirical testing, in

comparison to the other tiers (Friedman 2001, 80).

Although we can understand Cassirer's dynamicalcgrles as an equivalent
notion to the principles of a constitutive frameohe does not characterise such
principles as being priori.”* Even so, Cassirer's dynamical principles are &tien
as essential, relative to the chosen constitutiméwork (in other words, they are

“a priori” according to the revised sense).

Presupposition alone is not sufficient for a cdnstiely a priori principle;
such principles must be those components whichessential and fundamental to
our best physics (in other words, they are not ipeary old assumptions, retained
to support whatever belief one would like). As #heslativized principles are those
which serve best our current scientific understagdithey are also subject to
revision, according to developments in our scienkhowledge. Just as explanatory
theories are subject to revision, in light of nesiestific discoveries or ideas, tle
priori principles are also subject to revision and wilt necessarily be preserved
over theory changes. Explanatory theories demard tiere be some set of
constitutiveprinciples, but the particular principles themssl¥er any given theory
are not universally or logically necessary; i.eeyt are necessary only relative to the
scientific theory for which they form the constita framework. Such a constitutive
framework is nonethelesspriori by virtue of the fact that it determines the forin o
the object of science, and constitutes some foam@ponent, which in turn provides
the conditions for the very possibility of inquiynder that theory; in other words,
such conditions create the very possibility for theory in question to perform its

explanatory functior®

3 For a more on the question of applicability of heahatics to physical sciences, see: (Steiner 2005);
(Wigner 1960/79).

™ Friedman recognises the point that ‘Cassirer'sseption of the a priori is purely regulative, with
no remaining constitutive elements’ (Friedman 2088,,n80). C.f.: (Cassirer 1921/2003); (Friedman
2000, chapters 6 and 7; 2001, 63-8); (Ryckman 26@&pters 2 and 3).

> Note that the notion of such a constitutive frargwallows an account of the conditions for
scientific inquiry to be led by science itself @mcordance with the first criterion of naturalisahd

that changes to the terms of scientific theoryase determined by scientific advancements rather
than carrying any metaphysical weight or beingrietstd by philosophical stipulations (in accordance
with the fourth, fifth and sixth criteria for naalism). C.f.: chapter 2, §2.3.1 and §2.3.4-2.3.6.
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3.3.2. Newton’s classical physics

The constitutive framework for classical physicsyrba explained with reference to
founding concepts, such as absolute space and timfgrce, Newton’s laws of
motion and his theory of gravitation, and finally the principle of ‘restricted
relativity’ (Einstein 1920, 12) or in other wordshe relativity of classical

mechanic<?®

The distinct notions of absolute time and absaody@ce formed the basis for
the laws of classical mechanics, and for Newtora® lof gravity. Newton's
conception of absolute space, based upon Eucligeametry, constituted some
fixed entity or phenomenon with ontological indegence from any other
phenomena contained in space (Cushing 2003, 15Mrretti 1999, 54-5).
According to Newton’s conception, whilst objectsllwhave locations in space
relative to other objects, they also have some dlaibs’ location, given the
privileged frame of reference fixed to absolutecgpaAny given point in space has
an absolute and not merely a relative location. tdaviook this absolute space to be

Euclidean and three-dimensional.

Absolute space is integral to restricted relativity Galilean co-ordinate
system may be fixed to any rigid body as a spatitdrence frame, and so we can
measure spatial properties, or the motion of areapjwith reference to a given
inertial frame (“inertial”, because the frame agidi body, given for the fixing of the
co-ordinate system, will act according to the lafvireertia, and so will not be
accelerating whether it is at rest or in uniformtime).”” A particular object is taken
to be at rest, and then this is used to supplyedfireference body for a set of
Galilean co-ordinates, from which any subsequerdsumeements are given. Even so,

each reference frame is thought to bsamerelation to absolute space, which

6 “Restricted” relativity is distinct from Einsteis’ relativity theory, in ways which | shall
demonstrate in the present section. | shall refdt &s “restricted relativity” so as not to corduis
with the relativity of the special or general thiesr

" Newton himself did not conceive of inertial framas such, and this is an updated way of
conceptualising the notion in question, although tke of this term suffices for my point here.:C.f.
(Friedman 2001, 36).
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underlies all reference frames; this conceptionspéce therefore grounds (for

example) Newton'’s first law of motion (the law okrtia).

Any inertial frame will be in uniform motion or ast (in other words, if it is
in motion, it will not be accelerating). We canrasicertain whether a given inertial
frame is moving or whether it is at absolute réstNewton’s laws hold in precisely
the same way, in either case, they are said tonbariant over inertial frames.
Nonetheless, we have the underlying notion of ajabbabsolutely at rest, and
therefore of a privileged reference frame, by éraf absolute space, even though
Newton'’s laws themselves do not single out thisilgged reference frame. Because
of such invariance, we cannot give preference ® rttotion of one body being
somehow more “actual” than the other, and such dea iis the principle of

relativistic invariance.

Newton’s law of inertial uniform motion says théta body were not acted
upon by any other force, then it would continueeiinaitely in uniform motion. But
as there will always be a force of attraction beméodies, this is never actualised
(Torretti 1999, 45-6). The principles of Euclideg@ometry provide the framework
which makes possible Newton’s laws of motion, andutimately, they ground the
theory of gravitation (as well as the restricteldtreity principle of the invariance of
the laws through a transformation to a differergriial frame). In other words,
Euclidean geometry (along with the calculus, fatamce) provides the principles at
the mathematical tier of the theory, contributiog/érds the constitutive framework.
These mathematical principles allow the constructibtheoretical concepts, defined

formulaically via Newton’s laws of motion.

Throughout Newton’s theories and laws, phenomera @raracterised
lawfully and quantitatively, in mathematical formael Such formulaic expression of
phenomena (i.e., as mathematical laws) do not ttotesta reduction of some
metaphysical truth or concept to a mathematicakesgioon, but serve just as the
actual definition of those phenomena, as well adstdor practical application
(Holton 1965, 312). As such, the concepts (foransg, of mass, force, etc.) are not

merely represented lawfully but are explicitly aefd, formulaically, by those laws.
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The concepts and explanations within Newton’s theof gravity are
applicable only by virtue of the presupposition the laws of motion. The
mathematically defined laws empirically ground travitational theory (Friedman
2001, 74). In other words, the mathematical corstréiorm component parts of the
laws of the “mechanical tier” of the constitutiveriework. The demand for some
presupposition is the necessary element. Euclideametry provides the particular
mathematical framework for the possibility of megital laws which (in turn)

define notions such as force, motion, and so on.

Newton attached a specifically quantifiable defort to the respective
concepts in use, for instance, the term “force”ebtablishing that both the mass and
proximity of two objects determine the gravitatibpall between those objectd.
Drawing on Kepler's laws, Newton was able to caltelthe exerted force necessary
for a given planet’'s orbit around another planetr (instance, the moon’s orbit
around the Earth); from here, he derived the irevexguare law as a generalised
description of the relationship between any two ieésdIf the distance were to
double, then the force would decrease by the ieveristhe squared distance-
increase: effectively, the distance is multiplied 2y and so the force decreases by
1/(2). As a result of this, the gravitational force caever be zero, because the
distance can increase indefinitéfyAccording to Newton’s third law (of action and
reaction), because gravity is constantly at workwben all bodies ‘as an action of
each piece of matter on all other pieces of mafforretti 1999, 49), then each
piece of matter also continuously reacts to thatvigmtional force as well as
generating its own gravitational force. In otherrdg any ‘body that deviates from
rest or uniform motion in a straight line bearsnggs to the action of external forces,
as well as to their magnitude and direction’ (ip&D). Newtonian mass can therefore

be introduced as the measure of the resistanac@esation given some force.

® Newton also distinguished between inherent forod Enpressed force. Inherent force is that
belonging to any body of matter, and is that wiriesults in the body continuing in a state of rest o
continued motion, so long as no external forcexisrted upon it. Impressed force is that which is
exerted upon a body of matter, such that the bedjisturbed from its inertial path or state of rest
(Torretti 1999, 43-4).

¥ Consequently, there must always be some forcegaapon a body, so long as there is always more
than one body in existence.
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Principles have therefore become the very conditioecessary in order for
the development of theoretical explanation, whichurn enables us to make sense
of the objectivity and lawfulness of the phenomenatld. These elements are also
asymmetrical in character (Friedman 2001, 38 anjj Bécause ‘without such
general rules of coordination we simply have naigéat it means for concrete
empirical phenomena to be described by the mathemhatepresentations in

questions—either correctly or incorrectly’ (ibid7)2°

With regard to Newton’s physics, then, the calcidond Euclidean geometry
formed the mathematical basis (i.e., the first)tiedewton’s laws of motion
constitute the fundamental laws and principles, (itee second mechanical tier), and
therefore co-ordinate between the formulaicallyireef constructs and the empirical

phenomena; the theory of gravity itself constitutessempirical tier.

Newton declines to suggest exactly what gravitatitself amounts to,
resisting the urge to go further than providingamcount for the phenomena, via
mathematical scientific laws or theory. Newton ames that, although we may
eventually find a further explanation about whaawvijy is (beyond its formulaic
definition), the lack of such explanation did noeke his theory any the less
successful or substantite. For Newton, it suffices that the mathematicairtén
accurately describes the phenomena in questionjnghakinecessary any further
speculation of what gravity might be on a metaptsidievel; the source or cause of
gravity is not somehow missing, but rather, itim@y not needed (Torretti 1999,
77-9), and we have a purely mathematically deficedcept. Newton explicitly
acknowledges ‘that it suffices to know the lawsgodvity [...without having to]
devis[e] a hypothesis as to the cause of theseepgieg’ (Weyl 1949, 178), precisely
because ‘[d]ynamics ... requires no laws which extemdhe causes of physical
phenomena and to the essence of such causeslasél in itself as a representation
of the regularities of phenomena’ (Weyl 1932/2099),%

8 1t is the distinctly asymmetrical nature and fimctof these tiers upon which basis Friedman
argues against Quine’s holism. The details of tigei@ent are tangential to this chapter. For the ful

argument see: (Friedman 2001, part 1, chapterr22pahapter 1).

81 As Holton points out, ‘[|he mathematical law ofgity explains a wide range of observations; that
is enough justification for accepting it’ (Holto®a5, 326).

82 Weyl frequently emphasises the mathematical foamudtatus of physical concepts, explaining (for

instance) that ‘the concept of force becomes acgoaf new measurable physical characteristics of
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In the present section | have explained the nagifca constitutive framework
by which we are given a new construal of the coowlé for the possibility of
scientific inquiry, whereby the conditions are mmder mind-dependent. Although
scientific inquiry still relies to some degree uptre cognitive capabilities of
humans, as explained in chapter 2, such cognikilis §y no means amount to the
full set of conditions required for scientific dmery to take place. We may,
therefore, think of the set of conditions for ingiprovided by the constitutive
framework, as being mind-independent (c.f.: 82:5a#)ilst our cognitive capacities
still play a part in establishing and utilising Bumonditions, the latter are not based
directly upon, nor determined by, the universal ithge make-up of the human

mind &

Having established a description of the constieuframework with regard to
Newton’s physics, | shall progress to an explamaid such a framework with
reference to Special Relativity (SR).

3.4. Special Relativity

3.4.1. The introduction of Special Relativity

In 83.4, | shall argue that despite the huge thebgnge in physics, SR may still be
understood as relying upon a constitutive framewoikshall provide the detail of

matter. [...] Mass is the dynamic coefficient accogdio which inertia resists the deflecting force’
(Weyl 1949, 149). Weyl explicitly highlights the teely mathematical definition of gravitation (ibjd
168-70). Such a refusal to make the notion of gyasonform to previous conceptualisations, for
instance, of contact mechanics, is also nicelgtithted by Weyl's account of Eddington’s descriptio
of Kepler's laws in which ‘physics has had to friégelf more and more ... from mechanical ...
interpretations’ (Weyl 1932/2009, 49); as Weyl exps, ‘Eddington recently spoke of the fact that in
Kepler's conception of the world, the music of Hpheres was not drowned by the roar of machinery’
(ibid., 49). In other words, the lawfulness of theotion of the planets is not determined by
mechanical phenomena, and no desire to make thHd wamform to mechanistic contact laws is to be
imposed onto explanations of planetary motion.

8 C.f.: The role of cognition may be resituated wiégard to the conditions for the possibility of
scientific theorisation, and | shall return to tidea. C.f.: §3.5, n.101 and n.103 (present chgpter
chapter 5, 85.5.8 and §5.6.

8 Friedman (2001) and Cassirer (1910/2003; 1921/pb6h identify relativizedx priori principles
within the general theory of relativity, as well &R (Friedman 2001, part 2, chapters 2 and 3);
(Cassirer 1921/2003, chapters 5-7). For my purpdsesgever, a discussion of SR will suffice.
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this constitutive framework; | shall also argue,tba basis of the particular features
of the constitutive principles, that SR may be sasrboth revolutionary but also
continuous, in terms of theory-change within phgsithis holds importance for the
role of Cassirer’s regulative principle (which kdhaddress in 83.5).

With its basis in non-Euclidean geometry, Einsteimelativity theory
emphasises further the difference between our phenal experience and scientific
explanatory theories. For example, space-time cepldahe individual concepts of
space and time, and no one expects that we willlegl start experiencing the
natural world differently, just because of the athas in theoretical physics. We are
not, for instance, going to have the phenomena¢rapce of the curvature of three-
dimensional space just because we understandviglatiheory; our intuitive or
phenomenal experience of space ‘tells us nothimmutalwhether the concept of
simultaneity is absolute or relative’ (Schlick 191%79, 163). Fundamental sciences
do not merely identify phenomena which are somehlime hard” for humans to
cognize (as though our sensory input in some skilseto accurately represent the
world in eleven dimensions); rather, the theorétmancepts of physics are not
phenomena “out there” for physicists to use, b aonceptual mathematical
constructs, developed specifically for the purposégheoretical explanation. In
other words, whilst the theories track the phenaméine principles, concepts and
laws themselves are the constructions necessamnake possible those theories in
the first place®

Prominent differences are easily identifiable bemvé&lewton’s theories and
SR. The notions of an absolute framework and oblales concepts are no longer
used, and the gap between experience and sciesifianation widens further still.
Although motion is already shown to be relativearding to Newtonian mechanics,
SR posits no absolute inertial frame underlying tlagious possible reference
frames. Demand is no longer placed upon theoretcaicepts to supply the

absolutes of a given theory, and empirical factg.(¢he speed of light) are given an

% The mathematically defined concepts, thereforepatoposit ontological entitiegua unobservable
phenomena, but rather formulaic constructions, Ipugenerated to serve the theory (and therefore
without metaphysical commitment, just in the saemess as “gravity” was defined for Newton). Note
that a concept-construction of this sort falls clie in line with the criteria of naturalism. C.f.
chapter 2.
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axiomatic status so that the constants are priegipinstead of concepts;
consequently, the objectivity of SR is groundedtle invariance of the laws
themselves rather than the constancy of the cosic@gt Schlick puts it, ‘objective
validity [is possible] only by sacrificing the abiste, in order to exchange it for
knowledge of the relative’ (Schlick 1922a/79, 3%3).

A further significant feature of SR is that it mhg understood as having
both an ideal and empirical element; this desaippoints to the fact that, just as
with Newton’s theory, SR has a specific constitatikamework, chosen on the basis
of an ideal (or epistemological) concern. Withinisthvery epistemological
motivation, despite the changes involved, a certaiderlying continuity can be
identified in the move from classical physics teapl relativity®’

Einstein notes that we can no longer expect to reawe intuition of the
objects of geometry:
No knowledge or intuition of these objects is assdrout only the validity of
the axioms, ... which are to be taken in a puretynfd sense, i.e., as void of
all content of intuition or experience. These axsoare free creations of the
human mind.
(Einstein 1921a/82, 234).
Where Kant takes the forms of pure intuition tovide the constitutivea priori
principles which are at the foundation of physicajuiry, with special relativity we
have a new set of constitutive principles formihg tonditions for the possibility of

scientific inquiry®

% |n other words, we need to detach ourselves fmenfamiliarity of how space and time appear to
us; as Weyl says, in order ‘[tjo grasp the true meg of the principle of relativity, one must get
accustomed to thinking not in “space,” nor in “tifhleut “in the world,” that is irspace-time (Weyl
1922/52, 154).

87 For further discussion of the relationship betwetassical physics and the special and general
theories of relativity, especially with emphasinghe continuous as well as revolutionary aspects,
see: (Einstein 1927/82); (Friedman 1977); (Holt®@6W63; 1973/88, chapter 6). C.f.: (Friedman
2001, part 2, chapters 3 and 4).

8 Despite this break with our phenomenal experienwe, should not therefore conclude that
Einstein’s theory, in some sense, attempts to gorze the phenomenal (i.e., into the noumenal).
Rather, in Kantian terms, both Kant and Einstei@ eonsidering the domain of the phenomenal,
insofar as Einstein continues to inquire into taefliness of the natural world. The widened gap
between the concepts and theories of science anghrmnomenal experience merely indicates that
Kant was writing in a specific, scientifically sitted, context.
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Before Einstein developed SR, Maxwell's equatioad been established in
order to describe the electromagnetic field. Einstebserved, however, an
asymmetry between Maxwell's equations and the &aiiltransformations of the
relativity principle of classical physics. Undeetlaws of classical physical theories,
if one used as a reference frame a body travedlintbe speed of light, an observer in
that reference frame would end up with results whim longer matched the
description given by Maxwell's equations. In othsords, taking into account
Maxwell's equations, there is an asymmetry betwé#®n inertial frame of the
observer at the speed of light and of other inefttanes (i.e., Maxwell's equations

were not Galilean invarianty.

Faced with a choice between Maxwell’s recent figdim electrodynamics,
‘of which the law of the constancy of the velocdy light in vacuois a necessary
consequence’ (Einstein 1920, 19), and the restriodativity of classical physics,
the particular transformations and details of tbegtestablished physics were
challenged, in order that a relativity principle betained. Whilst the details of
classical physics were challenged, the commitmemnelativity was not. Einstein
insisted upon the preservation of invariance withimlaws of physics, and therefore

the preservation of some form of relativity prifeip

3.4.2. The constitutive framework of Special Relatity

Einstein himself articulates the need for some ttive framework, as a way of
aligning mathematical laws with empirical phenomenben he asks ‘[h]ow ... it
[can] be that mathematics, being after all a procafchuman thought which is
independent of experience, is so admirably appaterio the objects of reality’
(Einstein 1921a/82, 233). Co-ordination is requinecrder to make sense of any
meaningful application of mathematical formulaeetopirical phenomena because

8 As Cassirer points out, ‘[t]he effort to unite rhaaics and electro-dynamics by carrying over the
principle of relativity of the first into the sectbrthus has to be given up: the Hertzian theoryctwhi
represented such an attempt, came into irrecoteilabnflict with assured experimental results.
Physical explanation stood before the dilemma efngi up a principle which had been verified
without exception in all the phenomena of motiod arhich formed a corner-stone in the structure of
classical mechanics—or of retaining it in its fiebdit denying its applicability to optical and
electromagnetic phenomena’ (Cassirer 1921/2003,. 370
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‘as far as the propositions of mathematics refee#dity, they are not certain; and as
far as they are certain, they do not refer to tgdiibid., 233).

In order to explain the constitutive framework d®,3 shall provide some
basic detail about the relativity of space, timd arotion. The relativity of space (by
virtue of the relativity of motion) and time (byrtae of the relativity of simultaneity)
highlight the components of SR which may be undextas a constitutive
framework. Einstein explains the relativity of spagia a thought experiment
(Einstein 1920, 16). If a man walks at a uniforncggaalong the length of a moving
train carriage, the man’s velocity may be calculaéher relative to the carriage or
to the train tracks. According to classical physitise definition of the man’s
velocity will be relative to the chosen referencanie, whilst the laws of motion
remain constant through any translation from onteremce frame to another.
Obviously, the man’s relative velocity is much &stvith reference to the train
tracks, than to the carriage. This should alsohlkeectise for any motion, if the laws
of physics are truly invariant under transformat{tmat is, if they are symmetrical).
We can compare the example of the walking mandovéocity of light propagation
in a beam, shone along the tracks in the sametidineas the train’s movement. If
the speed of light is relative to the referencenaas it should be if the laws are
invariant, then it must be affected in much the samay as the man’s velocity (ibid.,
18). The laws governing the speed of light showlldi ior both reference frames, so
that (under classical mechanics) we would expeaivatent results for the case of
light as for the case of the man. The should be invariant, in other words:

like every other general law of nature, the lavih@ transmission of light

vacuo must, according to the principle of relativity liee same for the

railway carriage as reference-body as when thes raie the body of
reference.

(ibid., 18-19)®
What happens, however, is that the speed of ligither than the law, remains
constant across the transformation. This fact teslaestricted relativity and, as a
result, a contradiction arises. Consequently, eithe newer laws of physics, of
which the constancy of the speed of light is altesu the restricted relativity of

% Here, Einstein is referring to restricted relagjvi
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classical mechanics, must be done away with. lerotlords, Einstein identified an
asymmetry between classical physics and the pita@p the constancy speed of
light. With the introduction of a new relativityymmetry is retained between the
advances in physics and the principle of relativiinstein, therefore, chose to

honour the preservation of the symmetry of phydmak, over the classical physics.

Einstein explained the relativity of time usingwather thought experiment
about simultaneity (Einstein 1920, 17-20). Takaibvay embankment which serves
as a fixed co-ordinate system. A train is travellmong the tracks at a uniform
velocity. If one were to imagine a diagram of thef;s say that the train is moving
from left to right; let’s also say that A lies dmetleft and B lies on the right, so that
the train would effectively be moving past A firgind then past B, across the
diagram. The line AB runs parallel to the train.WNsuppose two bolts of lightning
hit the embankment at points A and B. “A” and “Bfer to points A and B on the
embankment, and events A and B in which lightnieguos respectively at those
points. A and B also correspond to pointsaAd B on the train, which are aligned
with A and B on the embankment, as the bolts stiilet M be the midpoint of the
line AB on the embankment; lines AM and BM are #fere equal. The lightning
bolts occur so that the light from both events wakch an observer at M at the same
time, i.e., the events will appear simultaneoustite observer at M (they are
simultaneous with respect to the co-ordinate sysiethe embankment). Similarly,
M’ is a point on the train, lying mid way betweenni®iA' and B on the train. At

the moment that events A and B occur, M is aligwétd M.

Taking c as the constant velocity of light propagation, light from A must
travel the distance AM and the light from B mustvel the distance BM. As AM
and BM are equal, and ass constant, the light from both A and B must\s&rat M
at the same time. But fast as the speed of ligisoisie interval of timéstill elapses
between the moment of events A and B and the moatewhich the light reaches
the observer at M (this is the time taken for igétlto travel the distances AM and
BM). Point M is fixed, and so the distances AM &id remain equal, irrespective
of t. But the train is moving (away from A, towards Bpd so in the intervdl M’
will have moved away from M and closer to B on #@mbankment. At the time of

events A and B, M and Mare aligned, but at the time the observer at M $ee
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light from the lightning bolts, M and Mare no longer aligned. Consequently, the
distances AMand BM (the distances the light is to travel, from the tewents) will
not be equal (afte; M’ will be closer to B than A, so AM> BM’). The light from
event B reaches the observer (on the train) gtddoner than the light from A
reaches the same observer dt Wb the observer at Mevents A and B are not
simultaneous, whilst the very same two events dpeap simultaneous to the

observer at M.

Any two events A and B can, therefore, be eithenuianeous or not
simultaneous, depending upon the co-ordinate systewhich they are referred. In
other words, simultaneity is established relatiee the given reference frame;
because no co-ordinate system takes precedent@saany “absolute” status over
and above another, simultaneity cannot be an atesobncept but must necessarily
be relative. Therefore, ‘[ijt became clear thatsfmeak of the simultaneity of two
events had no empirical meaniegcept in relation to a given coordinate sysfemy
italics]’ (Einstein 1919/82, 230). We can have ranfidefinition of simultaneity, but
one which turns out to be relative rather than hibspand because simultaneity is
relative, there can be no sense in which time hgsabsolute value (if there were, an
absolute simultaneity would also follow). Remembegrthat space is bound up in
motion, we now have a notion of time which is refatto space and motion, and

therefore, all three are relative and bound upttogyé*

In order to accommodate the relativity of spaceetirmo that symmetry is
retained with the findings of electrodynamics, E#ns develops new invariance
transformations. The transformation equations fé&t provide the element of
invariance, and the velocity of the propagationigtit is given an axiomatic role in
the equations (i.e., it constitutes a part of thenulaic expression of the laws of
relativity). The invariance transformations contitd to the mechanical tier of a
theory, which co-ordinates the principles at thehmmatical tier (in this case, for

example, the geometry of Minkowski space-time) #reempirical theory, i.e., the

%1 The theory of relativity draws upon reference igidr bodies and clocks which are posited as the
instruments of measurement, and he explicitly askedges the difficulty with these notions. The

idea is that, if spatio-temporal measurements elegive, then this must also apply to any instrumen
used to measure such data, causing concern faotleetion of empirical data. Einstein makes clear,
however, that these are ‘ideal’ constructions (ims 1921a/82, 237). For a discussion, see:
(Ryckman 2005, chapter 3).
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theory of relativity, as the third and final tiéfor SR, the mechanical co-ordinating
tier consists of formulae which themselves utilméncipled laws, as opposed to
concepts. Put another way, it is the very cond&iohmeasurement which provide
relativity theory with the means for establishirgextive and lawful measurements.
This new constitutive framework may be emphasised discussion of the

importance of the light principle.

Split into itsa priori and empirical parts, the special theory consisthe
same type of constitutive framework as describedNfewton’s mechanic¥ The
relativity of space-time in no way denies the tlyeof its scientific objectivity;
instead, the role of the theoretical constant kenafrom the object of measurement
within physics (i.e., the physical concepts invalyeand given to the conditions
under which such measurements take plad¢e.understanding these conditions, ‘no
constants are immediately given, but all mustcbeceivedand soughtbefore they
can be found in experience’ (Cassirer 1921/2008);36.f.: (ibid., 358). In other
words, the concepts of theoretical explanation rolagnge, and as such, do not
ground the objectivity of a theory; objectivity cemfrom the deliberate construction

of laws, built on lawful principles.

The components from which special relativity is stoacted (or indeed, those
at the basis of Newton’s theory of gravitation) acg just out there in the world, to
be utilised in the construction of any scientifleedry; rather, some constitutive

framework must be “conceived” or “sought” such thkat can even understand the

%2 Examples of a constitutive framework and relatdz priori principles are just as readily
available for general relativity, where the prieipf equivalence is now the ‘central coordinating
principle’ (Friedman 2001, 98).

% 0On the subject of objectivity, Cassirer providée tfollowing explanation: ‘That physical
objectivity is denied to space and time by thistlyanust, as is now seen, mean something else and
something deeper than the knowledge that the te@aat things in the sense of “naive realism.” For
things of this sort, we must have left behind ushat threshold of exact scientific physics, in the
formulation of its first judgements and proposisoihe property of not being thing-concepts, but
pure concepts of measurement, space and time stittreall other genuine physical concepts’
(Cassirer 1921/2003, 357). Here, when Cassirersrtbgg objectivity is “denied”, this is in referenc

to general relativity, and does not mean that tieere objectivityper sebut that there is no absolute
fixity to the conceptspaceandtime given that ‘[ijn the general theory of relativitypace and time
cannot be defined in such a way that differencespatial co-ordinates can be directly measured by
the unit measuring-rod’ (Einstein 1916/97, 153)jolhalludes to the need fadeal measuring rods
and clocks. The latter point of Cassirer's might usefully compared to Einstein’'s remark that
‘general co-variance ... takes away from space amé the last remnant of physical objectivity’
(Einstein 1916/97, 153).
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components of the theory in the first place. Ineottvords, only by virtue of the

constitutive framework are we given theoreticalstants in the first place. The very
conditions of measurement are the source of objggtiand these conditions of
measurement (i.e., the mathematical principleslawd) are established by a given

constitutive frameworR?

We see in Newton’s mechanical laws the beginnirfgdh® decision to use
formulaically defined scientific concepts in an @xatic context, whereby
mathematically constructed notions form the bakth® axiomatic laws:

concepts, such as those of mass and force, ....are copies of particular

contents given in perception ... What we possegham are obviously not

reproductions of simple things or sensations, bebtetical assumptions and
constructions, which are intended to transform therely sensible into
something measureable, and thus into an “objegbhyfics,” that is, an
objectfor physics.

(Cassirer 1921/2003, 357).

3.4.3. The light principle and symmetry

Having established the details of the constitutreenework underlying SR, a closer
examination of the role of the light principle ksinto relief the idea that SR is just
as much continuous as it is revolutionary. In otwerds, SR may be characterised
as a continuous extension of particular methodoklattitudes, also to be found in
classical physics. Such continuity can be illumaadby drawing out the idea that SR

has both an empirical and ideal element.

The velocity of light propagation, known as thehtigorinciple, embodies
both the empirical and ideal aspects of SR. WHistlight principle is based upon
an empirical fact, its function is to act as a #ipsadly a priori relativized principle;
it becomes a component of the transformation lanwermnulae, and therefore takes

an axiomatic role (as opposed to standing merelyarasempirical fact). Any

% Such a point is precisely what Cassirer means leegxplains that ‘thougliossessea relatively
fixed standpoint only byaking it. In the choice of this standpoint, howeverjsitnot absolutely
determined by the phenomena’ (Cassirer 1921/2068), 3
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coordinating principle must have some empiricaimaet, such that it can ‘serve the
function ... [it is] supposed to serve, namely, ¢berdination of some distinguished
empirical phenomena to a particular mathematicahtisgemporal structure’

(Friedman 2001, 87). For this reason, Einstein riless SR as a “principle theory”;
in other words, ‘[tlhe elements which form ... [thedsis and starting point [of a
“principle theory”] are not hypothetically consttad but empirically discovered
ones, general characteristics of natural proceg&@sstein 1919/82, 228). In short,
instead of physical concepts forming the componehtke theory, principled laws
(i.,e. the light principle, in the case of specialativity) are used as such

componentg®

Einstein emphasises the empirical aspect to SRlaiexpy that ‘[t]he
abandonment of certain notions connected with sptice, and motion hitherto
treated as fundamentals must not be regarded @saBrbbut only as conditioned by
observed facts’ (Einstein 1921b/82, 246). After @ié light principle is proved as an
empirical fact: as Einstein makes explicit, ‘[t]l@@v of the constant velocity of light
in empty space ..has been confirmed by the development of electradycs and
optics, and the equal legitimacy of all inertias®ms’ (ibid., 246), and it is this very
empirical confirmation which motivates our abandemi of previous notions
(Friedman 2001, 88). Furthermore, SR is formulatg@tiout reference to any entity

for which there is no substantive empirical pradd.( the aether).

Although the light principle has a clear empiribalsis, there is no empirical
test which steers us towards giving the velocityligiit propagation an axiomatic
role, or indeed towards special relativity overdte choice itself, therefore, is not
empirically motivated and so the light principle @mts to a properha priori
constitutive principle. The given role of the lightinciple, therefore, turns upon a
distinctly epistemological or ideal methodologiadtitude: the choice is made to
value a new constitutive framework because it ugdhttheoretical symmetry. Such a
new chosen framework preserves the notion of iamae whilst resolving the

contradiction under the previous construal of reityt furthermore, the framework

% Schlick notes the difference between the empidsglect of special relativity, which can be deemed
‘the relativity principle as a law’, and which can be tested via experinsrd,the ideal or theoretical
aspect which can be termed the ‘relativitgory, (Schlick 1915/79, 162).
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posits no phenomena or entity the existence of wltannot be demonstrated’
(Schlick 1922b/79, 345). It is because of the idgapistemological concern for the
preservation of symmetry that ‘each measuremertagma purely ideal element; it
IS not so much with the sensuous instruments ofsoreaent that we measure

natural processes as with our thoughts’ (CassB21/2003, 365).

The preservation of invariance by virtue of somlatnaty principle, upon
which Newton’s physics is grounded, is ultimatefe tsame commitment which
leads to the rejection of the classical physicehSa concern for invariance is why
Einstein insists that, in the move away from Newgqgrhysics,‘[w]e have here no
revolutionary act but the natural continuation oliree that can be traced through
centuries’ (Einstein 1921b/82, 246). Einstein, ¢fi@re, continued with the project of
utilising specifically and mathematically definedncepts, as a means to the end of
preserving invariance of physical laws across ckfié reference frames. Both
Newton and Einstein seek to respect the relatprigciple, and uphold symmetry
within physical theories. So the initial conflicttiv, and subsequent abandonment of,
classical physics actually leads to a change madéhé name of a common

epistemological aim, upheld by both Newton and teins

3.4.4. Theory change

Comparisons have been made between various foiongatof coordinating
principles and Poincaré’s conventions, because‘riativized” element of these
constitutive principles requires that a choice ade between alternative founding
principles’® An explanation of why this is not the case wilufhinate another

respect in which SR is both continuous as welkaslutionary.

The choice of one set of mathematical principlegroanother is what
Poincaré referred to as a “conventigifoincaré 1902/82, 65), where the term is
divorced from the more familiar connotations oftanslardised norm (say, in society

or culture). Poincaré asserts that Euclidean gegnsethe most convenient form for

% Schlick, for instance, compared Reichenbach’sqiplas with Poincaré’s conventions (Schlick
1922a/79, 333); at the same time, Schlick’'s owrasdbave been characterised as falling closer
Poincaré’s conventions than Kanéigriori constitutive framework (Friedman 2001, 14).
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our experience, on the basis of the notion of sititpl (Poincaré 1902/82, 65Y.
Although choosing a convention upon the groundssiofplicity is distinctly
motivated by theoretical or principled concernsthex Einstein (1921a/82, 236) nor
Cassirer (1910/2003, 186) characterises the catiggtcomponents of SR as such

conventions®

The assertion that one theory is simpler than amoth relative to the
constitutive framework in question; the simpliciy (say) geometry is, therefore,
just as dynamical as are the constitutive prinsipleemselves. The extent to which
Einstein explicitly agrees with Poincare, thereforss not a concession to
conventionalism’ (Ryckman 2005, 64). Einstein exahat if the principles at the
basis of SR are understood as conventions, themipertance of the relative and
dynamical nature of simplicity (as well as othdatige notions) becomes obscured.
For Cassirer as well, dynamical principles are atsoventional only insofar as some
choice must be made; but the fact that the chdsedf iis dynamical is not captured
by the notion of conventions (ibid., 41 and 67).

The selection of SR over the Lorentz-Fitzgeraldotiiemay also appear
similar to a conventional choice, in Poincaré’s ssenbut the possibility of
comparing the respective theories depends upon eaegtablished choice of
constitutive framework. The Lorentz-Fitzgerald thecand SR are equivalent
empirically (Friedman 2001, 52), but are built ughstinct constitutive frameworks;
the choice between the two is therefore unlike rabroases of underdetermination
(whereby two opponent theories will supply altem®texplanations from the
common foundation of the same constitutive framéyvaks no constitutive starting

point is agreed upon, underdetermination cannat emger into the questio.

" For more on Poincaré’s characterisation of chdkearies as conventions, see: (Poincaré 1902/82,
chapter 3, especially 55-65; 1906/82, chaptensd353.

% C.f.: (Ryckman 2005, 56); (Schlick 1915/79, 1689r more detail on Poincaré’s influence upon
relativity theory, see: (Einstein 1921a/82); (Friexh 2001, part 2, chapter 4). For more on the
relationship between foundational issues in geomatrd relativity theory, see: (Friedman 1999,
chapter 2). For more on the relationship betweeindagé’'s conventions, the logical positivists and
relativizeda priori see: (ibid., chapters 3 and 4).

% Again, ‘the special theory of relativity is sudfat its advantage over other explanations ... isbase
not so much on its empirical material as on iteedogical form, not so much on its physical astsn i
generakystematiozalue’ (Cassirer 1921/2003, 354).
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Because of the lack of common constitutive framdyanotions like
“simplicity” cannot have the same meaning. Metscgh as simplicity (as a means
by which to respond to underdetermination) mayfya@iaed from within the basis of
a particular constitutive framework, but ondfter such a framework has been
decided upon. The very notion of simplicity is detgmed by the constitutive
framework in question, and can only be meaningélative to that framework. In
other words, the empirical evidence for, or themiaity of, a theory is only possible
from within the relevant constitutive framework iggilman 2001, 87-8); (Schlick
1915/79, 164).

The hypothesis of the existence of the aether \pasifically rejected (and
not just replaced) by Einstein on principled grasindecause of his insistence that
‘what cannot be demonstrated should not be assumeslist. This, of course, is a
philosophical demand, not an experiential propositi(Schlick 1922b/79, 345).
Furthermore, the aether hypothesis does not supplysame sort of coordination,
between mathematical principles and phenomena,saaclhieved by the light
principle. Although the existence of the aetherypla role within the Lorentz-
Fitzgerald theory, this fact in itself does notei an equivalent role to that of the
light principle. The aether-hypothesis appearedaasescriptive backdrop to the
Lorentz transformations, but such a feature issudficient in order to amount to a
constitutive principle (principles within a constive framework must do more than

merely remain consistent with empirical finding$jtriedman 2001, 62).

The significance of SR, in comparison to the Lazefitzgerald theory, is
Einstein’s unique interpretation of the Lorentastrmations; the speed of light is
featured in both theories, and therefore figurethentransformations of each theory,
but only under Einstein’s interpretation was it gqivan axiomatic and therefore
constitutive function (Schlick 1915/79, 161). Ittiee variation in the function of the
velocity of light, in the respective theories whitleans that SR could not be chosen
on the grounds of any experimental outcome, butgprincipled basis, because
empirical proof is only given meaning by the choafeone of the two constitutive
frameworks, under the respective interpretatiorth@transformations (ibid., 164).
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Despite the contrast in the respective interpm@tati Einstein’s revolutionary
theories are also distinctly continuous with themtemporary work in physics, in
certain respects. The constitutive use of the Iginciple was only made possible
within the context of the recent discoveries in sby, within electrodynamics and
optics. To this extent, SR builds upon previousemitiic discovery: Einstein
transforms thetatusof an empirical law, but this is only possibleairmove which is
continuous with the work done to establish that iawhe first place. According to
Einstein, SR is ‘simply a systematic developmerthefelectrodynamics of Maxwell
and Lorentz, pointed beyond itself’ (Einstein 189/230).

3.5. Cassirer’s regulative principle of unity

With the introduction of a new constitutive framewahe previous framework loses
its meaning entirely. To even try to reformulate tid framework within the new
set of constitutive principles will necessarily mehe older set of principles losing
its efficacy and applicabilitgua some framework by which mathematical concepts

and axiomatic principles are defined (Friedman 20@).

It is, in fact, precisely because of the possiibtt scientific revolution and
changes in constitutive framework, within the conéd expansion and cohesion of
human understanding, that some more universal Iighag element reveals itself.
As Friedman explains, ‘[i]t is precisely this rembbnary experience ... that has
revealed that our knowledd¢pasfoundations in the present sense: subject-defiaing
constitutive paradigms whose revision entails augen expansion of our space of

intellectual possibilities’ (Friedman 2001, 46).

We may refer to such an underlying foundation a$mata-framework”
(Friedman 2001, 44), where the latter is not idmtito Cassirer's regulative
principle; rather, the meta-framework provides tbaceptual space for a regulative

principle.’® It is across theory-change, from the position aieta-framework, that

190 Neither the three tier model of scientific undansting, nor the over-arching meta-framework,
should be understood as permanent or fixed. Treeptenodel of scientific understanding is not used
by Friedman as a means of establishing ‘differiregrdes of certainty or epistemic security’
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the foundational unity is supplied, by which rewauoary change and the relative
character of constitutive principles are to be usid®d at all. The meta-framework
position is illustrated, for instance, by the phophical discussion surrounding
geometry, to which Einstein paid attention (Friedn2001, part 2, chapter ¥}
Meta-frameworks are ‘indispensable ... as a sourceudggestions and guidance—
for orientation, as it were—in motivating and sustay the transition from one
paradigm or conceptual framework to another’ (ibdf). It is within the context of
the meta-framework that Cassirer’'s regulat@veriori principle finds its force, and
provides the possibility of understanding such rddie changes asboth
revolutionary and continuous. Whilst the meta-framek may also be subject to
revision, Cassirer’s regulative principle is thoughbe constant, precisely because it
is regulative and guides us even within meta-franr&wdebates and thought?

Cassirer’sa priori (but not relativized) principle is regulative asposed to
constitutive, and posits the notion is of a whaliyified and completed science,
directly developed from the Kantian notion of aukagive ideal. The ideal of the
completion of science is, therefore, held acrosg mevolutions or changes in
scientific theories, and is consequentlyapriori element in an absolute or fixed
sense. We can encompass the notion of the regrigapviori ideal within the notion
of the relativizeda priori described so far (i.e., the notion of a constmuiti
framework) so that the domain of constitutive piphes is always bound up with the

ultimate aim towards scientific unity and completi&riedman 2001, 64-6).

(Friedman 2001, 46), and does not necessarily leatgi particular position regarding scientific
realism or anti-realism (ibid., 64 and 118). Theref it is a way of making sense of the distinctly
epistemological issues involved in theory chandee €ohesion and continuity should be understood
as holding between constitutive frameworks, andbw&itveen the framework and the reality of the
phenomena world (whatever that may be).

191 Note that the complex relations between previausosexistent theories and SR, as discussed in
§3.4.4, and between SR and the ideas developednwitie meta-framework, demonstrate the
complexity of factors which contributed to the fation of SR. As such, SR exemplifies a theory
developed upon distinctly mind-independent condgidC.f.: chapter 2, §2.5.2; §3.3.2 above.

192 Friedman uses the combined model of a three-tiercept of theories, alongside the meta-
framework, as a more successful alternative to Kaulanticulation of the possibility of scientific
rationality and his proposal for avoiding conceptedativism across theory change (Friedman 2001,
47-57). Kuhn’s idea (1962/96), according to Friedisainderstanding, is that there are certain trans-
paradigm metrics of rationality (e.g., simplicitwhich allow us to choose between and develop new
theories; c.f.; (Friedman 2001, 50-1). The presghapter does not rest on this argument, but for
further discussion, see: (ibid., part 1 chapte®s gart 2 chapter 3).
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Cassirer still makes clear that, for any given tiiesome intellectual choice
is made regarding the constitutive framework, amdises not deny the relativized
aspect of scientific theories; the regulataveriori ideal, on the other hand, persists
across scientific development and is thereforerelative in that sense. His point is
that ‘[elach new physical hypothesis erects, awdte, a new logical system of
coodrdinates, to which we refer phenomena, whileerteeless the doctrine is
retained as a regulative idea for investigatiort Hiathese systems converge on a
certain definite limiting value’ (Cassirer 1921/3)®866). Whilst we have a set of
relativized constitutivea priori principles (i.e., those principles given by the
constitutive framework), we understand their relattharacter precisely because we
have a regulative notion of this ‘ideal state dfeft completion [of science] ... for
which there is no guarantee at all ... [but which]ave always under the obligation
to keep seeking’ (Friedman 2001, 64). Such a natfadeally completed science is

precisely Cassirer’s idea of a regulataveriori principle.

Cassirer’'s regulative ideal, then, is upheld evenoss the change of
constitutive frameworks, as, ‘[ijn the midst of tbeange of particular theoretical
instruments of measurement, the critical theorygfdst to the thought of the unity
of measurement, which indeed signifies for it nalistic dogma but an ideal goal
and a never-to-be-concluded task’ (Cassirer 192B82366). Cassirer's emphasis,
upon the desire for symmetry, and upon the simetias features of theoretical
transformation and necessary continuation, precisghoes Einstein’s explicit
epistemological motivations (c.f.: §3.4%

Thus it is seen that the initial contradiction, eppng between the principles

of mechanics and those of electrodynamics, has shiog/way to a far more

193 Although no constitutive principles are given hretstructure of the mind, it is by virtue of some
aspect (or aspects) of human cognition that we s@mymuch as think of this regulative unity.
Therefore, whatever component of cognition thisitiss also necessary to some degree for theory
construction as well as theory change. Constitugixieciples demonstrate that the vast range of
contributing factors, to the complete set of canda for scientific inquiry, have a scope way beyon
the individual mind; for instance, the cumulativeogression of science relies on the previous
establishment of years of work, as Einstein indisathen he describes his theories as the ‘systemati
development’ of the work already done in physicmgEein 1919/82, 230). The scope of such a full
set of conditions extends in many respects beybaedndividual mind, and by virtue of this fact, we
may understand the respective conditions as beimgl-mdependent; but, nevertheless, the full
collection of any such conditions includes our ipito think of an ideal unity, where the modality
afforded by unity is a crucial part of the condiigofor theorisation. In other words, RKN can be
thought of as redefining or resituating at leashe@art of the specific role of cognition within a
much broader set of conditions for scientific inguor theorisation. C.f.: chapter 5, 85.5.8 and85.
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perfect and deeper unity between them than prelyioeissted. And this
result was not reached entirely by heaping up eéxmats by newly
instituted investigations, but it rests on a caltittansformation of the system
of fundamental physical concepts.
(ibid., 373).
The achieved unity, referred to here, highlighess¢bmmon aim of both Newton and
Einstein to uphold symmetry, within their respeetirelativity principles. Unity, in
other words, is not merely maintained but activsgyght.

We can see precisely such a meta-framework in plache emergence of
Einstein’s physics, given the principled prioritisa of the notion of symmetry, a
concern which entirely follows on from Newton’s traged relativity. Cassirer, for
instance, points out that the decision to transfamempirical law to an axiomatic
principle is guided by the ultimate aim towardsstgmatic unity and completeness,
of scientific exposition’ (Cassirer 1921/2003, 369he demand for symmetry
instantiates the explicit importance given to tltion of an underlying ideal unity
that persists throughout scientific discovery, &l as an explicit aim towards, and
demand for, such unity within the formation of thee. Einstein, in other words,
may be seen as explicitly upholding the regulatprnciple of unity in his
expectation that scientific theories should be ati@rised by symmetry (which in
turn demands the modal commitment to the lawfulradstheoretical explanation,
even where such theories are subject to changethbr words, unity is demanded
for the very possibility of cohesive generalisatipindeed, the notion of unity is
precisely that which makes possible the modalitthebretical generalisation.

Furthermore, Einstein paid great attention to thelopophical debate
surrounding the mathematical principles which bexdhe constitutive foundations
of relativity theory (Friedman 2001, 108 and 1I#)e debates about geometry and
symmetry, in which Einstein took such great interese aspects of inquiry and
intellectual exchange belonging to the meta-frantew&uch considerations and
philosophical debates allow the development of rdeas, from the foundations of
already-established concepts or fields of invetibgaby variously building upon or

transforming the established thought). The metardnaork therefore contributes to
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the set of conditions which makes possible bothctminuity from theory to theory,

as well as the revolutionary aspect of theory ckang

The discussion and debates of the meta-framewaka &et of broadly
epistemological or philosophical concerns, are fi@echange as well. Cassirer's
regulativea priori principle is given at the level of the meta-franoeky and also
carries over into a given constitutive framewolilky@ugh its role remains regulative.
It is, as it were, that guiding element within ansttutive framework, steering us
towards our goal of unified scientific understamyjias well as serving a regulating
function within theory development. It is the vedgsire for scientific unity (in
Cassirer's terms, the possibility of a completederste) which motivates the
development of new theories, and subsequently eadldth the continuity over, and

revolutionary aspect of, theory change.

The notion of a completed science is a purely @ud ideal, guiding our
inquiry from one theory to the next; we can coneei¥ this regulative principle as
being necessarily combined with any given constéuframework. Put otherwise,
the relativized constitutive framework is containeg (or is combined with) this
regulative principle. It is precisely our understary of this ideal by which we can
understand the priori principles asspecifically relative; ‘[t]hat every realization,
which the demand of thought for ultimate constar#s find within the empirical
world is always only conditioned and relative, isaganteed by the unconditionality
and radicalism of precisely this demand’ (Cassi&1/2003, 365). The point is that
we only get the notion of the “relativized” by hagi some ideal notion of a
completed and unified whole, against which relaation is to make sense in the
first place. As Cassirer explains:

these “relativizatitons” are not in contradictiontiwthe doctrine of the

constancy and unity of nature; they are rather ael@é and worked out in

the name of this very unity. The variation of theasurements of space and
time constitutes the necessary condition througithvthe new invariants of
the theory are discovered and grounded.

(ibid., 374).

Recall that this overarching awareness of the gssjon of science, guided in a

regulative sense by the notion of the completiosaiénce, is a specifically Kantian
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idea. The possibility of constitutive frameworksyntaining relativizeda priori
principles, in combination with the regulatiaepriori ideal of Cassirer’s principle, is
precisely the broad Kantian naturalism | proposaragpdated answer in response to
the KQ. RKN, therefore, supplies a persisting Kamtyet naturalised approach,
which remains consistent with the relevant develepi® in science since Kant's

writing.

Einstein may be said to aim at Cassirer’s pringiplehis commitment to the
notion that there should be symmetry to be founthalaws of physics. Einstein,
therefore, provides an example of a scientist wihgl the regulative ideal of a
unified science; such an example is precisely wmatkes the metaphysical
endorsement of the PPC and the PNC permissiblenatigalistic position.

3.6. Conclusion

In this chapter | have examined and defended tbeig® detail of a Revised Kantian
Naturalism (RKN). As such, RKN amounts to the notid a constitutive framework
in which relativizeda priori principles are established, as the conditionstlier
possibility of inquiry under a given theory, in cbmation with the regulative
principle of unity. Having highlighted the compoterof RKN (the constitutive
framework and the principle of unity) across botemikbn’s physics and SR, | have
also demonstrated that RKN provides an understgndinscientific rationality
whereby theory change may be characterised in tefragntinuity at least as much
as in terms of scientific revolution. The emphagiaced by Einstein, upon the
demand for symmetry, exemplifies the way in whichiegulative ideal unity is
presupposed within the practice of scientific tlyewrmation. The notion of a
regulative ideal of scientific unity is significarior chapters 5 and 6, and so

Cassirer’s regulative principle will be examinedtifier in chapter 4.
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Chapter Four:

Regulative Boundaries and the Notion of the Noumeta

4.1. Introduction

In chapter 3, | have defended RKN (Revised Kanbituralism), a core part of
which is Cassirer’s idea of the regulataeriori principle of a unified science. The
present chapter serves the twofold purpose of gioyia deeper understanding of
Cassirer’'s regulativa priori principle, as well as an argument for the clairat th
such a principle is both distinctly Kantian andoatecessarily a part of RKN.

In order to explicate the above points, | shalluarghat the Noumenal in its
correct construal, according to Kant, is a reguéaboundary notion of the totality of
thought; | shall refer to such a construal, for ethil argue, as a “noumenal-
phenomenal boundary®* The notion of a Regulative Boundary for scientific
inquiry (RB) constitutes the naturalised form ofetmoumenal-phenomenal
boundary, and also amounts to Cassirer's regulasivgriori principle. The
noumenal-phenomenal boundary, therefore, is noitich to the RB, but is the fully
Kantian idea, before it is adapted (so as to canstithe RB); the RB, in other
words, is the notion which, together with the caosve framework, characterises
RKN.

%4 Given the wide range of interpretations, and taeious terms used, | shall use “Noumenal”
(capital N) to refer to Kant's notion in the broatisense, prior to committing to any interpretation
(for instance, of the noumenal-phenomenal boundary)

82



4.2. A regulative boundary for conditions

Two points justify the claim that the RB is spemaliy Kantian, according to the

modified construal of RKN. First of all, some braaation of the unconditionedua

regulative boundary, still follows from RKN (c.fchapter 3, 83.5). Secondly, Kant

specifically applies the regulative principles add@on to inquiry, towards the end of

the CPR and therefore brings the regulative use of Reagoman application of the

noumenal-phenomenal boundary, directly to bear ugh@n issue of naturalistic

inquiry.

In the present section, | shall argue for thet fosthe two claims above,

namely, that a broader naturalised construal ofuti@nditioned follows from the

naturalised conditions for the possibility of sd¢i&a inquiry (or, in other words, the

notion of the principles within a constitutive framork). Put otherwise, the general

concept of the unconditioned automatically fall$ fsam the concept of conditions,

by definition. Once we specify naturalised conaiipthe derived boundary notion is

also consistent with naturalism. As | wish to shitvat the boundary notion follows

from conditionalityper se for this section only | will avoid reference tcaktian

terminology. The argument in question runs as vadlo

1)

2)

For any human activity or event (for instance, fhractice of scientific
inquiry) there will be some set of empirical commlis in order for that
activity or event to take place (such conditionschaot be necessary, but the
very presence of any conditions at all is itsel€assary). Let us call the
notion of such conditions (whatever they may be particular cases)
condition-set X.

Any conditions necessarily impose constraints dmeteffore have limits,
which limits in turn can be understood as the bampat the limits of those
conditions. Put another way, there is some totaléyerated by the full
extent or application of those conditions. For tpessibility of the
containment of that totality, there must be sonosute so that the “whole” is
unified, quaa totality. In turn, closure entails some edgearndary, i.e., the
boundary itself is conceived as that against wkhehtotality is bounded, and
amounts to the unconditioned. This boundary is &tmecessarily as the

limitation to those conditions, regulating theitatity.
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3) Our set of conditions X therefore implies the idgahe unconditioned as a

boundary notion.

Premise one may be taken as self evident, on tkes Ithat any human
activity, experience, event, etc., is necessaripden possible by the presence of
conditions which generate its possibility (howeeemplex, or indeed trivial, such
conditions may be). It is impossible for any aspeicexistence or experience to
occur under “no conditions”. All circumstances, g experiences and so on, must
be conditioned in some respect, given that we mite fcreatures, and given that

there is distinction, division and individuationtime natural universg”>

Regarding the second premise, conditions autoalgtidemand us to think
of extension or continuation beyond those cond#jore., that which constitutes the
unconditioned. Were a totality not contained by tleéion of a boundary (whatever
provides closure for that totality), then it wouldt actually be a totality; it would be
infinite, indefinite, or something less than th&atoBy definition, a limit is imposed
from the very stipulation that there are conditioaslimit functions only at the

potentialexclusion or prohibition of some possible contimuabr extension.

Put another way, the notion of “conditions” preggoges the specification of
certain criteria to be met; conditions are, themefaecessarily finite. Given our
capacity to conceive of that which supersedes ihite f(the indefinite, infinite
continuity or division, etc.), we cannot help buinceive of continuity beyond a
given limit. A boundary implies something againgtieh its contents are bounded,
in other words, some continuation or extensfrin other words, the limit of the
conditions means the imposition of a limiting boand the boundary, in turn,
implies the contained totality of those conditiqesen where this totality can only
be a heuristic idea). The totality of conditions tiserefore bounded by the

unconditioned.

1% There may be deep theoretical explanatory modefshysics within which no such individuation
obtains, but the point is that, on a more localiseale, we do identify “individuals” (animals, obis,
categories for classification, etc.).

1% The term “extension” carries implications of sphtnetaphor; such terminology, however, can
easily be discarded. We may readily think of alustexamples (for instance, numerical extension).
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Recall that RKN endorses the presence of somefsebnditions as the
particular principles given, under the constitutivamework, relative to a given
scientific theory. Such conditions are not fixedf there is nonetheless the demand
that a constitutive framework be in place, whatetwer principles happen to b¥.
We may replace condition-set X (above) with cowdisi under RKN, and the

naturalised boundary notion follows.

The relativity of these principles may appear ¢oab odds with the notion of
this totality. The conditions are repeatedly repthand updated, and the principles
are only ever relative to a given constitutive feamork. As such, any fixity of
principles is necessarily off the table; the notdisome unified totality may seem to
demand some sort of fixity, but is not a problenme @éan think of the totality of all
and any such relativized priori principles (the full set of all eventually utilide
relativized principles, and not just one particusat which is subject to change),
along with all other conditions for scientific inigpa*°® From the full set, we are then
able to think of the full totality which follows,f@ completed science. Nonetheless,
we are not permitted to think of this final scienoeany constitutive sense, and so
the notion must only be a regulative guide. The ®Brefore constitutes the
following:

The Regulative Boundary (RB) is the ideal notiortheg# totality of a unified

science, thought of as a heuristic boundary whscto iguide our continuing

inquiry.
As a regulative notion (i.e., a guiding notion whis not constitutive), we need have
no idea about its particular contents (who knowsitvwehcompleted or totally unified
science might look like). At the same time, it isauralistic notion (in line with
RKN and the KQ), and so does not carry any metapalydaggage (beyond the

modality inherent in the claim; c.f.: chapter 2,3%2)%°

197 The relationship between the theory and constiytrinciples is asymmetrical, because the theory
depends upon the constitutive mathematical and amécél principles in order to be so much as
meaningful and applicable (in other words, unddifferent constitutive framework, the same theory
would not be applicable to empirical phenomena).

198 The constitutivea priori principles relative to a particular stage of thetimal explanation do not
amount to the full set of conditions for scientiifiqjuiry or explanation, not even for that giveags.

199 Recall from chapter 2 that methodological natsralallows us to hope for such a unity of science,
or use it as a guiding notion which regulates they wn which we continue to inquire, whilst
simultaneously acknowledging that humans might nestually achieve a unified science for one
reason or another.
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We can also examine the use of Reason in the seCoitidue (Kant
1788/2004) and thir€ritique (Kant 1790/2000), but such an examination is bdyon
the scope of this chapter. Examination of the ndtém the CPR suffices for my
argument, although | shall briefly refer to theiantof the sublime from the third
Critique (Kant 1790/2000) as a supplement to my discussfon.

4.3. Criticisms of the Noumenal

4.3.1. Unthinkable objects

In 84.4 onwards, | shall defend the noumenal-phe&amahboundary as a properly
regulative boundary notion, which avoids any imgicns of a distinct but
inaccessible realm or its contents (for instan@@jnmenaqua objects). | shall also
defend the possibility of a “Broader Reading”, adoag to which this construal of
the Noumenal is possibté’ Finally, 1 shall mount a defence of the noumenal-
phenomenal boundary against prevalent criticisithénliterature. Before doing so,
therefore, in the present section, | shall revibe hain criticisms and disagreement
in the literature, and shall demonstrate how theSjctions arise from Kant's

writing.

Criticisms of the Noumenal (upon various interptieins) date back to
Kant’'s contemporaries, such as Jacobi (Guyer 1983); (Beiser 1987, chapter 4,
especially 122-124). Many of the readings of theuidenal treat things in
themselvespr noumena, as objects (in a way comparable withj teast analogous
to, phenomenal objects). Kant often uses the tétimisy” or “things in themselves”
when discussing the Noumenal, and so there is (atadwlably) a great deal of

110 Cassirer is emphatic that ti#Ralone is not sufficient for providing the full dyméc character of
the noumenal, and that for a complete understapdingexamination of the seco@titique (Kant
1788/2004) and thircCritique (Kant 1790/2000) is required (Cassirer 1918/816-217). For an
especially comprehensive examination of these ssaee: (ibid., chapters 5-6).

1) do not take the Broader Reading to be identiditth the noumenal-phenomenal boundary; the
Broader Reading is the position from which to rdéaht's texts, and the noumenal-phenomenal
boundary is the notion we derive as the correcstaal of the Noumenal, resulting from the latter
reading.
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subsequent contention surrounding Kant’s ideash @umcus upon objects leads to
contradictions, which are taken as reasons to trejdwlesale the notion of the
Noumenal, and indeed many of the criticisms doallotwv room for the possibility
of the Broader Reading, or of the noumenal-phenamkaundary as a legitimate
construal™® Where something like the noumenal-phenomenal baynds
acknowledged, commentators still tend to placeematgemphasis on the notion of

noumenajuaobjects.

The treatment of the Noumenal as a set of objéstsnonetheless,
understandable, given that Kant initially introdsithe Noumenal by a comparison
between noumenal and phenomenal objects respsggtivaich is even explicit in
the title of the section ‘On the ground of the idistion of all objects in general into
phenomenandnoumena(CPR A235-60/B294-315). Kant explains that:

[a]ppearances, to the extent that as objects theyh@ughts in accordance

with the unity of the categories, are callpdaenomenalf, however, |

suppose there to be things that are merely obgctise understanding and
that, nevertheless can be given to an intuitiothoalgh not to sensible
intuition ... then such things would be calle@limena

(ibid., A248-9).

Here, “noumena” are presented as those “thingsth(@mphasis on their status as
objects) which are thought through the pure corxceftthe understanding (so,
without synthesis between the categories and derisinition, as is the case for any
object of experience). From such a characterisatiothe Noumenal as a set of
objects, two major and frequent criticisms of theulhenal arise; the two issues in
question may be characterised as the problem afrtkeowable, and the problem of

causation or affect (Van Cleve 1999, 153), to whishall turn now, one at a time.

The first difficulty revolves around how we canokn that the Noumenal is
inherently unknowable; we cannot form any judgemmatiout the Noumenal, but

still attempt to do so even in making that verynpdPriest 2002, 82). As a result,

112 By suggesting that a commentator does not consiideBroad Reading, | do not intend to imply
that they pay no attention to how Kant's ideas tlgver hang together overall, or that they have not
undertaken careful textual analysis.
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Kant’s notion of the Noumenal has been diagnosetaspect of incoherence’ in

Kant's thought, arising from ‘distortions and pewiens’ (Strawson 1966, 248}

The perceived difficulty of our knowledge of thedmenal is put well by
Priest, when he explains that ‘Kant [is] writingyery large book at least purporting
to inform us about ... noumena. His own theory wothlerefore seem to be both
within and without the known’ (Priest 2002, 80). Mapecifically:

if 1 can think about certain objects, then | muaté some way of fixing on

them mentally; and | can use this fact to make thkensubject of some

assertion ... Hence noumena are precisely contoagiobjects beyond the
limit of conception

(ibid., 82)1*

The idea is that, in the process of making thggmilents needed, to explain
that we cannot make claims about these noumend, $tdinends up applying the
categories in order to point out that this is pelyi what one cannot do:

When Kant says that noumena may be supposed tb.exie deploys the

Category of existence; when he says that they atrenrtime, he deploys the

Category of negation. Even the statement that theedories cannot be

applied to noumena deploys the Categories of piisg#ind negation!

(ibid., 81-2).

As a result, we are able only to understand ane kaowledge of that to which we
can apply the conditions for any experience. If are supposed to somehow
conceive of noumena, or a noumenon, it looks asighowe necessarily must
involve the concepts of the understanding, as ¢omdi for experience and
judgement, and at the same time must necessatilgiraas upon such conditions. If
we assume that noumena are such “things”, beyoaddtssibility of judgement,
then certainly a contradiction arises: to assextpgbssibility of ‘things about which
we cannot judge ... [is to] existentially quantjffgver them, and so appl[y] the

Category of plurality’ (ibid., 82).

13 Cf: (Guyer 1987, chapters 15 and 16); (Strawd®66, 263). Whilst Guyer considers
transcendental idealism to be ‘harshly dogmatiaiy& 1987, 333), he takes Kant’'s overall project
seriously, and is sensitive to how the th&g#iqueshang together overall (Guyer 2006).

114 Noumena are characterised by Priest as “certgct}, which we have to be able to “fix on”;
such a description implies a presupposition thatdbntents of a given thought must be definite or
particular in some way.

88



4.3.2. Noumenal causation

The second major criticism highlights the similafficulty of how the Noumenal
should be able to cause, or give rise to, the pimenal realm. Because causation
exists only as a concept of the understanding, isritierefore only applicable to
judgements and objects of phenomenal experienceyuweinto a very similar
contradiction. By trying to claim a causal relasbip between noumenaua
objects) and phenomena, we extend the applicatiorcansation beyond the
phenomenal. If causation is in fact a category led tinderstanding, then any
judgement of causality ought to be one in which ¢ategories can be applied. But
the noumena are supposedly those things which tdensuitable for judgement or
cognition. Causality is a notion supplied purelythg very act of cognition where
the categories are applied for the representatiophenomenal objects; causation
cannot be applied beyond phenomenal objects, buwssert that the Noumenal
causes phenomena is to apply the categories bdiengthenomenal realm, and to

characterise causation as something which may aedapendently from cognition.

In light of passages such as the following, it islerstandable that one may
take Kant to be talking about two sets of objects:
[It] follows naturally from the concept of an appa@ace in general that
something must correspond to it which is not irelftsappearance, for
appearance can be nothing for itself and outsidmiokind of representation;
thus, if there is not to be a constant circle, Ward “appearance” must
already indicate a relation to something the immedirepresentation of
which is, to be sure, sensible, but which in itseithout this constitution of
our sensibility (on which the form of our intuitias grounded), must be
something, i.e., an object independent of sensibili
(CPR A251-2).
Here, one could take Kant to mean that for eaclkeablpf appearance, there is a
corresponding (and implicitly equivalent) objectn “itself”, implying that the
Noumenal is a realm of such objects, and that scasal relationship does hold

between the two realms. Such terminology introduitess notion of particulars
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within the phenomenal realm, and so (implicitlyg gqually individuated particulars

of the Noumenal.

The latter set of ideas, if taken at face valugtagay entail a contradiction.
Talk of objects at all already commits us to saysognething positive about the so-
called contents of the Noumenal, as though it ve@me domain with members or
components suitable for description. The contramhicarises because we cannot so
much as distinguish individual objects without sméy, and therefore, cannot do so
without our forms of intuition; but Kant makes exjil the idea that things in

themselves cannot be cognized via the sensibility.

The debate between the “Two-Aspect” and “Two-Wornbdisition does not
appear to offer a means of rescuing the Noumewah ftontradiction. The Two-
World approach constitutes the view already desdiilwhereby Kant posits two
distinct domains of objects (a set of phenomeng@atb and also a set of separate
but corresponding noumenal objects). The Two-Aspesttionamounts to the claim
that Kant posits just one set of objects, but thea aspects or standpoints from
which that set is considerétf. Both positions, however, still rest on a constinal
which things in themselves are taken to be objextsp hold some relationship to

objects'*®

There is evidence in Kant’s text which suggestsetbing much like a Two-
Aspect position, for instance, when Kant makespiiat ‘that the object should be
taken ina twofold meaning (CPR Bxxvii). Similarly, Kant asserts that ‘the same
objects can be considered from two different sid@sid., Bxviii, f.), and also

describes the Noumenal in the following way:

15 Strawson advocates the Two-Aspect approach (1Z85254), as does Allison (2004, chapter 8).
There is a tendency in contemporary literature tdedavouring the Two-Aspects approach over the
Two-Worlds approach (Guyer 1987, 334); (Van Cle®89, 7). In spite of this trend, others argue
that the ‘linguistic evidence’ in Kant's writing de not point us unproblematically towards either
position over the other (ibid., 145). For a criticamparison of the two positions, see: (Hanna 2001
95-119); (Van Cleve 1999, 6-8 and 143-150).

116 The very phrase “things in themselves” (pluralpdraes unhelpful because, if we cannot know
anything about the noumenal world, this would edelwur ability to enumerate or quantify any
supposed entities in that realm (for instance,ubhopositing plurality). Such an argument is imiplic
in Schopenhauer’'s deployment of the term ‘thingtéelf’ (Schopenhauer 1859/1969, 4) where he
continues to use Kant's overarching idea whilstisefg to adopt the implication of plurality.
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our understanding acquires a negative expansien, ii.is not limited by

sensibility, but rather limits it by calling thingis themselves (not considered

as appearancespumenaBut it also immediately sets boundaries for fisel

not cognizing these things through categories, @anerely thinking them

under the name of an unknown something.

(CPR A256/B312).
When he refers to things in themselves “not comedi@s appearances”, one might
infer (especially in light of Bxxvii and Bxviii-xixf., above) that Kant conceives of
objects in general, along with two positions frorhiet to view those objects, i.e.,
one in which they are considered in combinatiorhwiir subsumption under, the
conditions of experience (phenomenal objects), thed one in which objects are
considered “in themselves”, separate from the c¢mmd of experience. But even
with the Two-Aspects approach, although we haveppsd positing distinct
noumena in a separate realm, we are still charsictgthe Noumenal with reference
to someset of objects. Allison, for instance, defends N@mmenal as a boundary
notion, under the Two-Aspects approach (2004, 56e8en so, the focus upon
objects is still retained by the nature of thisipos. It is therefore unclear what the
Two-Aspect position has to contribute to the notadnthe noumenal-phenomenal
boundary, over and above its potential use as antcplar way of unpacking that
earlier stage of Kant’'s development of the noum@hanomenal boundary. Despite
the outcome of the Two-Worlds/Two-Aspects debatey groponent of the
Noumenal in terms of some set of objects one wanother is, therefore, still faced

with over-coming the difficulties outlined aboV¥.

4.4. The noumenal-phenomenal boundary defended

4.4.1. The “Broad Reading”

Within the criticism, debate also surrounds theeeixto which the various terms are

co-extensive and Kant himself does seem to takeomwmore of these terms to be

7 Some commentators reject both positions, on theshiat neither adequately addresses the
problems articulated above (Guyer 1987, 334), movigdes an acceptable reading of Kant, even if
Kant's textual references to a “twofold meaningé atonetheless worth serious attention (Hanna
2001, 108-9).
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interchangeable whereas, at other points, thereaapip be distinctions?® Some
commentaries have dedicated a lot of space to glintigrnthe various ways in which
Kant appears to be talking about objéctsOthers acknowledge the difficulty of
interpreting theCPR due in no small part to the extended time-frawer avhich it
was written, and the subsequent variations in tiernative readings available
(Priest 2002, 73-4Y° Whilst acknowledging the sensitivity needed, tokta such
difficulties, some still reject the notion of theotdmenal even in its negative

construaft?!

The Broader Reading | endorse, from which we aravehe noumenal-
phenomenal boundary, is the one advocated by @as€l918/81), and also
emphasised by Kemp Smith (1918/2003). Cassirerearthat:

[if one approached the ... concepts of the transeetad and of

transcendental philosophy, as they appear in tgabieg of theCritique of

Pure Reasonwith the idea that one is hitting upon ready-mihtoins whose

value is settled once and for all, then one musstitably be perplexed by the

further progress of the book.

(Cassirer 1918/81, 143).

Kant’s notions are best read as developing througthe CPR and then further still
in the second and thir€ritiques (Kant 1788/2004; 1790/2000)Yhe inherent
concepts, therefore, are not pre-established aarifiet! but gradually unfold with
the progression of Kant's writing. Consequently, @anot simply look for a full

and definitive explication of the various notiongheir initial definitions in the text.

The emerging construal gives us licence to takenbumenal-phenomenal
boundary as Kant's fully developed idea, over apova possible implications from

earlier passages (for example, in ‘On the grounthefdistinction of all objects in

18 For instance, Allison points out a potential distion between the “thing in itselfand the
“noumenon” (2004, 58).

119 For a strong account of such subtleties (for exapgf the relationship between the noumenon
and the transcendental object in the A editiong: g&llison 2004, chapter 3); (Kemp Smith
1918/2003, 408-14). C.f.: (Van Cleve 1999, chap®r

120 van Cleve concedes that the terms “noumenon” ahéhd in itself” may or may not be
coextensive or synonymous, depending on whethem#égative or positive version is considered
(Van Cleve 1999, 134), but then having acknowledieddistinction, he proceeds to use these ‘as
interchangeable terms’, on the basis that Kanhadtees so (ibid., 134).

12LC f.: (Allison 2004, 50 and 57); (Van Cleve 19385).

92



general intagphenomenandnoumeng CPR A235-60/B294-315) where Kant was
‘not in a position to explain that ... [we can] tthguish between understanding ...
and a higher power to which he gives the title Reas.. [which generates] a unique
concept, that of the unconditioned’ (Kemp Smith 82003, 414).

The idea that the notions Kant employs are natlfirestablished and fixed,
in the first instances of their use, suggests am@ source for the identified
contradictions: if we assume that the notions ally fleveloped at the outset, then
we end up missing the full force of Kant's ideas. @assirer explains:

[tlhe concepts ... are not a stable foundation fer tiovement of thought

from its beginning to its end, but they evolve and stabilized in the course

of this very movement. Anyone who does not keep thension in mind,
anyone who believes that the meaning of a spetifidamental concept is
exhausted with its initial definition and who tri@shold it to this meaning as
something unchangeable, unaffected by the progoéshought, will go
astray in his understanding of it.

(Cassirer 1918/81, 142).

On such a reading, ‘[m]uch that in isolation appeamtradictory is illuminated only
when it is ... interpreted in its whole contexbidl., 143). In other words, we need to
understand the establishment of the noumenal-phenaimboundary as a
development or process occurring withine CPR and approach any textual
evidence accordingly. The Broader Reading not dhlyninates the full notion of
the noumenal-phenomenal boundary, but also higislighidence of the beginnings
of this idea even within the earlier passages (gttwetrospectively). Earlier
passages alone do not supply the completed flestiedersion of the noumenal-
phenomenal boundary, but upon the assumption beafull construal eventually
comes to light, then such earlier passages carh&@aderised as the first signs of
germination, of ideas which are to develop propérlglue course. | shall indicate

some examples of these earlier references, whienearg.

Because of the gradual emergence of Kant's ovemilfit, particular terms
will inevitably take on different inflections, and haldferent conceptual relations to
one another, at different stages of the text. Whigstain terms may legitimately

create problems if only read within their immedidaextual context, we can
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understand these difficulties not as mistakes artradictions, but rather as the
hallmarks of ideas which are still in developmestkant writes. The meanings in

the earliest stages are superseded by the evemeagience of the mature concepts.

The problem, then, is not that the various refetenns for the Noumenal
must be untangled and assigned their correct firednings, so as to see how each
fixed notion relates to the others; neither is greblem a case of establishing
whether the notions at hand are coextensive orcim@mgeable. What is important,
instead, is the job of explicating and identifyitige emerging breadth and depth of
the final construal at which we arrive, namely tm®umenal-phenomenal

boundary**?

The interpretations which consider noumeypa-objects give rise to some of
the frequent objections outlined above. Such ampres therefore, do not get us
very far, whether or not the commentator acknowdsdtpe subtler differences and
shifts in meaning, or the negative construal. Myuanent is that, on the basis of the
principle of charity, if the criticisms in questid@ad to the rejection of the notion of
the Noumenal, and when a subtler, alternative ngpidi plausible and also prevents
such criticisms, then readings of the former typedlittle to offer and it is entirely

legitimate to favour the Broader Read’d.

Taking into account the time-frame over which Kanttitical philosophy
was written, this Broader Reading is supportedhaytext to the extent that we can
track the increasing clarity to, and development tbe noumenal-phenomenal
boundary as a regulative boundary notion, as tkteteves on. Kant, after all, wrote
the CPR over a number of years, so it is highly conceigathiat his concepts and
ideas matured with time over that period, with angaevision. The development of
the noumenal-phenomenal boundary, as a part ofyminely Critical standpoint’
(Kemp Smith 1918/2003, 414), is made manifest tdwahne end of th€PR in the

notion of the unconditioned. Such consideratiomslee the reading plausible and,

122 A particular meaning given to a term in earliesgmges (for instance, in ‘On the ground of the
distinction of all objects in general inphhenomenandnoumeng CPR A235-60/B294-315), and its
semantic relation to other descriptions of the Nenat, is important only in its contribution to an
understanding of the wider context in which themtary notion gradually develops.

123 For further scholarly evidence for this readirgg:s(Cassirer 1918/81).
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coupled with the fact that it avoids the respectivigéicisms, | propose that this
Broader Reading (resulting in the full construal the noumenal-phenomenal
boundary) is the one to favour. If we assume thabtls work and ideas are a
completed and stable system from the outset, theeewd up missing the full force
of Kant's transcendental philosophy (Cassirer 1818/142-3); (Kemp Smith
1918/2003, 520-1).

4.4.2. The noumenal-phenomenal boundary and the piciple of Reason

The noumenal-phenomenal boundary, properly undstst@mounts to a regulative
boundary notion. Put another way, the regulativaggle of Reason (illustrated in
the discussions of the Ideas of Reason, and tred, Ifbe example) is identical with
the application of the noumenal-phenomenal boundar§4.4.2, | shall explain how
the noumenal-phenomenal boundary is manifestetidptinciple of Reason; in the
course of doing so, | shall provide further evidemeich both supports the Broader
Reading, and demonstrates the character of the emaimpphenomenal boundary.
The present section will, therefore, also provide groundwork for my subsequent
argument (in 84.4.3) that such a construal of thenmenal-phenomenal boundary

withstands criticism.

The principle in question is precisely the reguata priori notion of the
noumenal-phenomenal boundary; it is the applicatibthe noumenal-phenomenal
boundary which is just the employment of the retugea priori principle of Reason
(although, | should emphasise that | am interestdg in the underlying principle
exemplified by, say, the Ideas of Reason, or tlealldrather than in their specific
details). Some totality or “all-ness” of conditionmplies the bounding or
containment of the totality; in other words, it ihes the unconditioned given as a
regulative boundary notion. The way in which Reafgatures in th€PRoverall is
very complex; initially, for instance, the transdental ideas of Reason are
characterised as ‘really ... nothing except theegates extended to the
unconditioned’ CPR A409/B436). As Kant works through the Antinomiasd
cosmological ideas, and onwards, we find that teas of Reason ‘are still more
remote from objective reality thawategories (ibid., A567/B595), and then

‘something that seems even further removed frorediivie reality than the idea is ...
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theideal (ibid., A568/B596)*** The metaphysics of the Transcendental Dialectic is
also not without difficulty®®> As my ultimate goal is to explicate a naturalised
regulative boundary, |1 do not commit to the varionstaphysical consequences of
the Ideas, principles and Ideal of Reason, andsé@ll not go into detail about these
concepts. The Ideas and the Ideal are relevant wnlthat they illustrate the
underlying principle of Reason, which is just thgplkcation of the boundary Kant

seeks to utilise, i.e., the noumenal-phenomenahday.

Upn the Broader Reading, the noumenal-phenomenaidary is a limiting
regulative boundary, posited as a negative notithilst it makes possible the
conditions of experience (and so has a negative tlplay in connection with
appearances), the noumenal-phenomenal boundargt isordo with the cause of
representations, or the things which are to apfiesrind or prior to the appearance);
the noumenal-phenomenal boundary is the unconditiosetting a limit via the
notion of the totality of conditions. To posit theumenal-phenomenal boundary is,
therefore, just to speak of a negative regulativeunidlary, understood
problematically, and not some positive domain, dfyjer set of objects; neither is
the noumenal-phenomenal boundary constitutive porething about which we can
assert positive claims. The full character of te@menal-phenomenal boundary is
illuminated in Kant’'s principle of Reason (instaéd, for example, in the Ideas of
Reason) where Reason demands the notion of a tiegulmified totality'*® The
principle states that Reason cannot help but gememme notion of the unity of all
conditions, as a totality and regulative boundantiam; in other words, the
application of the principle igust the application of the noumenal-phenomenal
boundary. The spelling out of the essence of thisicjple of Reason (the
unconditioned in its regulative use) constitutescgely that same argument given in
§4.21°7

124 There is an important difference, for examplewsen the regulative principle of reason’ CPR
A509/B539), and ‘the principle of absolute totality [as] a cosmological constitutive principle’
(ibid., A506/B539).

125 gee, for example: (Kemp Smith 1918/2003, 478-88pecially 506-508).

126 Whilst the Antinomies may be instructive, latespages, for instance, on the Ide@PR A567-
642/B595-670) or the ‘Appendix’ (ibid., A642-704/BB-732), can provide us with a better insight
into the nature of Kant’s unconditioned regulatbgindary (Kemp Smith 1918/2003, 520-1).

127 refer to “principle™-singular to specifically dicate the principle underlying the regulative o§e
Reason, although Kant refers to various princigiesughout the discussion of Reason.
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The identity between the noumenal-phenomenal bayndand the
application of the principle of Reason, is evidantthe persisting reference to a
negative boundary notion, referred to as the unitiongéd (in later and early
passages), or as “noumenal objects” or “thinghentselves” (in earlier passages).
From the beginning, Kant introduces the term “theanditioned” as some limit or
totality of conditions: ‘that which necessarily vi#s us to go beyond the boundaries
of experience and all appearances is uheonditioned, which reason necessarily
and with every right demands ... thereby demandireg series of conditions as
something completed’ QPR Bxx). Whatever is contrasted with appearance is
precisely the earlier notion of the Noumenal, andirs this initial description of
whatever-it-is that lies “beyond appearance”, Kadirectly identifies the
unconditioned with the Noumenal. In light of thetf#hat it also lies at the heart of
the principle of Reason in later passages, the nditoned therefore refers to the
boundary concept in both its fullest and earli@ststruals, and is ultimately bound

up with the noumenal-phenomenal boundary.

The principle of Reason posits a boundary is whglsomething we can
never arrive at, because according to ‘the regudatrinciple of reason ... there can
be encounteredo experience of an absolute boundaryand hence no experience
of a condition as one that iabsolutely unconditioned empirically (ibid.,
A517/B545). The application of the regulative pipie of Reason:

is only arule, prescribing a regress in the series of conditifmmsgiven

appearances, in which regress it is never allowestdp with an absolutely

unconditioned. Thus it is not a principle of thespibility of experience ...

nor is it aconstitutive principle of reason for extending the concept of a

world of sense beyond all possible experienceendd | call it aegulative

principle of reason

(ibid., A508-9/B536-7).

The Ideas of Reason (for example) illustrate thaiegtion of the principle, via the
notion of totality, whereby the unconditioned constitudéelsoundary which regulates
or guides our progress. Such a regulative funatioiains even if such a totality is
heuristic (as, indeed, it is) rather than constieubr definitive.
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In the noumenal-phenomenal boundary, the limitueggion is the totality of
all possibility of human cognition and experiendéere we to speak of the potential
cognition of objects which lie outside of or beyatse conditions, we would be
attempting to cognize something which is outsideexjperience, from within that
experience. Our very ability to cognize objects @fperience (suitable for
judgement) is allowed only by virtue of these caiodis; cognition of objects, taken
independently from constitutive conditions, wouktassarily demand the very same
conditions we are attempting to surpass, and thexefsuch a notion leads to
contradiction. It is tantamount to trying to asaertwhat it would be like for a
human to experience what the world is like beyonduiside of human experience.
Without experience, nothing ikke anything at all. No such noumenal objects,
therefore, can be posited, and Kant’'s notion of Nleeimenal is to be understood
only in the negative sense, amounting to a limitengd problematic boundary
concept, namely, the noumenal-phenomenal boundaogrding to which there is
no contradictiot?® The is problematic in that it is there purely taidg our
conceptions of what the conditions of experienaanotgive us; it presents not a

positive asserted something, but rather servesetgept that which cannot be given.

4.4.3. Different types of mental capabilities

By virtue of two particular features of Reason, thigections outlined in 84.3 lose
their efficacy and hold. Such features amountt bfsall, to the distinction between
thought and cognition, and then secondly, to theugoupon a boundary notion
(rather than upon objects, or a realm of objestsypectively. | shall address the
former in the present section, and the latter ir484 A full examination of the

faculty of Reason reveals that there are in fact different types of mental activity,

namely, “thought” and *“cognition”, which do not aomd to the same thing;

subsequently, claims about what we cannot cogda@eiot necessarily determine
what we cannot think. It is entirely consistenagsert the impossibility of cognition
of noumena (where cognition is the seat of our gmignts of phenomenal

experience) whilst also asserting the possibilftthsmking of the noumenal, once we

128 Sych a construal is the reason why | have chosetalk about the “noumenal-phenomenal
boundary”, as opposed to referring to the Noumexmal the phenomenal as though they are two
distinct realms, between which there is some (asiygamed) divisive line, acting as the boundary.
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recognise the two distinct capaciti€$.Similarly, the concepts of Reason are not
identical with, nor reducible to, the concepts loé tunderstanding; any causation
given by the Noumenal will, therefore, not be thene type of concept as is found in
the understanding.

The legitimacy of the negative boundary notiofoisnded on the distinction
between the mental activities associated respégtivéh the understanding and
Reason, and (similarly) the difference between eptscof Reason and the concepts
of the understanding. Kant explains that ‘[t|henéiconcept of reason,” ... will not
let itself be limited to experienceCPR A310/B367). Instead, ‘[c]loncepts of reason
serve for comprehension, just as concepts of the understanding serve for
understanding (ibid., A311/B367). In other words, cognition fisr the domain of
the understanding, but “thought” is given to Reas@nich mental capacity extends
beyond the sort of cognition that yields judgememit®ut, and representation of,
objects of experience. Essentially, we have twtedght types of mental activity and
two equally distinct, corresponding types of concdéb

The thought/cognition distinction is introducedlgan, when Kant asserts
that, regarding the Noumenal, we are ‘not cognizivegse things ... merely thinking
them’ (ibid., A256/B312). Kant still refers, her®, either cognizing an appearance
via the application of the concepts, or to thinksamnething aside from appearance
(whereby the focus upon appearance is upheld). tBet two functions of
understanding and Reason become more distinctea€RIR progresses, and the
regulative function of Reason (in which talk of appances drops out) is more
thoroughly illuminated. In such developments, Kamikes explicit the idea that
thinking of a notion of something is entirely disti from having knowledge of it or
making a judgement about it. Consequently, the Nemahis not contradictory
because we can think that there is the Noumenst,gs a problematic boundary,
without knowing anything positive about it (thetéatwould constitute cognising it

as an object of experience). No positive sensheoNoumenal is permitted and so in

129 This needn’t be a version of the Two-Aspects aaphnoprecisely because the focus isarosome
realm of objects, nor on properties assigned t@éospectives towards) objects.

%0 Hanna makes the same point, arguing that whilsh ftistinct concepts (of two variants of
causality) ‘do share a single semantic core’, theyat the same time ‘sharply divergent in meaning,
because they describe radically different sorthimigs. Hence they do not intrinsically contradioe
another’ (Hanna 2001, 115). For a full accountisfaigument, see: (ibid., 113-119).
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thinking the Noumenal, we are in no way trying bink the unthinkable, or know

the unknowable.

Due to this thought/cognition distinction, the aftjen concerning Reason’s
application of the concept of causality also nogemstands, precisely because the
concepts of Reason are quite distinct from thogbeiinderstanding. The criticisms
of inherent contradiction within the Noumenal repbn the definition of the notion,
guaan object or set of objects, as that thing or thitegwhich the categories of the
understanding do not apply (or, as some set ofctsbjerhich are the origin of
appearances). But if thought is distinguished frmrgnition, then no attempt takes
place to employ the categories where they may adagdplied. The employment of
Reason’s concepts does not amount to the notimuofrying to extend cognition
beyond its own capacity, as no concept of cognitsonsed. Such distinctions take
out the force from the objections about Noumenalsation, and knowing the
Noumenal. But more significant is the fact that tlmeimenal-phenomenal boundary
amounts only to a negative regulative boundaryt thano way gives rise to the

phenomenal, and that bears no relation to objects.

4.4.4. The “unconditioned” instead of objects

The very construal of a regulative and problembtandary constitutes the second
characteristic of Reason which resists the typehpéctions previously considered.
The boundary notion moves us away completely fralkirtg about objects, or any
relations with objects. Given its strictly limitingoundary function, the noumenal-
phenomenal boundary is not to do with appearamcth@ constitutive sense), but is
only related to the phenomenal world insofar ashsacboundary regulates the
possibility of the conditions of experience to begith. The latter points, combined,
demonstrate that we are not somehow trying to ttbekond the capacity of
thinking, or extend our use of the categories esavhere they necessarily cannot

be applied.

As already explained, what is often overlooked ditics is the truly
problematic status of the noumenal-phenomenal Emyné&ant’s negative construal

is sometimes characterised as an after-thoughdrts, posited as the result of Kant
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supposedly being ‘very uncomfortable’ (Priest 2082) about the contradictions.
The introduction of the negative construal supplysedly constitutes an attempt to
try ‘to wriggle out of the contradiction’ (ibid., 2, at which attempt Kant is

(apparently) unsuccessful (ibid., 83j.But Kant stipulates throughout that the
Noumenal is ‘merely d@oundary concept... and therefore only of negative use’
(CPR A255/B310-1).

As a negative boundary, the noumenal-phenomenaidary does not admit
the opportunity for us to make judgements whereavgenot permitted to do so, let
alone admit its own description in terms of objedisere is no positively asserted
concept or entity at hand, with respect to which way or may not be able to
identify objects or assert propositions. So anaisin about the contradiction of our
knowledge of the Noumenal just has no basis fronichvito take off. We may
characterise the preoccupation with objects, omkee possibility of objects, as just
one early stage in the process of Kant's developnenthought about the
Noumenal; this is a stage which is eventually sedleaas Kant’'s ideas mature, and

the terminology of “objects” and appearances iseghently dropped.

According to the Broad Reading, therefore, earliescriptions of the
Noumenal amount to only transitory stages of thec@ss of conceptual
development. Rather than taking such initial refees as evidence for Kant's final
definition of the Noumenal, focus upon objects ppearance gives way to the
construal of the regulative use of the unconditthnee., the noumenal-phenomenal
boundary. When Kant explains that ‘[i]f ... | sugpothere to be things that are
merely objects of the understanding and that, nlegksss can be given to an
intuition, although not to sensible intuition .het such things would be called
noumena (ibid., A249) we should remember that this claisntaken from the A
edition, and so we need not take this referencéhings” as the definitive and final
description (whether such things seem to imply passe set of objects, or a

different aspect from which to view the same sailgécts).

131 The negative construal is deemed, by Priest, matdrk because it still deals itthings about
which we cannot judge [my italics]’ (Priest 2002)8It is a shame that, whilst Priest acknowledges
Kant's ‘changes of view’ (ibid., 83), he does nake such changes into account in order to develop a
subtler picture of the Noumenal.
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In some of the earlier passages, Kant also starésnphasise the idea that
‘the concept of anoumenon taken merely problematically, remains not only
admissible, but even unavoidable, as a concephgéitits to sensibility ... [I]t is
not a speciaintelligible object for our understandingGPR A256/B311-2). Whilst
we still find the limiting function explained in s of things in themselves, or
noumena, Kant explains that he is not actuallyingllkabout some object or set of
objects. Debates about whether Kant is assertingei@ possibility or an actuality
also become immaterial in the end, because the eoalkphenomenal boundary is

not a positive assertion of anything actual or fissthe boundary is problematic.

The point of the negative construal is, thereftnat there arao such things,
precisely because the positing of noumenal objscts over-extend the conditions
for the possibility of experience (the over-extemsopf which is exactly what the
boundary is there to preveritf. The noumenal-phenomenal boundary, therefore, is
not do with appearances or representations of whaitis that appears, because
‘the distinction is no longer between representetiand their noumenal causes, but
between the limited and relative character of theire world ... and the
unconditioned reality which Reason demands foovis satisfaction’ (Kemp Smith
1918/2003, 416). No problems arise at all, of kremlge claims, of a judgement
which is contradicted by its very assertion, oftbinking beyond thinking”.

Cassirer defends such a construal by arguingttieathing in itself gives rise
not to a contradiction but, in fact, to a nothinggie

A contradiction arises only where | combine twoipes predicates that are

antithetical into a single concept and hence ghbsin jointly. Here, though, |

have not posited anything in general; | have memaycelled out the

132 \We can distinguish between the positive (conttady} notion of the noumenon, and the properly
negative notion which is put to positive use. Unslgérh a distinction, ‘[t]he class of positive nourae

... are represented by what Kant calls “conceptea$on” or “ideas of pure reason” ... [a]nd, just as
pure concepts of the understanding are meta-canaapsecond-order logical concepts for organizing
first-order or empirical concepts, so ideas of o@asre meta-meta-concepts, or third-order concepts
whose function is to represent unrestricted extessiof pure concepts’ (Hanna 2001,106). The
negative regulative boundary, for which Reason aa®sitive use, is therefore not the same as the
positive notion, which has been ruled out, whiclinp&ant even indicates in the Preface to the B
edition, where he describes the negative boundanhaving a positive utility’ (CPR Bxxv).
Regarding such a distinction, see: (Cassirer 1918286-7); (Hanna 2001, 116-7). Cassirer and
Hanna both point out that the full positive usehaf boundary notion and of Reason (for instanae, th
full development of the causality of Reason) isnfdin the moral law and aesthetic judgement.
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conditions known to me under which | can posit sibrimg. The result is thus

not a contradiction but pure nothing

(Cassirer 1918/81, 213-4).
Were we to try to assert something about what eéspee of the world would be like
independently of experience, then we would be #sgea contradiction; but it is
perfectly acceptable to say that we cannot expegieihe world outside of, or
independently to, experience. Again, we may distisiy between the notion of
knowledge about the Noumenal (which is not poskibbnd being able to
problematically (but legitimately) think some Noumaé nonetheless (Kemp Smith
1918/2003, 411). What Cassirer emphasises is tlaat idoes not even wish to
positively assert the Noumenal hypothetically; tlpgoblematic noumenal-
phenomenal boundary admits positive assertion whatsoever (not even as a mere

logical possibility).

Kant defines the notion of a problematic conceptoae that ‘contains no
contradiction but that is also, as a boundary feemy concepts, connected with other
cognitions, the objective reality of which can im mvay be cognized’ GPR
A254/B310). The focus is not on any actual somethiout instead on how the
noumenal-phenomenal boundary limits what we camieeg(whilst also having
some association with that which we cannot cognizeffectively straddles the
“midway” between the conditions for cognition, atitht which is unsuitable for
cognition, rather than constituting some inaccdssitealm or the cognitively
impossible itself). The boundary understood proligcally is not at all
contradictory, because it just regulates whatissible, within the acknowledgement
that there are limits. The noumenal-phenomenal tharyn‘is necessary in order not
to extend sensible intuition to things in themsghand thus to limit the objective
validity of sensible cognition’ (ibid., A254/B310)lhe unconditioned therefore
regulates the conditions of experience by boundimgir scope (although not
constitutively); in turn, this regulation both ctr@sns but simultaneously makes
possible such conditions in the first place. Thaditioned demands and imposes
limitation, by definition; in other words, in thebsence of the notion of a limit,
conditions must also be absent. The limiting rdléhe unconditioned as a boundary
notion serves to both legitimise and make posshulé,also to regulate and enclose

the proper scope and extent of, the conditionsxpegence and judgement. The
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noumenal-phenomenal boundary is, therefore, agsdoigth the phenomenal world
of experience, but only to the extent that ‘threconditioned alone makes possible
the totality of conditions, and conversely the libtaof conditions is always itself
unconditioned’ CPR A322/B379).

Two points should be drawn from the latter changstie or function. First of
all, precisely because unconditioned is to be wtded as a heuristic idea which is
demanded for the possibility of conditions, the diboned and unconditioned are
necessarily interdependent. The unconditioned, (itlee noumenal-phenomenal
boundary) regulatethe possibility of judgements, and is thereforeessary, even if
it cannot be specifically cognized itself (Cassid€18/81, 353). Secondly, it is
because of this same relationship that we are gavanity to our experience at all,
via the cohesion of the totality. Conditions botftadl and demand the notion of the
unconditioned as a regulative boundary notion, @r@dboundary in turn provides
that unity (through its containment of the totglitwhich makes possible the
objectivity of judgements (under these conditiohexperience). Such a notion of
unity therefore frames (and is necessary for) ayiqular experience of the natural
world; only from within our notion of a total unitys any given experience or
judgement supplied with the cohesion and unity seasy for lawful objectivity. The
regulative unity, in other words, grounds the vpogsibility of objectivity, which
aspect of the noumenal-phenomenal boundary is doawiy taking further detalil

explicitly from later passages in tkPR

4.4.5. The unity of the noumenal-phenomenal boundgr

Having explained the connection between the prlaayp Reason and the noumenal-
phenomenal boundary, and having demonstrated h@wnréinders the considered
criticisms ineffectual, in 84.4.5, | shall go infiorther detail about the character of
the noumenal-phenomenal boundary, drawn from tlecipte of Reason, which

becomes significant for the RB.

As demonstrated, the noumenal-phenomenal boundarye€tly construed)
constitutes the proper instantiation of the prifecipf Reason, which is ‘merely

heuristic andregulative, taking care of nothing but the formal interestreason’
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(CPR A616/B644). This regulating boundary is demantgdReason, rather than
having anything to do with “the world out there™i$ is precisely why the Ideas of
pure Reason (as instantiations of Reason’s priagipl
are never of constitutive use, so that conceptcestain objects would
thereby be given ... On the contrary, however, thaye an excellent and
indispensably necessary regulative use, namely tfatdirecting the
understanding to a certain goal ... although it idyoan idea focus
imaginariug—i.e., a point from which the concepts of the ustinding do
not really proceed, since it lies entirely outsidhe bounds of possible
experience—nonetheless still serves to obtainifese concepts the greatest
unity alongside the greatest extension.
(ibid., A644/B672).
The principle of Reason may be explained as folldves any totality, its wholeness
and completion demands some notion of further uditiemed extension beyond the
whole, against which its closure may be establigesén if only as an idea). Such
closure, in turn, demands a containment of theiethivhole by a boundary. We
cannot help but conceive of this enclosed totatibnetheless, to actually experience
the totality of experience we would necessarilyehtty assume some position from
outside the bounds of experience itself, whichmpassible. Whilst such a boundary
from the notion of totality is absolutely demandedcannot by any means be
constitutive, or definitive, or be thought of as mntally given: ‘the absolutely
unconditioned can never be met with in experienc®ut.the duty of seeking it ...
is none the less prescribed’ (Kemp Smith 1918/2603).

Reason demands unity, therefore, in accordance suti a principle (in
which the idea of the unconditioned necessariljofed from the conditioned); the
demanded unity, in turn, regulates cognition:

reason quite uniquely prescribes and seeks togbabout ... the

systematicin cognition ... This unity of reason always prgsoges an idea,

namely that of the form of a whole of cognitionhieh precedes the
determinate cognition of the parts

(CPR A645/B673).

Such a totality or boundary must be regulative bseat is no part of the natural

world, but instead is generated by Reason; as soofgnition comes to be not
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merely a contingent aggregate but a system inteexied in accordance with
necessary laws’GPR A645/B673). Whilst the unity of the principle &feason is
not constitutive of empirical objects, it is stdbsolutely necessary for the proper
regulation of cognition; any notions ‘of reason apd created by nature, rather we
question nature according to these ideas, and keeotar cognition to be defective as
long as it is not adequate to them’ (ibid., A64B&73-4).

Kant seeks to explain how objectivity is given tor qudgements of the
natural world, and an important part of this isypld by the regulation of the limits
of the conditions of such judgements. The unityegi by the notion of totality,
provides the conditioned with the cohesion necgsiarthe proper application and
objectivity of possible constitutive judgements @tperience. This cohesion or
uniformity, given to experience, allows for lawfggneralisations, so that theoretical

laws may be applied consistently with objectivity.

The unity, inherent in the regulative boundaryiomtis also drawn out by

Kant's aesthetic theory of the sublime (Kant 1790@®:*

it is by virtue of the
sublime that we experience the underlying unityRefason, and therefore, the use
and nature of Reason is ultimately demonstratesutiir such sublime experiences
(Cassirer 1918/81, 329-30); c.f.: (ibid., 298). Hublime is the aesthetic experience
generated when we encounter something the greatrfesghich surpasses our
faculty of understanding; unlike beauty, the subliptoduces no feeling of pleasure
but a feeling of being moved. The sublime produgsesus no notion of the

purposiveness of nature, but instead some experighch:

133 Aesthetic judgement of beauty may also be relevame; see: (Cassirer 1918/81, chapter 6).
Kant's aesthetic theory is not from an interesaihper se but from an examination of how the
natural world appears to us to be lawfully arrandked idea is that the lawful appearance of naure
found in the form of judgement itself (ibid., 29&)ur judgement of purposiveness without end in
nature, which constitutes the pleasure felt in bgameans that we can understand the unity or
lawfulness of nature as an aesthetic concern, Becawconnection is developed between the formal
structure of theories and the aesthetics of thtsetares (for instance, symmetry). Other thinkers
have also conceived of the structure within thecexsxiences in terms of aesthetic values. For
instance, our theoretical understanding is ‘nowlmaeger a question of the general idea of the
mathematically simple natural law, but the defimitecrete laws of nature themselves stand before us
in their wonderfully transparent mathematical hamgo.. as the theoretical structure is completed’
(Weyl 1932/2009, 59). This association between hatist quality and the cohesion of lawful
explanation brings to the fore the huge signifiearaf unity in scientific theory. For other
examinations of the notion of beauty in science; §&/einberg 1993); (Zee 1986/2007).
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excites in us the feeling of the sublime ... [whicHijvappear in its form to

be contrapurposive for our power of judgement, iabie for our faculty of

presentation, ... doing violence to our imagination

(Kant 1790/2000, 5: 245).
In other words, the magnitude of the experienceiedefour capacities for
understanding, but because we are also aware @oRsacapacity to nonetheless
think some infinite totality, we are made awardhsd unifying force of Reason in its
supersensible capacity. In other words, the thopkiha totality (of a “magnitude”)
‘indicates a faculty of the mind which surpassesrg\standard of sense’ (ibid., 5:
254). Kant explains that:

even to be able to thinkthe given infinite without contradiction requiras

faculty of mind that is itself supersensible. Rasionly by means of this and

its idea of a noumenon ... that the infinite of semsible world isompletely

comprehended in the pure intellectual estimatiomagnitude

(ibid., 5: 254-5).
Because the sublime ‘compels ughimk nature in its totality, as the presentation of
something supersensible’ (ibid., 5: 268), we ex@ere ourselves as creatures of
Reason, and therefore, as being necessarily cathdot the unconditioned or
supersensible; ‘in judging a thing to be sublimethe imagination] is related to
reason, so as to evoke a harmony of the mind’ (@s$918/81, 329). In the
sublime, therefore, we fully appreciate the unityeg to experience via the

unconditioned.

The regulative boundary supplies us with the motiat our experience is
necessarily unified, and as the unconditioned @viged as the corollary of any
conditions, this regulating and unifying functiots@ obtains for any equivalent
naturalised notion of the unconditioned as a boonttaconditions. The noumenal-
phenomenal boundary, therefore, is not only a ety limit, but at the same time,
it also amounts to the very unity within and thrbagt that bounded totality (and so,
any one part of that totality), and by which th&lidy is given cohesion and closure.
In other words, the regulative function is one vhlwoth bounds and unifies, and
may be thought of as both a regulating boundasy mninciple of unity.
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4.5. The Regulative Boundary

4.5.1. The naturalised boundary

I have shown in 84.2 that the unconditioned folldvesn conditions in a naturalistic
context. From the positing of conditions for scigntinquiry, provided by the
constitutive framework, the RB follows as a boundaotion of totality or the
unconditioned, i.e., as the ideal unity of completetal science. Having also
defended the Broader Reading, | argued for thetitegcy of Kant's noumenal-
phenomenal boundary as a boundary notion and aapiplecation of the regulative
principle of Reason. Now it remains to provide soe¢ail on how the noumenal-
phenomenal boundary is developed into a naturalisgpilative boundary for

scientific inquiry, namely, the RB.

The regulative ideal of the unity of science is nwtaphysicallygrounded
upon Kant's architectonic, and therefore commitadae of the metaphysical claims
(aside from the minimal metaphysics involved in ampdal claim about the
necessity of a heuristic ideal). The RB is nonetselepistemologically motivated.
The demand comes, this time, from the commitmematuralism itself: we may
hope for a possibility of a completed science, fmaty in no way presuppose it or
make any stipulations ahead of inquiry. So white totion of the unconditioned
follows necessarily from our notion that there are,the very broadest sense,
conditions for the possibility of scientific inqyirwe are not permitted to form a
constitutive notion of such a boundary, as the ipddg for the actual unification of
science is at best a matter of further inquiry i(ifis even possible at all). A
distinction must, therefore, be recognised betwibenconstitutive future project of
unification of scientific domains, and the regulatinotion of the unity of science.
The unity or boundary notion indexes both the ragwg ideal of a completed
science, as well as the unification inherent witeeme completed science (and
which is therefore implicit in any given stage ofesice, thought of as some step in
the progress towards a completed science). In atloeds, just as the noumenal-
phenomenal boundary indexes both the boundaraifat therefore unity throughout,
the totality, so the RB indexes the regulative ootof a boundary for, and unity

throughout, total science; a regulative boundam lmompletes as well as consists of
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the totality, whilst grounding the objectivity f@nd unification of the particulars

within the boundary.

Because RKN does not commit to the concepts ofutigerstanding, and
because the latter determine the particular coscepid ldeas of Reason, no
commitment is made to the underlying metaphysicghef Ideas and the Ideal.
Within the Antinomies (for instance), we encourdecertain reflexivity of thought,
which is not brought to the RB (the conditions ifaquiry are not co-extensive with
the conditions of all thought and experience, atiogr to RKN). The potential
difficulty involved in the reflexivity of the limg of all possible thought is that a total
set of conditions cannot be one such conditionfi{ge least, not constitutively),
otherwise it would have to contain itself as a mem(and this is precisely why the
noumenal-phenomenal boundary must be regulativg;anl other words, the total
set posited would go beyond its own limits. A thayb-going Kantian reading of the
Antinomies, for instance, illustrates the reflegvthat gives rise to notions which
appear to both complete and transcend the totafithe possibility of thought*
Because we are dealing with naturalistic inquirg, ave simply required to assume
some sort of meta-scientific position in orderdéiect on naturalistic conditions, and
therefore, the issues of reflexivity do not obt&fhWe have no need to make
recourse to any kind of metaphysical commitment.

In addition to the sort of conditions discussecciapter 3, there are basic
cognitive and institutional conditions which musbtain for the possibility of
scientific inquiry (c.f.: chapter 2, 82.5.2). Weeda't know what these are in order
to specifythat they must be in place. As with the notion of thiatreized a priori
principles, we can understand a naturalised limittite conditions for inquiry,
instantiated in the notion of the completion ofrafied science. The possibility of
the human capacity for scientific inquiry is nostrected by our human perception of

134 Whilst such reflexivity is tangential to my connetthe underlying issue can be mathematically
addressed by an examination of infinity, especiailyway of the ideas of Gddel and Cantor and their
work on set theory and the incompleteness of agtlanSee, for instance: (Godel 1934/86; 1947/90;
1964/90); (Giaquinto 2002); (Smith 2007). For sfieailiscussion of how the mathematical ideas
apply to the problems articulated by Kant, seeie@®r2002); (Moore 1990/2001, chapter 6). Both
Moore and Priest emphasise the importance of Kéoh#'as towards an understanding of infinity, and
the credit due to Kant as the first to formulate diignificant philosophical problem of infinity (Est
2002, 74 and 100-1); (Moore 1990/2001, 86 and 93).

135 Note that a meta-scientific position is no vemti-naturalistic.
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the experienced natural world, and nor are the itiond in question those for the
entirety of human thought or experience. The cawlt for scientific inquiry,

therefore, need not be supplied by one particubareiery) human mind, even
though the conditions still depend upon human dogncapabilities in some broad
respect$3® No metaphysical difficulty with thinking the linsitof thought need arise,
and therefore, the commitment to naturalism isam@ilenged by any metaphysical

entities or doctrines.
4.5.2. The completion of science

Towards the end of thEPR Kant describes the regulative use of the priecq
Reason, using a spatial horizon as a metaphonfaremess of our own ignorance,
or our particular stage of progress in discoveBPR A758-9/B786-7). This
metaphor is extremely useful in demonstrating tpelieation of the RB in a

naturalistic context.

Consider the experience of standing on a flat pland viewing the horizon.
This horizon seems to constitute our spatial litmitt if we walk further, the horizon
shifts. We still have a notion of the “fixed” poirdf the horizon, but not as
something we will actually reach: it is not congiie but regulative. Our limiting
horizon is a constant feature of our visual fiefdlatherefore, of our progression.
The regulative nature of the horizon gives us & eFarnotionalaim (we may still
use the horizon as a frame of reference or guideotw direction) but without
providing any actual spatially located gogu& some point to which both the term
“horizon”, and a specific fixed set of coordinat@lues, uniformly and consistently
refer). Likewise, the heuristic notion of unity tinto any stage of progress the sort
of cohesion which makes sense of our ever-accumglatogression of knowledge.
To put it another way, we don’t characterise tha af science as the intention to
just move in any old direction; we take our ainb®wprogress (implicitly towards a

continually greater and more unified body of knadge). The goal of a completed

13 For instance, the ‘free creations of the humandm(Rinstein 1921a/82, 234) were necessary for
Einstein’s interpretation of the role of the lightinciple within the transformation equations. C.f.
chapter 2, §2.5.2, chapter 3, 83.3.2 and §3.4288rb, n.101.
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science sets a heuristic aim by which progress imsch as understandabfé The
boundary both necessarily limits, and enables elsfwour inquiry. We cannot think
of ourselves as cognitively unbounded, because:
[o]ur reason is not like an indeterminably extengéhe, the limits of which
one can cognize only in general, but must rathezdmepared with a sphere,
the radius of which can be found out from the ctuxe of an arc on its
surface
(CPR A762/B790).
The sphere of the earth sets definite limits toetkient of our movement, so that we
have a clear understandititat we are limited whilst also not allowing us to pasit

definitive boundary within our surrounding spagatension.

The notion of a unifying yet limiting boundary pists across scientific
development and theory-change, precisely becausiés aegulative charactér®
According to Kant’s metaphor, the more we discdvavkél, the more we see that
there is to discover/travel. Our capacity to traftether is limited, but only by a
guiding rather than constitutive boundary, so that:

[i]f | represent the surface of the earth (in ademrce with sensible

appearance) as a plate, | cannot know how far tenebs. But experience

teaches me this: that wherever | go, | always sggaae around me in which
| could proceed farther

(ibid., A759/B787).

In other words, we can have the idea that investigations are limited in principle,
without making any attempts to stipulate a demaoadf such limits. In terms of

naturalistic inquiry, therefore, we have the notmncompletion against which we
understand that there is still potential progressbé made; this idea guides us
forward, towards the heuristic ideal of a whole amthlly cohesive body of

knowledge. This idealised boundary continues toa®g) as we move forward but do
not arrive at such a completion of science; batisb persistently obtains precisely

because it is never met with in our inquiry. Thgulative notion of completion

137 Regarding the necessary objectivity of this uriityKantian terms, ‘how could we treat diversity
in nature as only disguised unity, if we were dis® to regard that unity as contrary to the actual
nature of the real?’ (Kemp Smith 1918/2003, 547).

138 Recall that the ideal notion of unity is entirefynsistent with naturalism; c.f.: chapter 2, §2.3.2
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brings our acknowledgement of human limitationso ifihe with our seemingly

indefinite potential for scientific progress.

Not only does the RB persist across theory-chamggeit is precisely because
of the inherent unity given by the boundary thaottetical revolution is possible at
all, and by which we may consequently make sensthefrelativity of a given
constitutive framework. The unity necessarily p&ssi across theoretical
developments, and it is only by the ideality oktenduring constant notion that any
principle of inquiry can be relative (in other werda totality is needed so as to
provide the contrast or constant against whichwaarying notions are relative). This
Is, in short, precisely a description of Cassireggulativea priori, which affords the
possibility of relativizeda priori principles within a constitutive framework,
according to particular stages of inquiry. That ee® have relativized principles is
only possible because they are relative to thelatiga notion of unity or totality,
which unity plays a permanent (and therefaeptiori”) role, even in its regulative
character, and which is demanded not by empiriatd dr a particular theory, but by
an epistemological modal claim about science, hreoivords, by ‘a characteristic
function of thought' (Cassirer 1910/2003, 11¥)This unity is therefore a heuristic
ideal but, nonetheless, a notion demanded by oy e@nception of investigative
progress. As such, the RB is precisely Cassireirgiple.

4.6. Conclusion

| have argued that Kant's noumenal-phenomenal bamynds legitimate and
withstands the objections often levelled at theamobf the Noumenal; it constitutes
a negative regulative boundary, the applicatiowloich is just that same application
of the regulativea priori principle of Reason. | have, in addition, shownt ttiee
significant characteristics of the noumenal-phenmashéoundary are also those of
the RB, and that the RB derives from both its sanity to the noumenal-phenomenal

boundary and also from a naturalised argument coimge conditions. The RB, as

139 Although the notion of the conditions for the fib#ty of science per se are not mind-dependent
in the same way as Kant's conditions, the way imctvlwe think of science in terms of a demand for
a totality of scientific understanding is one exdengf a crucial way in which human reason plays a
distinct role within the possibility of scientifiaquiry. C.f.: chapter 5, especially §5.5.8 and6§5.
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Cassirer’s regulative priori principle, is properly Kantian by virtue of itsdia in

both RKN and Kant's noumenal-phenomenal boundargthérmore it is a notion
which falls entirely in line with naturalism. TheBRwill constitute a central part of
the uses or applications for RKN, and such appdoatvill be the subject of the

remaining chapters.
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Chapter Five:

Problems, Mysteries and the Limits of Science

5.1. Introduction

In the first three chapters, | have defended RKRv{&d Kantian Naturalism), and
its properly naturalistic character which retaiestain significant features of Kant's
transcendentalism, with regard to naturalistic ingURKN provides an account of a
constitutive framework, by which we may think ababte conditions for the
possibility of inquiry, and the RB (the RegulatiBoundary) as a regulative
boundary notion, or regulative principle of unifs such, in chapters 5 and 6, | take
any use of RKN or the RB to carry an implicit bigrsficant Kantian characteristic

(to the extent explained in chapter 2, §2.4).

In chapters 5 and 6, | shall explore particularliapgions for the RB within
the areas of philosophy of cognition (or cognitpggchology) and the philosophy of
science. The present chapter explores a particalamection between what is known
about the mind, and the human cognitive capacity doentific inquiry. The
discussion revolves around problems and mysteaied,the notion of a problem-

mystery distinction.

In the present chapter | shall consider McGinrt993) contention that
consciousness must be mysterious, and Chomsky886&]1 2000) suggestion that the
scientific capabilities of humans may be endogelyosisecifiable if we are able to
establish a “Science Forming Faculty’. Both suggest involve an explicit
conceptual differentiation between problems andtemes (although the conceptual
difference itself is not identical to a strong deoadion between the respective sets).

| shall argue that, where their ideas variouslylingosharp and specifiable problem-
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mystery distinction, any stipulation of such shaliptinction is mistaken and not
feasible. Indeed, both suggestions rely upon andistn between problems and
mysteries. | shall argue that, instead, the probieystery distinction should be
properly construed as a regulative notion, whidbraught to light by the RB.

Both the notion of the SFF and the “mysteriousnadstonsciousness are
ideas which perpetrate the stipulation of a comsté problem-mystery distinction
(or at least, may be read as doing so); nonethdbe$ls proposals are made in the
name of naturalistic inquiry, and therefore warrariill examination. Whilst the RB
offers no cognitive abstract architecture (and Hat textent does not match the
purpose of the SFF), the RB nonetheless servesipha&sise and draw out the very
legitimate motivations to which the SFF is Chomskghswer. Put otherwise, the

RB usefully illuminates that extent to which theFSfight remain a fruitful notion.

5.2. Problems and mysteries

5.2.1. Naturalism and its limits

The idea that humans have more to discover viasfgeinquiry is uncontentious,
as is the notion that humans are nonetheless drmteur capabilities. Similarly, we
can acknowledge that we have more to learn spaliifi@about the mind, whilst
simultaneously conceding that our understandinghef mind must be limited in
some sense. Indeed, both Chomsky (1993, 45; 2090and McGinn (1993, 4)
explicitly promote the idea that there are undodlytguestions which are entirely
beyond our cognitive capacities, and such clainsorrate strongly with Kant’s
famous remark to such an effe€@RR Avii). There is far less agreement about what
is to follow from these ideas (for example, regagdihe nature and demarcation of

cognitive limits).

In chapter 2, | have indicated some of the reagdnsthe mind is sometimes
taken to be not wholly naturalistically tractaldéeé¢ especially §2.2), and some of the
potentially philosophical concerns about inquiryoirthe mind (for instance, the

issues surrounding the notion of distinct taxonanfice the domain of the mental).
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As | have demonstrated, naturalism requires registdo pessimism about
progress (i.e., we should not refrain from inquiry the basis of expected failure)
alongside a humility towards our own epistemic aagdnitive capabilities. We may
accept that there may be some areas of the unif@rséhich we are not capable of
developing a scientific explanation (so long as deenot stipulate these areas in
advance). In other words, a truly naturalist apploto mind and cognition requires
a simultaneous investigative optimism and epistemaresty; we must hope for

progress and discovery, whilst acknowledging auitd and ignorance.

But in the attempt to uphold both epistemic modesiyl investigative
optimism, either attitude may be distorted inteeefively anti-naturalistic positions,
namely, investigative arrogance or dogmatic pessimi The distortion of a
naturalistic approach into such anti-naturalistitr@mes is exemplified within two
types of claim, in which implicit or overt attemptse made to demarcate a
constitutive problem-mystery distinction. The apgdrimpossibility of answering
certain questions might be mistaken as evidenca wiystery. On the other hand,
hope for potential investigative progress in angaamight turn into a stipulative
prediction of certain success in that area, ahéadgoiry. In the former case, we
mistake a constitutive stipulation about the donddithe naturalistically intractable
with epistemic modesty; in the latter, such an rsse would over-extend
investigative optimism in an unlicensed attempté&berminea priori the minimal

parameters for possible inquiry.

Attaining an approach characterised by both epistemodesty and
investigative optimism requires a certain balamceethodological attitude. Such an
attitude, in turn, demands that we refrain fromitpog a strongly demarcated
problem-mystery distinction, whilst nonetheless ramkledging that some
distinction must hold. My argument in this chagtethat the RB sets into relief the
danger of both of the latter types of temptatiansilst guiding our inquiry in a way
which uniquely combines epistemic modesty and itigagve optimism.

The problem-mystery distinction provides the notioh some division

between those areas in which we are capable ofngadpistemological progress,
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and those which are inherently beyond the capadityuman understanding. Some
distinction, therefore, must obtain between prolseand mysteries; acknowledging
such a boundary is not the same as identifyingefindively. In other words,

understanding that there is a distinction is nobéoconflated with being able to

demarcate a constitutive division.

5.2.2. Problems and mysteries defined

Let us understand a problem-mystery distinctionhas division between the types
of problems humans are capable of tackling, angehhich are in principle entirely
beyond us. Each issue of inquiry is either a pmobte a mystery, by definition,

where these two categories are mutually exclusarel exhaust the full set of
potential issues. Prior to identifying a given digsor issue as something which is
either within our grasp, or insoluble, we may thofkkhe set of issues which are yet
to be established as either one or the other;detall these problem/mysteries (i.e.,
the set of all items which are either a problennuystery exclusively, but which

have yet to be assigned to either category).

The very idea of a problem-mystery distinction datano claim about
whether such a distinction is strong or weak, dmal iotion of the distinction is
therefore not problematic in itself. The distinctibas, however, been used to try to
discern those areas that are beyond epistemologicaiss to humans, and has also
featured in predictions about those areas in whielmay expect to make progress,
in the positing of a strong problem-mystery didtime. Chomsky’s proposal of a
Science Forming Faculty or “SFF” offers a natutalisolution to the possibility of a
clearly demarcated problem-mystery distinction,rbgans of a faculty boundary,
from which basis we might try to discern those ani@avhich humans are potentially
capable of scientific progress. At the other endhef spectrum, McGinn proposes
that certain philosophical positions, such as $iseé of consciousne¥¥,exhibit the

qualitative features necessary for them to be ddemesteries.

10 The set of issues he takes to be mysteries insloaest philosophical questions, for instance, the
mind-body problem, free will, meaning, and the aotbf the self (McGinn 1993). Specifically with
regard for McGinn’s assertion that consciousnesst in@ mysterious, compare the remarks in chapter
2,82.2.1,n.19.
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The difficulties of the SFF and of McGinn’s proplssenay, if we wish, be
cleared up independently from the RB and RKN. Wisatek to show instead is that
the properly naturalistic argument for the extentvhich we may posit a problem-
mystery distinction is instantiated by the RB. thex words, the RB supplies us with
a problem-mystery distinction which is consistenithwnaturalism and which
achieves the appropriate balance between invesggaiptimism and epistemic
modesty. In turn, such a balance is in fact infeggaChomsky’s own attitude.
Although the RB does not supply any faculty arattilee of the mind, it usefully
brings to light the same methodological commitmenitsr which Chomsky posits
the SFF in the first place. As a further conseqagtiee rejection of the notion of the
mysteriousness of consciousness sets into relielesinportant points about our
inquiry into the cognitive capacities involved inetvery undertaking of scientific

practice and theorising.

We can take problems to be questions (or diffies)tithat humans are
potentially capable of answering (or resolving)pmmciple; our cognitive capacities
are suited to tackling such questions, in otherdsoMysteries, on the other hand,
are by definition beyond the cognitive capabiliffhamans (Chomsky 1988a, 155-9;
1993, 45). Regarding our cognitive abilities, tmel@vment of any capability, skill
or capacity necessarily restricts the set of ofjumsible capabilities, given that the
conditions required (for the use of the skills inegtion) both enable and limit
simultaneously. The definitions of both problemsl anysteries rest upon modal
claims about the human potential for understandigigen by our cognitive
constraints and abilities. Problems are potentialpyen to solution, for humans,
whether or not we arrive at the solution (and weetir not we are so much as aware
of the relevant cognitive capacity); mysteries, tbe other hand, ‘are insoluble,
inexplicable in principle. Unlike problems which yneontingently evade resolution,
mysteries lie beyond our understanding’ (Collin®20126). Mysteries, therefore,

are not merely those questions to which we do ebhgve an answer.

Chomsky brings out this distinction in a usefulyw&dVe may understand
mysteries in a contingent manner, where “mysteryidexes some given
problem/mystery for which we have not yet found @uson (so it would be

“mysterious” to that extent), but which may nonét¢lse become surmountable with
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further time and inquiry; but a more absolute sexfsaystery is also given, whereby
such issues are just beyond our abilities in ppiecfChomsky 1975, 138). For
[a]ny organism ... we can identify a category of ‘plem situations” in
which it might find itself ... Some problem situat®fall within the animal’s
cognitive capacities, others not. Let us call tHgseblems” and “mysteries,”
respectively. The concepts are relative to an asganwhat is a mystery for
a rat might be only a problem for a monkey, andveosely ... The
distinctions need not be absolute, but they cadlh#ail to be real.
(Chomsky 1993, 44-5).

| shall adopt the non-contingent use of the termgstary”.

What counts as a mystery is species-relative (Ckprg600, 107). We are
given the cognitive tools to make sense of onlyindef range of concepts, and
consequently, the notion of difficulty, within avgn area, is just a judgement
relative to this initial cognitive groundwork wittvhich we are equipped. Other
organisms will have different cognitive set-upsd aubsequently a different set of
domains in which they have sufficient cognitive gatence. A comparison between
the respective capabilities of rats and humans,céstain types of mental tasks,
illustrates the present point. Rats prove to haezeaysolving abilities, for certain
maze-types, which exceed the respective averagearmuwapacities for problem-
solving when faced with the same type of maze (Gkyni975, 159; 1991b, 41;
1993, 45). Rats, however, will not possess the seapacities in areas in which

humans excel.

Having provided a brief over-view of problems amdysteries, the
demarcation of problems and mysteries and of thenéxo which claims about
either one are permitted by naturalism, | shallscder two naturalistic proposals for
a stronger claim about some problem-mystery distinc

5.3. Is consciousness mysterious?

McGinn’s claim, that consciousness must be mysaieri(l991; 1993; 2004), is

grounded upon an inherent epistemic modesty; acwprd McGinn, it would be
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‘deplorably anthropocentric to insist’ that we aepable of understanding absolutely
all of reality (McGinn 1991, 22). McGinn explicitgpommits to a naturalist or realist
position (ibid., 6, 21-2 and 91); (McGinn 1993, SYyorking with a definition of
mysteries much alike to Chomsky’s definitions (Moi2004, 64} McGinn
proposes that, according to a naturalistic undedatg of human beings, it is
inevitable that our cognitive capacities should Ibeited. Humans cannot be
cognitively endowed with the ability to solve evgrgoblem/mystery we encounter
(McGinn 1993, 4), and given that we are but ond pérthe natural world, it is
unlikely that we have been given the cognitive Iskilecessary to understand the
entirety of that natural world. In other words]hjg natural world can transcend our
knowledge of it precisely because our knowledge isatural fact about us, in
relation to that world’ (ibid., 5).

For any given system (such as a cognitive systésngpnstraints necessarily
preclude it from producing a full description ofetliotality and limits of its own
capacities, from outside of that limit; in the cageconsciousness, we are therefore
unable to stipulate our own cognitive limits fronitin the bounds of those limits
(because of our lack of knowledge, and becausénaget very same limits). The
question of what it would be like to experience Wald “beyond experience” is, to
be sure, nonsensical (c.f.: chapter 4). McGinnréss$leat for humans to think about
the mind from a perspective entirely outside of mhi@d is equally nonsensical. In
such observations, McGinn therefore concludesithatder to respect our inherent
epistemic limits, we must recognise this propertyttmught (McGinn 1991, 21,
1993, 3-6):%2

More specifically, according to McGinn, the firstqgon properties of

consciousness just do not admit of the theoregealeralisation which is achieved

141 McGinn even cites Chomsky’s definitions explicjtlg.f.: (McGinn 1993, 86). The quote of
Chomsky’s, which McGinn supplies, is described m#natance of Chomsky’s supposed commitment
to the inherent mystery of particular issues. |gas, however, that in cases where Chomsky
identifies the possibility of a mystery, say, inetlpotential mysteriousness of free will, or the
creativity of language, Chomsky offers a specutatichich he would happily revise in the face of
legitimate investigative results (should they beeawmailable), rather than anpriori commitment to
inherent mystery. Chomsky provides ‘no more thaguass’ that free will is mysterious (Chomsky
1988b, 415), and elsewhere, when he claims thagtiitic creativity ‘remains as mysterious to us as
it was to [Cartesians] (Chomsky 2000, 17), he usegsterious” merely to refer to those cases in
which no solution is found.

142 McGinn compares his idea to the arguments putdodvay Nagel (1986/89, chapter 6).
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within scientific explanation (McGinn 1991, 21-Z)he information within first-
person conscious experience, precisely becausetsokubjectivity, cannot be
transferred in the way that information about otheenomena may be transferred
(McGinn 1993, 38-9); c.f.: (McGinn 1991, 29 and 1002004, chapters 1-4). As
soon as it becomes third-person transferable, ifogmation no longer carries the
distinctive first-person quality. For other scidictlly tractable issues, McGinn
argues, information about the phenomena is suit@bléhe formulation of law-like
generalisations by virtue of the cognitive abibtithat allow us to generate such
theories, and transfer such information. Such @&amiag capacity McGinn calls
‘CALM ... [or] “combinatorial atomism with lawlike m@pings” ... [which is] a
certain mode of thought, suited to certain subfeatters’ (McGinn 1993, 18).
McGinn’s conclusion is that the phenomenon of cangness permits no such
explanation which may be characterised accordingtte CALM theory**®
Subsequently, McGinn claims, we are just not secaognitively to deal with the
sorts of philosophical questions that we are primask. He acknowledges that
‘historical failure is suggestive, but scarcely csive’ (McGinn 1991, 7) as a
criterion for demarcating instances of mystery, argues instead on the basis of
inherent characteristics of the mind that consciess may be diagnosed as a
mystery. In other words, given the manner in whicbblemsare solved (i.e., by
CALM methods), consciousness must be an insolsisigel.

McGinn’s proposal constitutes a naturalistic attent@ dissolve those
philosophical questions which do not indicate fuditpaths of inquiry. Guiding
philosophical inquiry away from dead ends is ceffaan important regulative task,
and one may compare McGinn's insistence about #uk lof solubility of
philosophical problems with Kant’s famous claimttha

[hJluman reason has the peculiar fate ... that itusdened with questions

which it cannot dismiss, since they are given tasifproblems by the nature

of reason itself, but which it also cannot answgarce they transcend every
capacity of human reason.

(CPR Avii).

143 McGinn does not suggest what the exact detail€AEM should amount to, beyond such a
definition (McGinn 1993, 18-9).
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There is much to be said for philosophy (an exangbleshich is found in Kant's

work) which highlights the illusory nature of cenametaphysical questions. In
addition to such an aim, McGinn’s inquiry appearsptoceed from a position of
naturalistic modesty. Consequently, his proposaualhe possibility of a clear yet
naturalistic stipulation of mysteries may appear tloe face of it, to be a plausible

thesis. Before assessing this possibility, | stueh to Chomsky’s proposal of a SFF.

5.4. Cognitive capacities for scientific thought

5.4.1. A naturalistic answer to the problem-mystenydistinction

Chomsky suggests that there may be a specific tiaaddicated to scientific

problem-solving, namely, a “Science Forming Facu{§FF). In certain instances,
Chomsky discusses the possibility of a SFF as aex@lanation for scientific

theoretical convergence and progress (Chomsky ¥&11975, 24-6; 1988a, 157-8;
1993, 45). At other points, the SFF is suggestqdi@tty as a means by which we
may be able to achieve a clearer notion of a probteystery distinction (Chomsky
1975, 155-6; 1988a, 156-9; 1993, 44-5; 2000, 22 &n@). | shall be concerned
with the latter set of instances, but in both casies notion of an SFF is supplied
upon the grounds that human ignorance must beyne £xtent, hardwired into our
cognitive architecture. In other words, the moiivgtattitude is one of naturalistic

epistemic modest{**

At different points, a stronger or weaker notiortled SFF is described; in all
cases, however, the idea follows on from Chomskasuralistic commitments,
according to which we should be able to inquire ifie mind just as we would start
out in any other relatively new area of inquiry.eThery structure of the mind
provides us with our cognitive capabilities, andd@ing so, simultaneously sets our
cognitive limits (Chomsky 1975, 25-6). Any biologlcsystem works by virtue of
the structural features which enable its particudapabilities, whilst imposing

conditions that render it limited. For instancemammalian respiratory system

144 Bilgrami and Rovane (2005) emphasise the modesigrent throughout Chomsky’s work.
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facilitates the extraction of oxygen from air; aseault, such respiratory systems do
not provide the mammal with a means by which toasttoxygen from water (and
so the particular workings of respiratory organe Amited). Such a respiratory
system also imposes minimal constraints upon ofkatures of the animal’s
survival; for example, mammals do not thrive by agmng in water without
additional breathing apparatus (Bilgrami and Rov20@5, 196). The features which
allow the respiratory system to work also prevefriom working in other alternative
ways. If we are to consider the mind naturalisicahen we may expect to identify
for the mind equivalent basic systemic traits, o types that are identifiable for
other biological organs. Therefore, whatever caogaistructures constitute a part of
our human biological endowment, such structures prdvide us with both mental
capacities as well as limits, where fairly spedf@emarcation of such limits might
be expected (i.e., closure is given to the systendeterminate structurally specified

limits).

Chomsky explicitly endorses the idea that we magysthe language faculty
as ‘a particular component of the human mind’ (Chkyn1986, 3); c.f.: (Chomsky
1988a, 7; 2000, 9). As such, the language faculhsiitutes one of the clearer cases
of faculty architecture and Chomsky frequently peiout that there is little reason to
expect the rest of the mind to rely upon generap@se mechanisnié? instead, we
can expect that other cognitive capacities, suclowscompetence in scientific
thought, may turn out to be endogenously determaogphitive systems (Chomsky
1971, 20; 1991b, 51). For example:

the language faculty incorporates quite specifimgiples that lie well

beyond any “general learning mechanisms,” and ttiexe is good reason to

suppose that it isnly one of a number of such special facultieshefrind

[My italics.] It is, in fact, doubtful that any “geral learning mechanisms,” if

they exist, play a major part of our systems ofWideolge and belief about the

world in which we live—our cognitive systems.

(Chomsky 1988a, 47-8).

145 For more on inquiry into the language faculty,: g&@homsky 2000, chapter 1). For further detail
on the language faculty generally, and the mettamichl underpinnings of investigating an aspect of
the mind, and as a topic for naturalistic inquampd the relevant methodological considerations, see
for instance: (Chomsky 1975, chapter 1; 1980/2@bapter 1; 1988a, 7-8; 1991a; 2000, chapter 4).
See also: (Collins 2004; 2008; 2010).
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Given Chomsky’s commitment to our epistemic andnitbge limits, along
with his assertion that human cognition looks asugn it is neither domain-general
nor non-modular, it is reasonable to make an im@zeto the notion that scientific
thought is at least likely to be faculty-based.tie context of these ideas, it is
possible to present the suggestion of a SFF a®selp formulatedreductio ad
absurdumargument: if we had no specific endogenous closuea we would be
omniscient; but we are by no means omniscient andies must have structurally
demarcated cognitive capacities. Chomsky may begtfioto offer such an implicit
argument (Collins 2002, 130), though the idea imsiently presented as a
suggestion, rather than anpriori stipulation or empirical claim, and often just as a
speculation. At places, Chomsky describes the ipgsiof the SFF as merely
‘dignify[ing] ignorance with a title’ (Chomsky 19935); c.f.: (Chomsky 2000, 22).
In any case, whether he offers it as an argumenhobris not central to my
discussion. Often, such suggestions take the fdrpurcely hypothetical proposals
for a certain aspect of the mind (Chomsky 1988,)166which Chomsky makes
clear that the notion ‘is an open empirical questiand [that] no dogmatism is in
order (1993, 35).

Chomsky still proposes a fairly robust notion ofsthaculty, in places.
Chomsky explains that the distinction between motd and mysteries ‘need not be
sharp, though we certainly expect it to exist’ (@083). But whilst this implies a
weak notion of problem-mystery distinction, Chomgjoes on to assert that the SFF
facilitates a way of determining the type of problmysteries which are within the
cognitive reach of humans, becaupeoblems... [will] fall within its range, and
mysteries... [will] not" and as such, the ‘successful natusalences ... fall within
the intersection of the scope of SFF and the nlatwald ... [where such]
intersection is a chance product of human natu@&hoMmsky 2000, 83); c.f.:
(Chomsky 1975, 24-5). The specification of a ddtifaculty implies that the SFF
indexes some stronger notion than merely an acledyment that some
problem/mysteries will be mysteries. Chomsky sesmgant to say ‘not merely that
we areepistemicallybounded ... [but] rather, that such a boundary isogadously
determined to a specifiable degree’ (Collins 20027). In other words, the SFF
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amounts to a naturalistic means by which to disdben specifically demarcated

problem-mystery distinction.

5.4.2. The similarities with the Language Faculty

In order to assess the notion of the SFF, somel @étthe language faculty (with
which it is compared), will be helpftif® In Chomsky’s investigations into language,
quainvestigation into one aspect of the mind, he pasié Language Faculty (L}
which may be understood as ‘a “language organ’headense in which scientists
speak of the visual system, or immune systennderstood in this way, an organ
. Is a subsystem of a more complex structure’ (CG3lonR000, 4). The language
organ has its initial state (as it is in a humamdaet birth) and its developed state
after exposure to experience. We might think of ithial state as that element of
cognitive architecture with which all humans arel@med, as standard; in other
words, the ‘initial state [is] determined by biologl endowment ... [and as] such
states are so similar across the species ... weezmomably abstract the initial
state of the language faculty, a common human pekse (ibid., 77-8)*® The
developed or assumed state may be taken as thee attaghich a given human has
acquired a particular language. So the LF is thatep of abstract cognitive
architecture, in other words, some structure wiuaptures the relevant systematic
form on a functionally descriptive level, withoubramitment to the physical
realisation; understood in such an abstract wag, Itk provides the relevant
structure and processes necessary for us to acgndeuse a syntactically well-
formed language with that datd. The particular experiences of an individual
determine which specific language they learn, batuniform internal architecture is

necessary in order to take the input and produsetiput of some language.

1481 cannot give a detailed account of what a facstguld amount to, and assess the SFF upon that
basis. But for such an account, see: (Collins 2002)

147 Chomsky points out that the term “facultyan relate to ‘two different components: a “cogiti
system” that stores information in some manner, padormance systems that make use of this
information’ (Chomsky 2000, 117). He goes on taifjathat such performance systems are those
which ‘access a common body of information ... [acdh be selectively impaired, even severely so,
while the cognitive system remains intact’ (ibitl,7). For a thorough and informative explanation of
both Chomsky’s and Fodor’s construals of “faculigfid the salient differences, see: (Collins 2004).
148 C f.: (Chomsky 2000, 4).

199 The universally endowed functional capacities touctures may be thought of as a ‘theory of
human I-languages’ (Chomsky 2000, 22). C.f.: (CHomE965, 4; 1986, 3 and 22); (Collins 2004,
507).
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The difference between Chomsky’s notion of a fgchterchangeable, in
his usage, with “module”; Collins 2004, 504), arwtlBr's conception of modules or
input/output systems, is significantly complex amdull exegesis is not possible
here'*® Nonetheless, we can understand Chomsky’s langfamsty neither as a
physical causal mechanism, nor an epistemologibakis about our grasp of
language; rather, the LF may be taken as a device:

The language faculty is a function in intensionoat specification describes

an aspect of the human brain. The function is femhections from a lexicon

to infinite pairs of structures ... The convergent¢he pairs internal to the
faculty accounts for the robust sound/meaning @ason upon which our
linguistic performance is based.

(ibid., 507).

We must be careful to note that such a definitioesdnot commit to any sort of
specification about how the faculty or its funcBaare realised, precisely because the
respective functions are intensional; a descriptibthe function provides detail of
the computation (independently from how such compans are physically
realised), which in turn generates the observedaiena of linguistic output of
pairings between sound and meaning. So, ‘we wafunetion that produces the
observed systematic and highly specific structurtbst are realised by
meaning/sound pairings’ (ibid., 509). The notion @fomsky’s LF must also be
distinguished from general characteristics of faes) which are definitive of

facultiesper se™*

Whilst we should avoid using the language facu#tyaaigid analogy for the
common properties and characteristics which hotdsscall faculties (Collins 2002,
139), Chomsky asserts that enough similarity obtdor the comparison to be
instructive. Any faculty, for example, should beapable of a high-level of
achievement in specific domains, and correspondinghble to deal with problems
that lie outside them ... [and] we should expect tbabe true of all our faculties’

(Chomsky 2000, 121). If we take such a descriptiohe representative of the SFF,

130 Collins (2004), however, provides a very thoroaghl informative exploration.
31 For details, see: (Collins 2002; 2004). On thé¢imtiion between Chomsky’s faculties and Fodor’s
modules, see: (Chomsky 1986, 14, n.10; 1991a, 19).
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then the SFF is characterised as a reasonablytrobtign; i.e., it may be taken as a
thesis about the structure of the mind, such that3FF indexes something more
specific than merely the idea that particular §fyat unspecified) cognitive skills or
mental capacities contribute to scientific inquarnyd theorisation.

Chomsky speculates that there may be a facultyefmind, very roughly
analogous to the language faculty (insofar as fessufesemble one another), which
performs the cognitive functions necessary forrddie thought and inquiry. The
idea is that ‘[tlhere would be problems in domawisere admissible (or readily
accessible) hypotheses are close to correct, aratengs elsewhere’ (Chomsky
1975, 156). Furthermore, ‘[tthe human science-fognicapacity, like other
biological systems, has its scope and limits, anadter of necessity. We can be
confident that some problems will lie beyond thails’ (Chomsky 1988a, 158).
Chomsky makes clear that the SFF does not determinanderstanding of life and
the worldoverall some problems will be best approached via othethods. The
SFF ‘is only one facet of our mental endowment. We it where we can but are not
restricted to it, fortunately’ (ibid., 159); even, the SFF ‘must ... sharply constrain

the class of humanly accessible sciences’ (ChorhSk$, 25).

If we consider the strong construal of the SFF haee a notion given upon
the back-drop of current scientific work within @aevant area, based on naturalistic
commitments and epistemic modesty. Described ds, $hhe SFF appears to supply
us with a naturalistic means of distinguishing kestw problems and mysteries. The
SFF preserves a strong epistemic modesty, andM®lfoom a naturalistic hope for
the scientific tractability of certain features tife mind. It appears, under such

considerations, as though the SFF may be a perieetsonable suggestion.

5.5. The very notion of a sharp problem-mystery dignction

5.5.1. The impossibility of a strong demarcation

In the present section | shall provide an argunfientvhy it is that we cannot, by

definition, constitutively posit a strong demaroati between problems and
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mysteries. Because of our definitive lack of knalge upon encountering a
mystery, or an unsolved problem, we are incapabldigtinguishing between a
problem or a mystery whenever we encounter a pnolbhgstery (i.e., prior to any
potential solution or awareness of a potential tewh). The argument for this claim
runs accordingly>?
1. A mystery, by definition, has no solution; as #sHK of solution is inherent,
we are frequently unable to prove that somethirg nsystery. By and large,
the mystery will merely remain thus far unsolvedddack of solution to a
problem/mystery, whether contingent or inherent, nst qualitatively
equivalent to the closure given by the discoverg eblution).
2. From 1, if some issue remains unresolved, it miogh& mystery.
3. A problem/mystery is identifiable as a problem ohlythe discovery of its
solution; in the absence of solution, such proaofdspossible.
4. From 2 and 3, lack of solution is characteristic bafth problems and
mysteries.
5. From 1, and 4, no definitive characteristic for tihstinction is possible,
between unsolved problems and mysteries.
6. From 5, because solved problems only make up pathe set of all
problems, no distinction is ever possible betwdendget of all problems and
the set of all mysteries; no constitutive boundaigy be discerned between

problems and mysteries.

5.5.2. Lack of solution for problem/mysteries

Premise one follows from the definition of mysteribut the nature of the inherent
lack of solution for mysteries (and subsequent afc&losure) warrants some further
detail. Premise three also requires further expiana The notions, that only
problems may be positively distinguished from peolimysteries, and that
mysteries appear to lack some significant equivateeans of definitive proof, may
be explained with reference to the relevant charetics of an unsolved
problem/mystery; | shall provide such an explamatia the remainder of this
section. | shall also consider and dismantle pakabjections to the notion that one

12| follow the argument given in (Collins 2002).
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may only identify a problem via its solution; sualbjections concern the instance of
wrongly-formed questions, or of persistent failul®@ make progress with a

problem/mystery.

To know for certain that a given problem/mystery asproblem (i.e.
potentially solvable), we must have arrived at sadwolution; until we have done so
we can rule out neither possibility, of its being a@s-yet-unsolved problem, and of
its being mysterious, because both mysteries asdlved problems will be, by
definition, unsolved. For problems, the lack ofusmn is temporary or contingent;
for mysteries, it is permanent and definitive. $iolu is not a possibility, in other
words. The distinction, however, between principd@d contingent lack of solution,
iIs not something we may identify within the lack silution itself, in particular
cases>® Therefore no amount of information about any gieeea (which remains
open to discovery, prior to any solution) is enofighus to make the distinction one

way or another.

Persistent lack of success is possible for botlblpros and mysteries. Our
inference to a best explanation that somethingiistably a problem” (if indeed this
appears to be the best inference available) may bseful and rational basis upon
which to make a practical decision about the caatilon of inquiry, but it does not
constitute evidence that we are definitely dealirtln one or the other. In the face of
a perception that we've reached a dead end, orlggtiaat a solution seems to be
“just around the corner”, the issue could stillfpetly legitimately turn out to be a

soluble problem in the former case, or a mystethénlatter.

At some point, many people are likely to believattthe chances of arriving
at a solution (in the course of some investigatane) too slim to make it worth the
dedication of continued time and effort to the peolymysteries. Ceasing inquiry

would seem rational, but such rationality should In® equated with evidence that

133 Nothing about a lack of information tells us angthabout the modality of our capacity to receive
such information; the absence of the answer to @blem/mystery, in other words, does not
demonstrate whether our understanding of such awemis possible or impossible, just by our
having not yet found it.
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the problem/mystery at hand is a myst€yThe point at which we move on from
the problem/mystery must be a judgement call, enbifisis of some set of criteria,
but not upon any epistemic proof about the iderdftg problem/mystery as either a
problem or a mystery, specifically> We may certainly question the extent to which
a given solution or theory ever really answers aesponding question, given the
possibility of future revision; subsequently, ongimht wish to question whether we
ever really know we are dealing with a problEfhNonetheless, we may still think
of the distinction between a problem and a mysteryrinciple. The issue of
whether or not we know that a problem is a probloomes a part of a separate
issue about epistemic certainty in general, andniy case, scepticism towards our
knowledge of problemsjua problems would still render it impossible to idént
either problems or mysteries from lack of success.

5.5.3. The wrong questions

In a very similar way to the case of lack of susgcesmistake in the framing of a
problem is something which could occur for both ystary and a problem. As such,
any mistake in the formulation of a question (ascion of such a mistake) gives

us no indication as to whether or not we are dgahith a problem or a mystery.
Having attained the right or wrong question promeghing about the status of the

problem/mystery.

134 Consider, for instance, the cases where altemaiieories are in competition, and one is
eventually chosen over another. Any entities pdditg the rejected theory (for instance, in the eeth
theory which was displaced by SR) are not takdretaysterious in any way.

135 The reasons why a scientist might judge that athgsis should be abandoned, and that they had
better move on to a different investigative questi@ise issues which are closely linked to théomot

of acceptance of a theory (whether on the basisttigatheory must be true, or on the anti-realist
notion that the theory is empirically adequate)egdissues will be picked up again in chapter 6.

%8 1n the event that we believe we have arrived ablation in the form of a given theory (for
example, Newton’s theory of gravity), and in thesmtvthat another subsequent theory eventually
replaces our first solution, there is a sense inclvlwe may still regard the initial question as a
correctly solved problem. Any given theory rest®mphe respective constitutive framework, and so
we may think of the theory as an answer to a questbout a phenomenon, given the assumption of
principles 1 ton, under the given constitutive framework (plus adglitional assumptions, say, from
other empirical results). Our understanding ofiisele, question or phenomena is expanded with the
replacement of an older theory with a new one authsequently, more precise assumptions are
provided, and a new formulation generated, whembyyknowledge of the question is expanded, and
other questions are revealed. In the case of Nésvtbaory of gravity, Newton may be thought of as
solving a problem on the basis of (or relative hi§ contemporary constitutive framework. The
replacement of Newton’'s physics does not indicate fault that Newton made, in proceeding from
the basis of the geometry and calculus availablerto

57 This being said, there is no way of knowing (shafriarriving at a better question) that aee
dealing with the wrong question, without the benefihindsight.
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The need for a new question, or a new hypothesiwhith concepts are
categorised differently (or in which phenomena gixeen a differently constructed
conceptual basis) does not indicate the presenoeysfery in any way because the
new question could be asked of either a problera mrystery. The old concepts or
questions should not be regarded as mysterious,tt@deed for reformulation
supplies no stronger reason to infer that we havg/stery. Just as we cannot know
in advance whether we face a problem or mystery,carmnot know in advance
whether we have even hit upon the right questiorbegin with. As with the
identification of problems, the identification oflegitimate question is also possible

only by means of arrival at an answer.

In addition, we cannot know whether we have sudabgdanded upon the
best way of posing the question for a given prolheystery®® If we are trying to
solve a problem/mystery, for which we have verylditinformation, it follows
(precisely because of our lack of knowledge) thatd is no guarantee that we even
know enough to pose the question adequately. ldoveét have the correct question,
lack of solution will characterise our attemptpadgress, and therefore, we cannot
identify whether we are dealing with a problem omgstery. If we dohave the
correct question, this will only become known toup®n the solution of a problem,
prior to which we will still only have a lack of kmion (which in turn proves nothing
about the problem/mysterygua its identification as a problem or mystery
respectively). Where question-change looks to hem@lly useful, therefore, the
perceived likelihood of the need for a differentegtion does not prove that the
current question is definitely wrong (or even tité$ necessarily poorly formulated),

nor that any subsequent reformulation of the qaesiiill be the correct one.

1% One might wish to identify a somewhat vague lieéween the case where a new formulation of
question is given for the “same” problem/mysterny ¢he case where the provision of a new question
indicates a distinct problem/mystery. One might, &skinstance, about the point at which the extent
of change to the conceptual construction of a phemmn, or to the question at hand, make it
appropriate to say that we are, in fact, actuatlylonger dealing with the same problem/mystery.
Such issues, however, do not bear upon whetheotdha problem/mystery is mysterious. Where old
conceptual formulations are dropped completelyntlieere is no problem/mystery at all, and
therefore no possibility of a mystery; likewise,aifquestion is thought to be fruitless, then ihds
longer posed as a problem/mystery and the issneysferiousness becomes mute. Note that, in such
cases, a mystery may well persist (for instancéhdise situations where we are struggling to ewn g
our heads around the very question).
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The inadequate posing of a question is a possibdoit both problems and
mysteries. In cases of apparent mystery, or at leasistent lack of success, the
possibility of the reformulation of the questionaidegitimate alternative. Again, the
choice to work with a different question may beaaal, but rational decisions about
the course of inquiry must be distinguished fronogbrof the solubility of a

problem/mystery in one way or another.

It is possible (in principle) to have a correctyrhulated question, where we
are nonetheless incapable of finding an answerother words, for any given
mystery, the possibilities are (in principle) thaimans will either be capable of
understanding the respective question, or thatvéng issue will be utterly beyond
humans’ comprehension. The difference betweendtterltwo types of mystery is
understandable in principle, as it is logically gibte, but is not something we can

identify (let alone prove) within particular cases.

The need for an alternative question does not retite older question
mysterious (for instance, in cases where a new titotnge framework is
established). If we appear to have come to a deddwith a particular question or
concept, it may well be that it is indeed paissible for us to arrive at a solution or
answer, not because it is a mystery but becausgutlly requires that the question
should be put differently, or the problem reframéé: have been mistaken in our
approachtowards a problem/mystery; but this does not intpbit we are faced with

either a problem or a mystery, one way or another.

A mistaken approach may be just as much becauséati@ins in question
need to be differentiated according to differemimi@ology, meaning that a certain
category is scientifically intractable but that thkenomena which are subsumed
under that category could be reclassified in a thay allows progress to be made.
For instance, a new constitutive framework may beded; alternatively, minor
revision to the established concepts may be safficiThe possibility remains, of

course, that some issues or phenomena are justigebnbeyond us.
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5.5.4. Failure

There is nothing inherent in the continued lacloof success from which we can
deduce or accurately predict infinitely continudasure in the future. Suppose we
take “dilemma-X" as the oldest unsolved dilemmaha history of human inquiry
and consciousness. A perceived dead-end may letal make an inference to the
best explanation that our question or conceptpaoely formed, or that dilemma-X
is no longer worth inquiring into. Such an inferemay be perfectly reasonable. But
whilst we persist in the face of lack of solutiam,if we decide to abort inquiry, no
substantive closure is possible. In other word#uria is qualitatively different to

success, because failure is not clearly markeddsyre in an equivalent way?

That the diagnosis of a problem is possible onlynigans of its solution
effectively amounts to the assertion that we mdy disprove the possibility that we
are dealing with a mystery. No corresponding cas@adssible for proving that
somethingis mysterious, or disproving the notion that it iprablem. No point of
arrival, at an achievement or goal (for instantejlefinitively available for cases of
failure (whether for a mystery or a problem). Wenrwat logically deduce from
failure (or rather, lack of success) the definitoréeria upon which to conclude that
a concept or area of inquiry is mysterious. A lamk solution or answer is
characteristic of both unsolved problems and mietesuch that ‘we cannot tell if

we are dealing with a deep problem or a mystergll{(& 2002, 127).

Even if we could somehow predict which areas vaithain forever unsolved
by humans, this would still not constitute suffitiggrounds to declare it a mystery,
because the existence of a mystery is not contingmmn the exogenous factors, and
incidental circumstances, which help determine gbe of problems that humans
happen to get round to solving in actuality. Sodé¢alare failure (or in other words
to assert that a given domain or problem is myststiin the absence of reasonable

suggestion as to how to proceed further) is to meséfer ‘a judgementon the

139 A comparison with Laudan’s pessimistic inductia®§1) could be fruitful here, as the case of as-
yet-unsolved problems may be characterised astaokamirror-image of as-yet-unfalsified theories.
Just as we cannot infer from the historical peesise of a theory that it tracks ttreth, we cannot
infer the intrinsic impossibility of solution fronsonsistent failure. The commonality is that the
persisting state of affairs regarding the statuaroexplanation (i.e., its acceptability or its e,
respectively) permits no inference to the certathst such a status will never be subject to rewisi
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efforts made’ (Collins 2002, 132), rather than atdal proposition about some
conclusiont®® It may be tempting to make an intuitive assumptioat any given

area in which humans have made no progress isqusething that we were “never
meant to know”, but such an assumption just carssta judgement or inference,

and does not offer comparable closure.

5.5.6. The regulative boundary between problems anahysteries

So far in the present section, | have defendedthgement that we may not stipulate
a strong problem-mystery demarcation. The possibitemains, however, to
conceive of such a distinction in principle; in ethwords, the notion of the
distinction is entirely permitted, even without &pslation about where the
demarcation should lie. The RB (Regulative Bounfjadgfended as a part of RKN,
provides a useful characterisation of this loosetiom of a problem-mystery
distinction, by characterising how we may thinktloé boundary without positing a
constitutive limit. Furthermore, the RB providepranciple which combines both the

desired epistemic modesty and investigative optimis

Recall that the RB amounts to a regulative guideuioscientific inquiry, by
positing an ideal boundary notion which provideghiibe limit, as well as the unity,
to the totality of science. Such a regulative ideahinds us, in its heuristic role, of
both the inherent limits to our capabilities, adlvas our contingent ignorance at a
particular stage of inquiry. By positing the rediva notion of the unity of, or
boundary for, completed inquiry, the incompletiodnoor present understanding is
set into relief, relative to that total unity; antrast, in other words, is set up between
our present knowledge and the potential knowledgdable to us. Such a contrast,

in turn, may be used to inspire investigative mation and optimism, as the ideal

180 «Failure”, in the case of scientific or epistemgilcal problems, often constitutes an assessment
that some pursuit or project is no longer worthefert, given the predicted likelihood of comptati

or some other favourable outcome. In other wotdspmstitutes a judgemeabout the probability of
future success or failure, or an inductive infegetwthe best explanation. Failure in inquiry does
have the same finality as, say, producing conctusdsults for a theory, finishing a jigsaw puzzte o
cross-word, or solving an equation, all of whictvéa@a clear mark of completion. Failure to solve a
problem of inquiry, on the other hand, is charasésl byincompletion without any relation to a given
fixed and identifiable aim, and so necessarily carre measured against an equivalent inevitable
arrival or finishing post in the same way. We mighy (for the sake of underlining this point) that
solve a problem is something we do, but to declailare is something about which we make a
decision
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limit opens up the notion of how much further ootgmtial may take us. At the same
time, the unity of the total completed science aoly reminds us of our present
ignorance, in contrast with our ideal capacity &mientific understanding, but

emphasises the notion that there is ultimatelyn# bio scientific understanding, even

if we may only conceive of this in a regulative way

We are reminded, in other words, that there ateptblems to be solved,
whilst certain potential problem/mysteries will essarily be beyond our grasp; the
RB reminds us, therefore, of the distinction betwpeoblems and mysteries without

needing (and indeed, not permitting) a constitutivandary***

5.5.7. The notion of “mysterious” aspects of cognan

Although McGinn’s proposal about the mysteriousnasds consciousness is
motivated by naturalism and epistemic modesty alibat cognitive capacity of
humans, his ideas provide no exceptions to thenaegti given above. Whilst he
concedes that ‘historical failure is suggestivet becarcely conclusive’, McGinn
continues by explaining nonetheless that ‘our desfflement about the problem ...
should encourage us to explore the idea that tisesemething terminal about our
perplexity’ (McGinn 1991, 7). Such an “encouragethés comparable to the case
where we might make an inference to the rationabfy aborting a certain
investigation (c.f.: 85.3.2, above in this chaptbut as | have argued, such an
inference is a judgement call, and not the bas@uphich to declare something

mysterious.

If one holds up the notion of the RB (as an instioin of the extent to
which we may conceive of the a problem-mystery im$ion) for comparison
against the idea of “suggestive” failure as thekr@ra mystery, the RB sets into

relief the difference between acknowledgthgtwe are limited on the one hand, and

181 The RB pertains to the boundary conditions to iiachcompleted science. This is not to suggest,
however, that all problems mus¢ solved via scientific inquiry. Nonetheless, thoe purposes of this
section, where problems may be conceived as cayatirhuman questions, one sub-set of which is
the set of scientific questions, then the RB mdlyls taken analogously as a characterisatiorhef t
problem-mystery distinction. In other words, sonmgh closer to the noumenal-phenomenal-
boundary may be used as the relevant regulativadaoy notion (c.f.: chapter 4, §4.5).
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drawing sharp parameters to those limits, on theerd?® The illegitimate
demarcation of sharp boundaries is precisely whe®iMn’'s arguments amount to,
which point is illuminated in a striking manner llye RB. All that McGinn is
permitted to do is to suggest that it might be Wwartir while focussing investigative
attention elsewhere, but his argument does morepbait a suggestiofi> The RB,
as an instantiation of the type of boundary pegdittor the problem-mystery
distinction, disallows the outright assertion tl@ajproblem/mystery is a mystery.
What is left, however, is McGinn'’s epistemic caatabout our limits for inquiry.

McGinn’s proposal may be rejected upon purely medhagical grounds
according to the criteria for naturalism, quite epdndently from the issues
surrounding identification of mysterié¥® McGinn's argument consists in
identifying a physicalist model of the “materialifj mereological terms, against
which he contrasts the mental. As | have arguedsuah construal of “body” or
“matter” is justified by scientific understandin§ilcGinn identifies the type of
phenomena that are tractable to lawful explangima about which we may reason
in a lawful way) as anything which may be describsd

atomic elements combining according to certain laasd mapping

intelligibly onto the facts to be explained—paatsd wholes, basically. But

this is just what we are prevented from doing ia dase of consciousness
and the brain: conscious states are not CALM-caabte products of brain
components.

(McGinn 1993, 37}%

The expectation that either bodily or mental pheaoanshould be construed in terms
of “parts and wholes”, and that the mechanisticiamotof body should prevalil
(against which we are to contrast the mind), aceiigded in Cartesian conceptions

of body and mind, which have subsequently beenroksgd (c.f.: chapter 2,

182 |ronically, our inability to draw a sharp demaioatbetween problems and mysteries is precisely
the sort of cognitive limitation to which McGinnfees in order to try and establish that very
demarcation; he claims, for instance, that oumgtteto solve a significant number of philosophical
problems amounts to an activity which is beyondraental capacities as humans (McGinn 1993, 2).
163 A similar move is made regarding the other phifisocal problems he deems mysterious, such as
the mind-body problem (McGinn 1991, 26-9). C.f..q®inn 2004, chapters 1-3).

184 For further critical discussion of McGinn’s ideasg: (Bilgrami and Rovane 2005).

185 C.f.: (McGinn 2004, chapter 4).
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§2.3.1)'% The very distinction he seeks to draw, then, betwthe properties of
consciousness and the physical phenomena for wivehcan generate lawful
theories, is a distinction based on outdated cdsaapd mistaken notions of science.
As demonstrated in chapter 2, such approachesetarind are explicitly non-
naturalistic. Likewise, the consideration of whetloe not mental phenomena are

lawlike has also been demonstrated to be a mut#eumo(c.f.: chapter 2, §2.3).
5.5.8. Consequences from McGinn'’s ideas

The simultaneous demonstration of both our limdsahd potential for inquiry,
throws into sharp relief the anti-naturalistic matof the very idea of writing off a
given domain as necessarily mysterious. ReconsiglevicGinn’s diagnosis of a
mystery, according to other aspects of RKN, hiditbga useful alternative approach
to consciousness. Remembering the constitutive évaork which supplies the
relativized principles of a given stage of sciense, may distinguish between two
ways in which humans are capable of problem-solvifftere are those problems
which humans are potentially capable of solvoey se and those problems which
humans are potentially capable of solving from imitthe context of the given
constitutive framework, currently available (whehe latter problem-type is a sub-
set of the former). Our potential for problem-sotyis dependent upon our cognitive
capacities in their ultimate limit, but such potehtlso depends upon the distinctly
collective use of our various human capacitieshewider institution of science; the
solutions we are (potentially) capable of genegatmthe present depend upon the
current set of conditions available to us (our entrconstitutive framework, our
technology, and so on). As already demonstratechiapter 3, conditions such as the
current constitutive framework are not mind-depend® and so our present
potential should not be taken as any indicatiorowf full cognitive potential, in
principle. The notion of absolute or total humanpatality for scientific

16 \We can compare his definition of naturalism tovgafte mind, as ‘the thesis that every property of
mind can be explained in broadly physical terms’c@®ihn 1991, 23), to explicitly physicalist
approaches to naturalism (c.f.: chapter 2, §2.8d1L§?.3.1), and McGinn’s picture of the realm df th
physical concerning “parts and wholes” to the reipe physicalist construals (c.f.: chapter 2, §2.3
and §2.3.6).

7 |n other words, the conditions for the possibiliti scientific inquiry are not entirely, or even
predominantly, grounded in the structure of our nitign; such conditions extend beyond the
individual mind and across different groups and egations of thinkers. C.f.: chapter 2, §2.5.2;
chapter 3, §3.3.2.
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achievement, in principle, must be distinguishednfrwhat humans are capable of
understanding or solving (again, in principle) afgi@en stage within scientific
inquiry, where the latter is dependent upon théi@adar constitutive framework and
the intellectual work done to date. Despite theatre¢ nature of the constitutive
framework, both types of potential are expresseanodal claims about what is
possible in principle. Human scientific capabiltieat a given point in time, are
relative to the prevalent theoretical assumptiosisch constitutive frameworks
simultaneously limit but make possible the extentvhich scientific progress may
be made. (Ptolemaic astronomers, for instancedoduiave been expected to come
up with Einstein’s relativity theory, as they simplidn’t have access to the required

conceptual and mathematical groundwork).

Recognition of the two types of cognitive potent@ddaws attention to
important aspects of the limits and potential f@estific inquiry. First of all, we are
reminded that science is not a mind-dependentunisin. Secondly, it highlights the
revisable nature of our theoretical concepts. Wiaegtven concept does not appear
fruitful, instead of inferring that the problem/ntgsy is mysterious, we may explore
the idea that a different way of conceptually fraghor constructing phenomena, or

that the introduction of a new taxonomy, may bearfauitful.

Our talk of “consciousness” may, therefore, turih mat to be the best way in
which to divide natural phenomena (it may, for amgte, turn out to be no more than
a folk notion)*®® For instance, Pylyshyn points out that ‘we haverigbt to the a
priori assumption that the set of conscious costené natural domain’; instead, it is
highly likely that we will need to ‘draw the boungiaaround phenomena in such a

way as to cut across the conscious-unconsciousdatisn’ (Pylyshyn 1984, 264-5).

We must distinguish between (and not conflate)rdadisation that a certain
taxonomy or set of theoretical concepts is unsuiteda particular form of
investigation, and the assertion that the phenoméeaselves are inherently
unsuitable for any form of naturalistic inquiry wbaeever. With a change in

theoretical concepts, we may very well transformrmations of various phenomena;

188 | mean not to imply that terms like “conscioustied®uld be taken out of every day discourse, as
they function perfectly well for our purposes irckicontexts. C.f.; (Collins 2007).
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but with such alternatives, more progress may beem&hanges in theoretical
constructions do natonstitute evidence that a particular respectivarahdomain is
somehow intractable. Changes, for instance, ashiat v meant by an “atom” or
“particle” have never caused a physicist to thropvtbeir hands, declare atomic
physics naturalistic intractable and give up. Thiéeent and updated conceptual
basis, from which physics proceeds, does not amouaihy aspect of physics being
naturalistically intractable. It means that thesesome category under which it no
longer makes sense to classify (or even constplehomena, but it cannot be taken
as evidence that the domain in genasalout of bounds to inquiry. In another
example, with the shift from absolute space ane titn spacetime, no one supposes
that absolute space and absolute time have be&edgroysterious. In contrast, we
have obtained what we hope will be a more fruitioterstanding of phenomena,
which does not make previous conceptions mystetotisnerely indicates that they

may be wrong or at least inaccurate (qualificatialbgut epistemic certainty aside).

Where the RB guides us away from premature lalgetiincertain domains as
mysterious, the following point is set into religfhere a given domain for inquiry
turns out to be unfruitful, it does not follow thae have found a naturalistically
intractable subsection of the universe. Just ascamnot assert outright that a
problem/mystery is a mystery, we are also in notposto claim that we have
correctly identified the best way of dividing upetbhenomena. We cannot rule out
the possibility that there is some other more fialitvay of carving out domains for
inquiry. In the case of the mind, as we have mameparatively little progress, the
chances of an alternative way of conceptualisirgnpmena are reasonable high.

Another brief point is worth making, in connectitmMcGinn’s proposal of
a mystery. McGinn worries that there is some sansehich we are inherently
unable to reflect rigorously upon the human mird toncern is that the inherent
limits of cognition necessarily make certain aspeaiftthe mind inaccessible to us.
Such a worry perhaps stems from the notion of giterg to achieve systematic
closure from within that same given system (so thatmind, in trying to think its
own limits, would simultaneously try to transcerathd attain closure to, such a
limit). But RKN draws out the fact that any cogwéicapacities used within inquiry

do not constitute the sum total of the set of nemgsand sufficient conditions for
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scientific investigation or theorising. The fullts#f empirical as well as intellectual
conditions, which provide the possibility for sdiéic inquiry, are not grounded in
uniform endowments of the mind, and are spreadsacowvide range of individuals
and groups. The conditions for the continuationngfuiry, therefore, are not mind-
dependent. So inquiry in cognitive psychology daes amount to embarking on
investigation into a given object of inquiry, usitige very same object as a tool for
inquiry (as would effectively be the case if thendibions for the possibility of all
inquiry weremind-dependent).

Self-reference is a concern for cognitive psychglampt as an issue taking
the form of a Kantian antinomy, but as a questiboua how best to account for
apparently global processes. Very simply put, veeadnle to assess thoughts across a
wide range of considerations (for instance, weadne to reflect on our beliefs from
very different aspects of our lives, bringing thastiefs to bear on novel situations,
or comparing them with beliefs from another aredife). But we are not yet sure
how human cognition is capable of sorting and asisgtypes of cognition. For any
massively modular system, an explanation is reduwe how different domains can
interface (which would require some degree of cammpse with the criterion of
encapsulation), so as to allow for plasticity obught and global processing. In
the case of global reasoning, the less we aretaldpecify the development of the
competence, the less we are able to identify spacige uniformity (for instance, of
initial or developed states), and the less we hfe @ say about what sort of input
the faculty may receive in order to generate spesibrts of output (and so the
harder it becomes to account for a faculty compegen

At the same time, a non-modular mind throws up rotbsues for how we
should proceed with cognitive psychology (Fodor3,9827-9). One particular area
of thought which looks as though it requires globahsoning or processing is,
according to Fodor, the very set of cognitive skilhvolved in being able to

comprehend and reason about scientific ingtfisuch difficulties, however, unlike

189 See for instance: (Carruthers 2005); (Fodor 19881); (Sperber 2005).

170 For the specific difficulties regarding conceptrfmtion, abductive reasoning or other potential
cognitive skills that might feature within sciemtifinquiry, see: (Carey and Spelke 1994); (Fodor
1983, chapters 4-5; 2001, chapters 3-4).
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McGinn’s difficulty with consciousness, are conceffior naturalistic inquiry; very

difficult questions are opened up, but we haveeason not to pursue them.

5.6. Epistemic modesty and investigative optimism

From the arguments given, and the detail of theiflRBie assessment of McGinn'’s
ideas, the idea of demarcation a strong problemtenysdistinction cannot be
permitted. However, Chomsky offers his SFF fromeaignely naturalistic position

(c.f.: chapter 2). The SFF, therefore, bears sartadr examination.

When compared to the LF, the strong notion of tk€ &ils to exhibit the
minimal characteristics expected of a faculty. tFafsall, a faculty will develop in a
relatively uniform fashion, so that various devetmmtal stages are reasonably
predictable and so that the full capacity matuneé®raatically (for instance, as we
would expect from the hormonal systetf) Secondly, such development should be
uniform across the species so that ‘the competshoald reach normal maturity in
the face of goverty of stimulugCollins 2002, 136). Although different languages
are learned according to the environment, theohtievelopment is standard rather
than specific to each individual or language. la tase of language, the acquired
competence is used automatically and with no consaunderstanding of the deeper

structural rules employed.

Neither characteristic holds for scientific praetisNo one becomes a
competent scientist merely by virtue of the fullvdlepment of their cognitive
capacities. The development of an understandinghgtics takes deliberate hard
work in order to grasp the ideas in physics. Spetifining is needed, and whilst we
might develop some set of basic capacities enabliagto learn on a more
generalised level, no competence in physics isdagross the species (let alone in
such a manner whereby standard developmental staggsbe identified). For

instance, consider the rate at which children aeglanguagé’? it is uniform

1 C f.: (Chomsky 1975, 11; 1993, 29).
172 For instance, children are able to ‘effortlesslgke use of an intricate structure of specific rules
and guiding principles’ (Chomsky 1975, 4).
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enough to predict the age by which a child showdabcompetent language user
(Chomsky 1980/2005, 139; 1988b, 408-10). Such dg@weént is determined to an

extent which allows us a notion of what it meansdachild to be a late learner of
language, in cases of anomaly or pathology. We havequivalent notion of what it

should mean for an individual to be a late develgp¢heir understanding in physics
or scientific reasoning, as far as we know (Chonskg5, 155-7; 1988a, 157).

As it is ‘doubtful that “general learning mechans' ... play a major part in
the growth of our systems of knowledge’ (Chomskg8# 48), the SFF can be
taken as something more specific than a generglgersystem. Even so, whilst ‘we
may assume it to be fixed, in the manner of thguage faculty’ (ibid., 156),
important differences persist:

In the case of the language faculty that is arakmiement of the human
mind. It operates quickly, in a deterministic fash) unconsciously and
beyond the limits of awareness and in a manner ihaommon to the
species, yielding a rich and complex system ofwkadge, a particular
language. For problem solving and theory constracthere is nothing so
specific.

(ibid., 157).

In short, whilst people of a similar educationatkground may fairly easily equally
understand and assess a hypothesis, both the m®lbliescience and the individual
capabilities of the people who consider them, aag o0 varied to count as having

the properties of the language faculty, as desdrdi®ve.

Ideally, in order to establish a notion which tells something about the
problem-mystery distinction, we need something Wiattows the identification of a
skill or skills which are specific to scientific daght or theory formation, or
something which indicates the possibility of a d¢oaat upon thought within the
area of specifically scientific reasoning. A fusessment of what a faculty should
amount to is not possible, but Collins (2002) pded independent reasons
(according to the criteria for faculties) as to wtmg notion of the SFF does not
work; indeed, he concludes that ‘it is unclear wihat SFF thesis amounts to’ (ibid.,
149).
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Note, however, that Chomsky himself is sensitvéhie differences between
the development of the LF and of any cognitivelskiltherent in scientific reasoning
(Chomsky 1975, 155-6). Although our acquisitionkabwledge of physics will be
based on ‘specific properties of the mind, it does reflect these properties in the
same way as language [does] ... Hence the vast afisaditdifference in relative
accessibility’ (ibid., 157). Furthermore, any sciga understanding will not develop
as our LF does, where the maturation of our linguisapabilities happens in line
with our physical growth, at a predictable uniforate (Chomsky 1980/2005, 139-
140). Chomsky notes that the LF is a digital, inérsystem, and we appear to have
few other faculties alike in this respect. He exahat ‘[llJanguage is, at its core, a
system that is both digital and infinite. To my krledge, there is no other system
with these properties, apart from the number sys{@mnomsky 1991b, 50). But in
understanding the mind to be made up of ‘distintisystems’ rather than general-
purpose mechanisms, we should still expect ‘qualély similar [systems] in other
domains’ (ibid., 51).

Chomsky is also very sensitive to the fact tha potential of the SFF
depends upon whatever background assumptions aialde as inputs, from the
respective stage of scientific inquiry; whatevee thognitive skills used, our
reasoning capacities still depend upon the relaiage of inquiry and the scientific
principles developed at that stage (Chomsky 19886). Such sensitivity suggests
that whilst Chomsky is optimistic that some progredl be made in establishing the
cognitive skills involved in scientific reasoninghatever we discover will exist in a
highly complex relation with the other factors etg into scientific inquiry, as well
as other features of cognition. Whilst the stroig-Sails as a means by which to
demarcate the distinction between problems and erigst the extent to which it
nonetheless proves useful is precisely to highlightvery ideas which are born out
of the RB!"3

A more liberal notion of the SFF might be constkuehereby “SFF” just

refers to whatever cognitive basis we have forcthikective principles and reasoning

78 The modesty of Chomsky’s proposal is emphasisedssgrtions that the most basic capacities
should be understood first, before we move onyimgrto grasp the underlying structures of the more
sophisticated or peripheral cognitive skills poseesby all (or even just some) humans (Chomsky
1975, 27-8).
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processes that are utilised in scientific theogsamd inquiry (Collins 2002, 136).
This set of cognitive skills, however, does not lynihe sort of specificity that we
would expect from a faculty (however broadly we manyderstand the notion of a
“faculty”). Such labelling of a set of skills, pregses or reasoning principles is
potentially useful as an initial way of categorgsia certain aspect of cognition to be
studied further. We needn’t restrict the notionjist one faculty; likewise, we

needn’t think of any general purpose system.

Suppose we consider the possibility that the SHiSists of a collaboration
between, or the net result of, several domain-§pemmpetences or faculties (ibid.,
140). This could be conceived as something like dbenain-specific cognitive
system suggested by Carey and Spelke (1994), vaucbunts for domain-specific
processing as well as the sort of cross-domairectdin, or non-domain-specific
reasoning, which seems to be necessary for thecitgpa understand conceptual
change which occurs within (for instance) scieatgrogress (ibid., 179). What they
suggest is a hypothesis of analogical ‘mappingesacdomains’ (ibid., 179); such
use of analogy, however, does not help out theonaif a SFF because ‘anything is
analogous to anything else’ (Collins 2002, 141).b&st, the hypothesis suggests
something about what cognitive capacities (or comtons thereof) might be used
by someone engaged in scientific theorising. Anaklgeasoning may be one of the
cognitive skills we draw upon during formation aradysis of scientific hypotheses
or theories, but our ability to use analogy is @etpf reasoning potentially applicable
to any domain of thought or area of life. Analodlyerefore, is not specific to
science; furthermore, because analogy is precitely means by which we may
compare concepts to an indefinite degree, littiriction is placed on the specific
type of ideas which it might help to generate. (lRstance, there is no guarantee that
an analogy will be correct). Such a suggestion aaesmply a strong enough need
for a faculty, or even for a set of faculties, biigh a clearer distinction between

problems and mysteries could be drawn.

Essentially, we arrive back at the weak constrdahe SFF in which we
posit the set of cognitive capacities (in somerageanent of cognitive architecture,
specified functions, and so on) which an individudllises within scientific

reasoning. Such a speculation gives us no reassupjmose that the respective set of
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capacities, faculties or processes should necissarispecific to scientific thought
per se and so what this amounts to is that there idylike be some structure to the

various cognitive capacities used when undertakaigntific reasoning.

The RB emphasises the notion, however, that adutnderstanding of such
aspects of our cognition, at least liberally camstt, is something we can hope for,
and aim towards, in some form or anothérA liberally construed SFF just says that
something about our cognitive architecture placesitd on those cognitive
capacities which are utilised for inquiry. Althouglermissible, this claim is not
strong enough to allow a determinate demarcati@nour faculty structure, between
the domain of problems and the domain of mysteAdisthe liberal SFF tells us is
that there issomecut-off point to our the human potential capaciy haturalistic
problem-solving. This is the case whether or na@pacific faculty is in place; as
such, “SFF” becomes a pragmatic term for whateueicognitive capacities turn out
to be, with respect to scientific theorising (where faculty thesis is needed).
Combined with the RB, however, the SFF may remisdfuour potential for future
inquiry, in terms of both the degree of our presgnbrance as well as the hope for
possible future inquiry. This is because the RBtansates both the epistemic
modesty and investigative optimism inherent in\teey idea of the liberal construal
of the SFF.

Positing a hard and fast boundary is not only ptamea but the very
assertion contains within itself an attempt to hrebeyond the boundary it purports
to delineate. Crucially it is important to note théerence between ‘hypothesis[ing]
coherently cases of mystery ... [and achieving] a ateation of them’ (Collins
2002, 127). Chomsky concedes that there is no teeedsume the omniscience of

humans as we ‘are biological organisms, not ang€lsomsky 2000, 74). But it

17 Recalling the regulative notion of unity which nesk possible the modality of lawful
generalisations, our capacity to think a totalisydh as this) may turn out to be an aspect of our
cognition which can be investigated further withiire course of cognitive science (albeit, in the far
off future). | should emphasise, however, that Indd propose our capacity to think about unity and
totality as the basis for some distinct facultystlas in the case of our capacity for analogical
reasoning, our capability to think of totality andity mightbe something which is further understood
after advances are made in cognitive science, leuarg a long way off grasping the architectural
basis of such types of thought or reasoning. Egutile very possibility for eventually understarglin
modal thought via cognitive science should by n@msebe read as an entailment of the RB: it is an
issue left to inquiry itself.
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does not follow in the least that we can specifygaantify the boundedness of
human cognition; neither does it follow that, if wannot endogenously demarcate
certain limits according to cognitive architectuitegen we are forced to conclude that
we are epistemically unlimited. If Chomsky's intems are just to mark up an
acknowledgement of the limits of human capabilibgn this is possible without a

specific mental faculty.

What we find, however, is that, although it is lymeans meant to be a part
of our cognitive architecture, the RB precisely edibs the underlying optimism for
advancement as well as epistemic modesty, both lo€hware inherent in the
methodological attitude underlying Chomsky’'s pragdasf a SFF. We may view the
RB as guiding us away from the notion of a shagblem/mystery distinction; but
we may also view it as a regulative tool for dragviout the subtlety and proper
investigative attitude inherent within Chomsky’'sggastion of a SFF. The fruitful
aspect of the notion of the SFF, therefore, drawnby the application of the RB,
offers a humbling but hopeful picture of where we at, and of where we might aim
towards, in our understanding of those cognitivélsskhat enter into scientific

inquiry.

5.7. Conclusion

The RB allows a regulative notion of our limits out any constitutive demarcation
of that limit. The RB is a principle which guidesiroinvestigative optimism by

bringing to the fore the regulative notion of howch potential progress there is yet
to be made; simultaneously, it is a bounding pglecivhich reminds us of both our
present ignorance as well as our ultimate limitegjowith reference to the ideal
notion of a completed unified science. The RB tftgeemaps onto our notion that

there are mysteries, but forbids any claims to Kedge of what these might be.

By its regulation of inquiry, and by its very dafion, the RB encompasses
the ideas of both epistemic modesty and investigadptimism. Even so, the RB
does not provide a naturalistic determination adbpgms and mysteries, but the

opportunity remains for us to make advancementsnderstanding those are of
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cognition which contribute to our collective caggdd think scientifically and make
scientific progress. The RB is not intended to akpthe cognitive features of our
scientific capability and so in this way does netve to replace the SFF; the RB
merely demonstrates that no SFF is needed in aodanderstand some problem-
mystery distinction, and to accommodate the faat thhilst we cannot stipulate
where our own investigative limits lie, we may ursland, all the same, that we are

necessarily limited.
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Chapter Six:

Investigative Modesty and Ontic Structural Realism

6.1. Introduction

In the previous chapter, | demonstrated that the(fRB Regulative Boundary) is
usefully applied to issues about the limits ancepbél of cognition and of cognitive
inquiry. As seen in chapter 5, we are a long wdyaddcientific understanding of the
particular cognitive capacities which go into stignthought; this chapter turns to
the ontological status of the theories themselaad, the constitutive principles and

constructs upon which they are developed.

| shall argue in the present chapter that RKN (ReviKantian Naturalism)
provides a unique means by which to support theuamg of ontic structural
realism over constructive empiricism, within therremt debates surrounding
structural realism. RKN entails neither construetempiricism nor ontic structural
realism definitively, and the argument of the preésehapter is not intended as a
wholesale rejection of constructive empiricism (aoblanket endorsement of every
detail of ontic structural realism, as absolutetyrect). Constructive empiricism
retains many important and useful characteristes] ontic structural realism will
nonetheless have further problems to iron outallsfemonstrate that RKN provides
a useful and novel way of drawing out the fact @structural realism both accounts
for those beneficial features of constructive emjsm, whilst also providing
additional and significant insight. RKN offers sustipport in a unique way which
explicitly ties together the principle of a unifiestience, with the investigative
optimism and epistemic modesty characteristic d@h lmonstructive empiricism and

ontic structural realism.
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6.2. Scientific realism, anti-realism and structurdism

6.2.1. Scientific realism

In order to demonstrate the advantages of ontictstral realism it will be necessary
to consider the benefits of the constructive emjsiri account of scientific
epistemology. Before doing so, however, | shallug both positions within the
context of broader debates surrounding scientig@lism, anti-realism and
structuralism. Scientific realism may be charasttias the attempt to explain the
success of scientific inquiry, on the basis of ithea that our scientific progress
should not be considered miraculous. Such a coraide is often referred to as the
“no-miracles” argument’®> The argument (often construed as a form of Peircia
abduction) works on the basis of inference to tkstkexplanation, and may be
summarised as follows: if we do not want to atti#bgcientific success to some
coincidence or miracle, then in the face of ouramable scientific progress, we
must conclude that scientific theories capture whatue about the world. In other
words, ‘[s|cience aims to give us, in its theories, a litgraliue story of what the
world is like; and acceptance of a scientific theanvolves the belief that it is true
[author’s italics]” (van Fraassen 1980, 8), giviang licence to believe in the true
reality of unobservable phenomena posited by tesoRut otherwise, if theories do
not track the truth of reality, then it seems hiegor miraculous) that they should be
so successful. At first glance, then, scientifialisn appears to offer a position

which takes seriously the advances and practicesieice.

Amongst various problems identified within the naramles argument’® the
occurrence of significant theory change causes ffecudty, because previously
established theories have their truth undermined,as a corollary, the existence of
the entities posited by that theory is also chgleh Put otherwise, scientific realism

entails the notion that philosophers of a previpagod were obliged to commit to

% The argument has been attributed to various piylosrs. Lauden (1981, 20) and van Fraassen
(1980, 8) attribute the argument to Putham, amootrs; see, for instance: (Putham 1975, 73).
Worrall (1989, 101) identifies the argument in Rairé’s work (1902/82), for example, although Van
Fraassen also characterises it as a more receitioppg$ormulated in objection to the model of
science developed by logical positivism (van Fraask080, 1-6).

78 For detailed accounts of both the argument, angatential difficulties, see: (Ladyman and Ross
2007, 68-83); (Lauden 1981); (van Fraassen 19&pteh 2); (Worrall 1989).

149



the truth of a set of scientific theories which evesubsequently rejected (i.e., to
commit to the supposed truth of a falsehood). Sweehave no guarantee that
present theories and conceptual constructs wilbeatevised at a later stage, there is
the chance that the new scientific theory (to whighare supposed to comngyjaa

true description of the world) will also be falsifi. Such a contradiction is precisely

one of the motivating criticisms of anti-realiststamns such as Laudan’s (1981).
6.2.2. Epistemic structural realism

Structural realism offers a means of preservingitlea that there is indeed some
rationality to believing our best current theoriesilst bypassing the difficulty of

ontological discontinuity over theory change, byposing that scientific theories
actually track the structure of the real world (Wtlr 1989)!"" The success of

scientific explanation, therefore, is not deemedamlous; furthermore, as scientific
theories identify real structures in the world, aslit is possible to argue for the
preservation and continuity of structure in casésheory change, the hurdle is

subsequently addressed.

Different varieties of structuralism, namely, episic structural realism and
ontic structural realism, spell out our understandingswéh structure in alternate
ways. Epistemic structural realism is the thess #il we can know is the structure
identified by (or, underlying) scientific theorigdntic structural realism endorses the
claim that scientific theory latches on to realusture, where all that is real is
structure. In both cases, structure is thoughtexsipt to some extent over theory

change, so that ontological discontinuity is nagena problent’®

According to epistemic structural realism, theaatientities may exist, but
all we can know about them is their structure. Amowledge of unobservable
objects is just by the structural properties andti@nships, represented in logical or

mathematical form (Ladyman 1998, 412). One cerdrgjgestion for just how a

" worrall (1989) makes this point especially cledthough he should by no means be thought of as
the first proponent of structural realism. Somarfaf structural realism has been attributed toehos
such as Russell (1927/54) and Maxwell (1970).

178 For comparisons of both varieties of structuralisen, see: (Ainsworth 2009); (French and
Ladyman 2003a); (Ladyman 1998); (Psillos 2001).: GGhakravartty 2003; 2004); (Ladyman and
Ross 2007, chapter 2).
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theory represents structure, according epistemictstral realism, is by means of the
Ramsey Sentendé? whereby the terms and relations of a theory apeeeented in
second order logic. The main problem with the RamSentence approach,
however, is that any given structure may be reeckhy any set of objects and their
relations. The structural properties identified hiit a theory, therefore, are not
unique to the theory which the structure is saidefaresent. Ladyman sums up the
difficulty very well, as follows:
The basic problem is that structure is not suffiti® uniquely pick out any
relations in the world ... Thérmal structure of a relation can easily be
obtained with any collection of objects providedrthare enough of them, so
having the formal structure cannot single out aquei referent for this
relation
(Ladyman 1998, 412¥°
The challenge remains, then, for any advocatero€ttralism, to supply an account
of structure which does not collapse in the waycdeed above, and which fulfils
the objectives of the structuralist aim.

Both ontic structural realism and constructive em@m seek to provide a
more successful account of scientific rationalitrt epistemic structural realism,
whilst also aiming to avoid the problems faced biemstific realism. In order to
understand the benefits of ontic structural reglisaer constructive empiricism, the
value of the latter must be considered. In face oould argue that RKN offers
support for constructive realism; in the next smttitherefore, | shall therefore
consider the arguments for, and benefits of, can8tism empiricism, as well as the

potential support offered by RKN.

179 For arguments in favour of epistemic structuralliszn, see: (Melia and Saatsi 2006); (Maxwell
1962; 1970).

180 C f.: (Ladyman 2007, 124-8). Such a point is miagainst attempts to rescue epistemic structural
realism (Demopoulos and Friedman 1985), and ieraies the objection raised by Newman (1928),
in response to Russell (1927/54), known as the ‘iNaw objection”. Van Fraassen asserts that the
‘syntactically defined relationships’ of both thegitivist attempts, and of the approaches utilighrey
Ramsey sentence, offer inadequate accounts oftificigheories (van Fraassen 1980, 56); upon the
Ramsey sentence approach, ‘the distinction betwreitimand empirical adequacy reduces to triviality
or absurdity’ (ibid., 55). C.f.: (ibid., chapters2).
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6.3. Constructive empiricism

6.3.1. Empirical adequacy

Constructive empiricism offers an account of thiorelity of scientific theories,

according to which theories are acceptable by eidéi their empirical adequacy.
Empiricism endorses a respect for scientific evogem our philosophy of science,
via the premium placed on evidence; as such, ‘eamin requires theories only to
give a true account afhat is observablgauthor’s italics]’ (van Fraassen 1980, 3).
In other words, ‘the belief involved in acceptingaentific theory is only that it

“saves the phenomena”, that is, correctly descnidest is observable’ (ibid., 4). The
criterion of empirical adequacy, for the rationasls of theory-acceptance, is
asserted in keeping with van Fraassen’s empirapgproach to the epistemology of
science. We must honour what the empirical evideshmavs us, according to van
Fraassen, but not attempt to make claims for angtbeyond what is given by that
evidence. The central thesis of constructive emrigm is therefore that g[cience

aims to give us theories which are empirically ackig and acceptance of a theory

involves as belief only that it is empirically adete[author’s italics]’ (ibid., 12).

Van Fraassen points out, in objection to the naches argument, that the
terms of a given scientific theory are, in factedhy laden; as such, the truth or
falsity of such propositions (and thereby, thettrat falsity of the theory) can only
ever be theory-relative. There is, in other wortds guarantee of truth just from the
successful application of a theory; at the same,tiime idea that theories do not aim
at truth is no reason to suppose that they arecmoas. According to the
constructive empiricist, any explanation of scintsuccess is not, however, the

concern of the philosopher.

Van Fraassen’s commitment to empiricism manifeselfiin the resistance
towards accepting any metaphysical claims, precibecause they extend further
than the information demonstrated by the evidelmcaddition to his objection to the
notion that science aims at capturing truth, vaaabsen raises a number of concerns
about inference to the best explanation, used mwithe no-miracles argument of

scientific realism. For a start, if we are to corhtuithe truth of a given statemeqt
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and if the inference to the best explanation wdektl us toy, then we are still
perfectly licensed to abstain from believigg In other words, in the case of an
inference to the best explanation, nothing aboubrces us to believg. Van
Fraassen explains this point with the illustratibat ‘modus ponenallows you to
infer B from A and (if A thenB), but does not forbid you to infeB(or A) instead’
(van Fraassen 1980, 20). We may refrain from fognainy belief whatsoever about

such a best explanatidft.

Even if we accept the notion of inference to thst lexplanation, in order for
such an inference to be made, there must be aicimpillingness to commit to one
or another of a range of possible propositionsséired with the range of options
from which to choose, an inference of this sortrinds our choice; but if such a
choice is going to take us from the scientific fessuo the truth of scientific theories
(quaexplanations of the phenomena), then some premesdato be placed upon
the very importance of seeking such an explanaitiothe first place (scientific
results themselves do not oblige us by necessifintbsome explanation). Some
reason is needed, in other words, to account for ashexplanation should be given
in the first place, in addition to what the empili@vidence tells u$? As van
Fraassen explains:

The realist asks us to choose between differentthgses that explain the

regularities in certain ways; but his opponent gswaishes to choose among

hypotheses of the form ‘theoily is empirically adequate’. So the realist will
need his special extra premise that every univeegpllarity in nature needs
an explanation

(van Fraassen 1980, 21).

181 For more detail on van Fraassen’s response todhairacles argument, see: (Ladyman and Ross
2007, 72-5). For an argument against van Fraasgamtgcular objections towards inference to the
best explanation and abductive reasoning, sedld$$P96).

182 Underdetermination of the truth of one theory camother might be relevant to the reluctance of
the constructive empiricist to accept a realistlaxation of the success of science; where data does
not determine the higher value of one theory owetlzer, the scientific realist’s inference to theh

of unobservable entities (as posited by the theoright lose its legitimacy, precisely because the
reality of an alternative set of unobservable &#tiiooks just as credible, according to the data
(Ladyman and Ross 2007, 80). Even so, underdetatimmarguments ‘do not seem unequivocally to
support either realism or antirealism’ (ibid., 8@hd furthermore, van Fraassen himself does net dra
upon such considerations in his defence of constiempiricism (ibid., 81-2); | will, thereforeoh
dwell on this issue.
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According to an empiricist understanding of scigntirationality, an
explanation for why the evidence should be this waes us beyond the set of
claims we can make according to the empirical daktmught of another way, the
acceptance of a scientific theory may be based apoamber of different criteria,
and another criterion is the consideration of hoellva theory accounts for the
relevant data. Theory-acceptance is useful fosthentist, for the sake of exploring
different phenomena under a given framework, ca psactical aspect of pursuing a
certain line of research. Acceptance of a theomgrefore, is just as much a
pragmatic activity, as it is the commitment to didiefor van Fraassen (1980, 88).
Deciding to accept a theory may therefore be unoedsas an act of endorsing its

empirical adequacy, rather than an act of commitrteeits truth (ibid., 71).

6.3.2. The observable and unobservable

Although van Fraassen concedes that our scienbincepts are highly theory laden,
he still endorses the credibility of an objectivistidction between the observable
and unobservabf&# “Observability” and “unobservability” are relatiterms, as are
any descriptive predicates taking the suffix “—&bie other words, they arevague
predicatgs] [author’s italics] (van Fraassen 1980, 16). V&hitelative, the terms
“observable” and “unobservable” refer objectivety their respective categories,
because we may understand observability with regatidat which is observable for
humans. We do not, for instance, think of the Em@tate Building as portable just
because it is logically conceivable that (say)raliemay be able to transportif.The
expanded range of possible conditions, createdhdyarious inventions or tools for
data-gathering, might allow a new phenomena to dmmidd observable; but these
conditions should be specific to what is specificddumanly possible (we cannot
account for conditions under which we have a difer visual system, for

instance)'®

18 Van Fraassen presents this claim in contrast toawdd's arguments for the notion that no
observable/unobservable distinction can be madetsobger (van Fraassen 1980, 11-9). C.f.:
(Maxwell 1962).

'8 This illustration is based on van Fraassen’s exaifi®80, 17).

'8 |n the event that future technology allowed usramsport buildings as large as the Empire State
Building, then it would become permissible to dhié latter “portable”; such a shift, however, is
entirely consistent with van Fraassen’s point. & fenturies ago, people did not describe small huts
or cottages as portable, but now we legitimately partable pre-fab buildings and trailer homes,
which are of comparable size.
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Observability, whilst relative to the capabilitie$ humans, is based upon
empirical evidence and to assert that somethindpservable is therefore to make an
objective claim, which in turn takes a truth-valMéhere evidence is observable, we
are dealing with facts, and are therefore permittedommit to the truth of those
facts (where phenomena are observable, the cagsg@@mpirical adequacy” and
“truth” converge). Where we do not have observadielence of phenomena, then
we should abstain from inferring the presence afbservable objects, precisely
because nothing about the data requires us to cotontihe ontological reality of

such entities®®

Such a definition of the observable/unobservab#irdition, van Fraassen
explains, nonetheless preserves objectivity (Vaaagsen 2003, 411). The facts of
science themselves (which arise from empirical aliscy) determine what is
observable; consequently, humans are given incrgigssophisticated means by
which to observe data. Observability is therefaratext-dependent to an extent, but
not theory-dependent, because what is observablgivisn directly from the
empirical evidence as a fact (Monton and van FeExa003, 409-11); c.f.: (van
Fraassen 1980, 57). In other words, no inferencenasle from the theory, but

nonetheless, observability is proved empiricallytigy data.

Another reason for the objectivity of the definitiof the observable is that
observability rests on scientific evidence, rathean modality, according to van
Fraassen (Monton and van Fraassen 2003, 414).dfombine, although observability
varies according to the development of scientifgcavery, objectivity is preserved
because once a means of measurement is establibkeedpbjective observations
may be made. In explaining the objectivity of théservable/unobservable
distinction, van Fraassen also commits to the taathe term “observable” refers
to all possible instances where observation coalk@ place, and not merely those
instances where something is observed in actualjthin a given epistemic
context, once the new means of observation is lestald, there need be no
subjective element to what we call “observablefr(@roscope, for instance, works

18 For instance, ‘[i]t is often not at all obvious ether a theoretical term refers to a concreteyeotit
a mathematical entity’ (van Fraassen 1980, 11).
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at a particular fixed resolution). So although tiservable is context-sensitive, it is

not contingent on the observations that happere tmade.

According to constructive empiricism, it is becaust the nature of
observability (as described above) and becauskeoémpiricist commitment to no
more than the available evidence, that the aim sgiantific theory is to “save the
phenomena” where observable phenomena are avaitalilaot to express artguth
about the world nor to carry the ‘metaphysical leagg of additional unobservable
entities (van Fraassen 1980, 68). To put it anothay, ‘[s]Jo far as empirical
adequacy is concerned, the theory would be jugfoas if there existed nothing at
all that was either unobservable or actual’ (ibi®7). In other words, a theory is
precisely as good as it is, at capturing the releyghenomena, irrespective of
whether or not we choose to frame the theory wiltliteonal explanations; positing
additional entities would not increase the degreewhich the theory fits the

evidence.

According to van Fraassen, however, constructivepiecsm already
compromises with the strict empiricist positionstacter form of empiricism would
not permit any assertions wherein the content igesiricted to that which is shown
by available evidence. As Van Fraassen pointsem@n a commitment to ‘empirical
adequacy goes far beyond what we can know at aigndime’ (van Fraassen 1980,
69), according only to the gathered data. In othards, a set of data just is a set of
data, and even a theory that aims for empiricabjadey makes inferences away
from the data, in its descriptions; anything beyangproduction of the data entails
an inference of some sort (Ladyman and Ross 2(8B), Yan Fraassen’s position is
nonetheless grounded in the epistemic modesty ®fempiricist commitments,
whereby he resists making claims any further then dvidence allows, as far as
possible, whilst also retaining the continued aimwdards developing an
epistemology of science. The modesty inherent @ subalance is illuminated when
van Fraassen explains that an ‘epistemology musfudy investigate the conditions
of rationality for acceptance of conclusions thatlgyond one’s evidence. What it
cannot provide ... is rationally compelling forcesonpthese epistemic decisions’
(van Fraassen 1980, 72-3). Constructive empiricizaly consequently be described

as a compromise between the investigative modesigmpiricism, and the aim
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towards an account of the rationality of scientificogress, found in scientific

realism (Monton and van Fraassen 2003, 407).

6.3.3. Understanding scientific rationality

The view of scientific theories, according to constive empiricism, may be
characterised to an extent within the terms of RKNe model of scientific
rationality endorsed by RKN turns upon the rel&givof mathematical and lawful
(i.e., mechanical) principles, which are supplieg the respective constitutive
framework (c.f.: chapter 3, 83.3-3.4). According RKN, therefore, we may
understand the terms and laws of a theory as ptettiyet potentially revisable
constructions, rather than ontologically real phmepa or entities. Newton, for
instance, defined gravity mathematically, as a fdaic construction according to
the laws of motion and with no underlying entityspged as an explanation.
Furthermore, the laws of motion themselves weréurin, built from mathematically
defined concepts, such as mass and force. Speelativity also describes
phenomena mathematically; space and time no locgestitute absolute concepts,
but are defined relative to the speed of light. €dbyity is supplied by SR purely
mathematically, by virtue of the invariance of ttiansformation equations (c.f.:
chapter 3, 83.3.2 and 83.4.2). According to theedhtier theoretical structure,
therefore, the constitutive framework (the compasesf which are revisable but
necessary for the respective theories) providesfabedations for the empirical
theory itself, and to that extent, RKN suppliesedaded view of scientific theories
grounded on a mathematical basis rather than uperexistence of unobservable

entities.

The notion of such a constitutive framework for i@eg theory is also
consistent with investigative modesty. The epistegioal motivation for the
constitutive-framework model of scientific theories precisely the fact that we
cannot take our current theories and principledéofixed and unrevisable. No
concepts are given which demand the status of “sereable phenomena”; certain
phenomena or theoretical concepts are definedéygdhstitutive framework, but are
defined mathematically, without any additional npéigsical status. Such

mathematically defined theoretical constructs arenfilated precisely to work to the
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service of what the evidence demonstrates; theewark is therefore consistent
with the empiricist's commitments. For instancee tbonstruction of theoretical
concepts according to a particular set of mathemlatpresuppositions and
mechanical laws is comparable to van Fraassenrtass that, ‘[b]ly means of
instruments wereate new phenomen@an Fraassen 2006a, 284). According to the
stage of scientific development, new theoreticahstaucts, or new scientific
technologies, make it possible for us to obserwe peenomena, or to conceive of
certain phenomena framed in a new conceptual walgpth cases, the present state
of scientific understanding (whether in terms o ihstruments produced, or the
underlying conceptual framework) determines the& ebiconstructs or phenomena
into which we are able to inquire. In accordancéhwiaturalism, RKN brings no
metaphysical demands or doctrines to inquiry, amdnetaphysical status is implied
for the theoretical concepts; such an approach iren@nsistent with the approach
endorsed by van Fraassen, whereby the philosopbatdsrefrain from metaphysics,
allow science take the lead, and abstain from cdtmgito the existence of
unobservable objects.

It appears, upon the above considerations, thastMRKN does not strictly
entail constructive empiricism, it might offer apportive framework for the
scientific rationality of such a position. In otheords, with respect to the features
considered so far, RKN might be used in order teakpn favour of constructive
empiricism. One might wish to construct the follogiargument. Since RKN has
been defended as a legitimate model of scientditomality, and given that its
features emphasise certain aspects of construetivgiricism, the legitimacy of
RKN might look like a means by which to strengthie case for constructive

empiricism.

6.3.4. Resistance to metaphysics

Van Fraassen’s refusal to allow ‘inflationary métggics’ into his epistemology
(1980, 73) entails a rejection of objective modkims as components of any
account of scientific rationality. The rejection ofodality may be construed as
further evidence of van Fraassen’s continued epistenodesty. Any commitment

to the reality of unobservable entities constiti#enodal claim (for instance, in any
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assertion that such entities “must exist” or “prolgaexist”), and modal claims
introduce the sort of metaphysics that van Fraagsgmes to avoid, as they propose
ideas which extend beyond the given empirical dataother words, empirical
claims allow us to make assertions about certamimgent states of affairs; modal
claims are logical (and not contingent) assertiamg| therefore necessarily express

content which is additional to whatever is empificandicated.

According to constructive empiricism, simply thepaprance of regularity
within the data we collect does not license modataphysical claims about the
necessity of lawful generalisations (i.e., modalplaratory claims about the
empirical evidence). To assert that a generalisatiast hold across any part of the
universe, or of a specified domain, and to make alsaertion as a claim about the
truth of the world, is to commit to a modality whids not warranted by the
evidence. As a result, commitment to the truth ew€hsan assertion constitutes
precisely the sort of metaphysical baggage that Weaassen wishes to avoid.
Science itself may provide an explanation of cabresunity and simplicity, but this
is not for the philosopher to do:

an empiricist account of science must involve tgfeut a resolute rejection

of the demand for an explanation of the regularitrethe observable course

of nature, by means of truths concerning a reééyond what is actual and
observable, as a demand which plays no role isdlentific enterprise.

(van Fraassen 1980, 203).

Such a “resolute rejection” of generalised expliamst is the reason that the notion
of the unity of science, as a regulative idealpdsain conflict with constructive
empiricism (ibid., 83). Van Fraassen concedes tt@atidea of unity persists within
the practice of scientific inquiry; his point, hoves, is to emphasise that such
notions are not the concern of the empiricist.threowords, science should be left to
resolve such issues, and the philosopher shouid steell clear; as van Fraassen

himself explains, ‘[p]hilosophy of science is nogtaphysics’ (ibid., 82).

Instead, van Fraassen insists, modal relationdirayeistic or logical issues
which have been mistaken for issues about the whg@dnquiry and the content of
scientific theory (ibid., 196). Modal assertions¢ls as theoretical propositions about

probability, are nonetheless widely employed withétence (as van Fraassen readily
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concedes). One may understand this by realisingwiieatake on the language of
modality as a pragmatic activity, but not as a leyaical commitment; once a
theory is accepted we talk as though such a thisotyue, simply for the sake of
convenience (van Fraassen 1980, 202).

Upon the acceptance of a theory, there is an inigrenodal character to the
way in which we talk about the claims given withivat theory, but such talk just
reflects the practical use of a certain means pfession, much in the same way that
we might accept a theory on the basis of pragnmatitvations, without committing
to its truth*®’ Observability need not be regarded as a modahatéther, according
to van Fraassen; there may be an apparent cordlitidaim about what is
observable but this has only a relative, contextedeent truth value, rather than an
absolute truth value. As such, claims about ob&diyamay be deemed objective
whilst only nominally modal; just as is the case &l other modal expressions
within scientific talk, the modality of observaliyliclaims is purely nhominal, taken
up pragmatically within scientific discussion ornwmunication. The practical
acceptance (without commitment to the truth) of aladaims is what van Fraassen
refers to as modal nominalism (Monton and van FE@@as2003). In other words,
theory-acceptance:

has a pragmatic dimension: it involves a commitmintconfront any

phenomena within the conceptual framework of theoti ... [and] the

language that we talk has its structure determmethe major theories we
accept. That is why, to some extent, adherentstioé@ry must just talk as if
they believed it to be true.

(Van Fraassen 1980, 202).

6.3.5. The possibility of a defence of constructivempiricism

Because of the practicality of this way of talkitige dismantling of the acceptance
of a theory involves changes to our language, hisdg why it may often be referred
to as a ‘conceptual breakdown’, leading to a ‘cqmweal revolution’ (ibid., 202). But

because we are able to use language in a reasos@iiysticated way, the truth is

87 1n other words, ‘modal predicate terms [do notyénéo stand for modal properties’ (Monton and
van Fraassen 2003, 411).
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that scientists are not thrown by the adaptatiothémry-laden language, according
to van Fraassen (ibid., 202). Again, whilst RKN sloeot entail constructive
empiricism, it remains consistent with such a pragenaspect of theory change. As
constitutive frameworks change, so does the coneéptnguage; but this needn’t
mean that we are prevented from meaningfully chandrom one constitutive
framework to another. Ontological discontinuitydatonceptual “breakdown”, need
not pose a problem for either RKN or constructivgpgicism. The ideas provided
by a constitutive framework needn’t require a cotnmnt to entities which might
not be continuous over theory change; if matherabtionstructs are given instead
of unobservable entities, no metaphysical commitmgrmade and therefore no
ontological difficulty is created. The issue rensawf negotiating the various shifts
in meaning, but as van Fraassen points out, ourofidanguage is sufficiently

sophisticated so as to allow for such linguistterations.

The consistency between RKN and constructive egigm is continued in
van Fraassen’s concession to the fact that saethiéories track structure, and that
such structure may be preserved across theory ehakgrording to constructive
empiricism, we are permitted to commit to the mathgcal structures of theories
(because no unobservable phenomena are necess#alled by structure), which
point is drawn out in van Fraassen’s empiricistictiralism (van Fraassen 2006a;
2007). Such a structuralist position embodieshal $ame doctrines of constructive
empiricism, with a more explicit concession to gheady accumulation of scientific
knowledge of structure (Van Fraassen 2006a, 297ath&Mmatical structures,
therefore, may join observable phenomena in thefsétings we deal with directly’
(ibid., 197).

Even so, whilst acknowledging scientific continyitfyan Fraassen
nonetheless cautions against excessively genaglesier theoretical developments
(again, commitments to the truth of modal geneamtit;js about theory change
would not be permitted). Aspects of continuity hdeen selectively emphasised,
according to van Fraassen, and the appearanceeofetital continuity ‘come[s]
from extremely selective attention to certain feasuof the old theory, whose

relevance is only identifiable retrospectively, a8 to function in retrospective
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rationalisation’ (Van Fraassen 2006a, 300%%).Whilst there are many
characteristics of empirical structuralism whichneerge with those of ontic
structural realism, as | shall emphasise, van Beaastill resists making claims
about underlying explanations for theory change @wample, any explanatory

generalisations made via modal claims about unity).

The constructive empiricist rejection of metaphgbkibaggage is founded
upon the epistemic modesty inherent to van Fraassemmitment to empiricism. |
have demonstrated, in chapter 5, that the Regel&@mundary (RB) functions as a
means by which to draw out the naturalist commitimerepistemic modesty, and to
subsequently guide philosophical proposals accghginn a way which combines
such modest, with both the optimism of inquiry (ethiis desirable within a
naturalistic position), and the regulative ideal szientific unity. The RB might
therefore be put to similar use for constructivegitism. In light of the consistency
between the model of scientific theories accordingRKN, and the features of
constructive empiricism (detailed above, 86.3.3) onight wish to argue that the
RB may be brought in to strengthen the construcewepiricist, or empirical
structuralist, foundations of epistemic modesty rupshich modal claims are

rejected.

The RB itself, however, amounts to a modal claimow the principle of
unity, even as a regulative ideal. In upholdingnéyuprinciple, we both expect and
seek out generalisations which hold across allsignificant sub-sections, of the
universe, and within counter-factual cases. Urstgemanded in our expectation of
such lawful generalisations because without sudty,uwe would have no reason to
believe that generalisations of this sort were fbssfurthermore, unity is required
as an explanation of the evidently successful epptin of theoretical
generalisations. As a regulative and not constgutiaim, such a principle does not
threaten the criteria of naturalism (c.f.: chaf@eg2.3.2), but the RB is expressly a
unity principle of the sort which van Fraassen eagdes must not be the concern of
the philosopher. The incompatibility of the RB witbnstructive empiricism should
not be a reason upon which to reject constructiapigcism outright. A problem is

188 Any continuity is, for van Fraassen, ‘somewhatrstated’ (van Fraassen 2006a, 301).
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created, however, by the conflict between the mtydaf unity and unacceptability
of modal claims according to constructive empirntidn the following section, |
shall proceed to my argument that RKN usefullyniloates the claim that ontic

structural realism should be favoured over consitracealism.

6.4. Ontic structural realism and the unity of inquiry

6.4.1. Ontic structural realism

So far | have explained the merits of constructemapiricism (or empirical
structuralism), and have offered an idea of how RKight potentially lend support
to the position; the valuable features of consivecempiricism are found in the
insistence that scientific practice should leadgsoiphy, in the shift in focus from
objects to structure, in the naturalistic resistat@ excessive metaphysics whilst
pursuing the aim of accounting for scientific ra@dity (especially in light of the
challenges posed by theory change), and in theenhepistemic modesty. | have
demonstrated in §86.3 that all such common feataresexhibited by constructive
empiricism, and reinforced by RKN. In the presesmtt®n | shall argue that ontic
structural realism should be favoured over consirecempiricism because the
former retains all of the beneficial characterstmf the latter, whilst offering an
additional insight not upheld by constructive engsm (namely, the recognition of
modal propositions, and subsequently the notionthef unity of science). | shall
demonstrate that, whilst such an argument is inaegetly possible, the defence is
usefully and uniquely strengthened by the use ofNR¢specifically, with the
application of the RB).

The above proposal is not intended as an argunwnthe rejection of
constructive empiricism, nor for the claim that iondtructural realism necessarily
relies upon RKN for a successful defence. Instéadsh to demonstrate two main
points.

1) First of all, the preference for ontic structuragalism over constructive
empiricism is uniquely and helpfully strengthened RKN because RKN

draws out those core areas in which ontic strutteaism and constructive
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empiricism are in accorf® Such a defence therefore upholds and
emphasises the merits of constructive empiricisim)sivdemonstrating that
ontic structural realism has important additionahéfits which are not given
by constructive empiricism.

2) RKN emphasises the argument for the favouring dicastructural realism.
Whilst the argument may be given independently, Ré&ffers a unique
support, via the application of the RB, which inrntuhighlights the
interconnection between the metaphysics of unite importance of
epistemic modesty, and the investigative optimiaswell as the respect for
scientific practice) characteristic of naturalisitngjuiry. In other words, the
RB additionally respects and underlines the benebf constructive

empiricism (as noted in point one, above).

Essentially, the second point may be alternativggiyen as the claim that
although ontic structural realism does not depemdhe support of RKN, the RB
actually embodies the notion of unity which is irdr@ to ontic structural realism.
To this extent, a certain quasi-Kantian charadieris illuminated within ontic
structural realism. In order to advance my argumierthis sub-section | shall detalil

the ontic structural realist position, with regéwdscience in general®

In contrast to epistemic structural realism, orsticictural realism does not
focus on our knowledge of structure; instead, thpreximate truth of scientific
theories is explained by appeal to the idea th& ot unobservable entities, but
structure, which is real. As such, no unobservablenomena are posited, which
feature is entirely compatible with constructive pgncism. The ontological
discontinuity of unobservable entities, to whiclke\pous theories would supposedly
have us commit (upon a realist construal), undezmithe scientific realist's
explanation for why science is not miraculous (Lady 1998, 417). Only structure,
therefore, may be regarded as real, and what g@eieories latch on to are these

real structuresqua the truth about the reality of the world. Both thificulties

% Those such as Ladyman and Ross (2007) pay grepeaeto the benefits of constructive

empiricism throughout their defence of ontic stanat realism. C.f.: (Ladyman 2000; 2004).

190 | shall follow the ontic structural realism frequily endorsed by Ladyman, with large reference to
the arguments given by Ladyman and Ross (2007); @&fench and Ladyman 2003a; 2003b);
(Ladyman 1998).
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arising from unobservable entities, as well as dm¢ological discontinuity that
occurs with theory-change, are avoided by an apjeetiie reality of structure. As
Ladyman and Ross put it:
structural realism is the view that our best sdientheories describe the
structure of reality, where this is more than sguvine phenomena, but less
than providing a true description of the natureshef unobservable entities
that cause the phenomena.
(Ladyman and Ross 2007, 67).
What is real in the world is precisely just struetuwe may expect our best science
to latch on to the truth of such structure, asglamation of why scientific success
iIs not miraculous. Such an ontological commitmentmiotivated by the scientific
theories of physics, rather than assertions wigihiiosophy, in accordance with the
requirements of naturalism. Put otherwise, ‘[t]hstdry of science undermines not
only materialism ... but also the claim that sciedescribes the individuals that lie
beyond the phenomena’ (ibid., 258).

What is taken to be the truly astonishing achievama& science (and
therefore, the factor most likely to be viewed asanulous) is the successful novel
predictions afforded by scientific theories. Ontstructural realism may be
characterised as:

the view that the world has an objective modalcgtnee that is ontologically

fundamental, in the sense of not supervening ornntn@sic properties of a

set of individuals ... [E]Jven the identity and indlviality of objects depends

on the relational structure of the world.

(ibid., 130).

The central tenet is that if a unified structuren d@e established, whatever this
structure turns out to be, ‘then successful apfitina of particular instantiations of
these structures in new domains, so as to geneoatd but reliable predictions, will

be explicable and non-mysterious’ (ibid., 74-5).other words, if science is to be
deemed non-miraculous we need to account not amlyhie scientific success of
theoriesper sebut also for their capacity for successful noveddiction in some

cases. The extension of the scope of a theory nexjai degree of accuracy which

11 Sych a thesis about the non-fundamental naturéndifiduals is defended throughout the
arguments for ontic structural realism. See esfigc{adyman and Ross 2007, chapters 3-4).
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goes beyond what has been observed and recordecs, bgrecisely because the
theory with novel predictive success explains nthen it was designed to explain.
So, ‘the real miracle about the success of scienoet empirical success in general,
but how it is that scientific theories can tell alsout phenomena we never would
have expected without them’ (Ladyman and Ross 208Y,In order to account for

such an occurrence, ontic structural realism emdotise idea that theorie® latch

on to the truth about the reality of the world, wdeuch reality is just structural.

The claim that scientific theories track the trughout structural reality
should be clearly distinguished from the claim thegt know the real structure in
guestion. We have no guarantee that our currentsiestific theories represent real
structure in the most directly accessible way. Tdea instead is that our best
theories latch on to the real structure to someeaeghis structure will persist over
theory change, because whatever element of raaitste is tracked in the initial
theory will be preserved within the degree to whrelal structure is represented
within the updated theory. In other words, the dego which a theory is successful
indicates the degree to which it must latch ormttue structure of the worldya
what is real). Such a claim doesn’t guarantee epist certainty of the particular
structural details (for instance, we may not besdbl tell at a given stage, which
elements of a theory represent the ontologically seructure) but it does guarantee
that the truth-tracking ability of science is presel even in the face of drastic
changes to theoretical concepts. Ontic structwgalism therefore upholds a great
deal of epistemic modesty (it licences no premagyistemic claims) but not at the
expense of investigative optimism about the polgibfor an explanation of

scientific success.

Aside from a stronger commitment to the truth ofawis real (as opposed to
mere empirical adequacy), constructive empiricisrd antic structural realism may
appear very similar according to the descriptionfaxo The aim of constructive
empiricism is to ‘offer a positive account of saerthat is intended to vindicate its
rationality and its cumulative empirical successaqyman and Ross 2007, 76),
which is precisely what ontic structural realisnelse to do as well. Constructive
empiricism does, in fact, concede to the structtedtions preserved by scientific
theories (van Fraassen 2006), and in fact, LadyamanRoss ‘stress that ... [they] do
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not care whether ... [they're] deemed better entittetempiricist” or “realist” party
cards’ (Ladyman and Ross 2007, 304).

In van Fraassen’s objection to the use of inferdncthe best explanation,
within the no-miracles argument, he does not rejealism because of any claim that
it is irrational (ibid., 98 and 107). Van Fraasseerely points out that scientific
realism is not necessarily compelling, and thatifust as rational to decline to
accept it, which van Fraassen wishes to do, sooaavbid the metaphysical
commitments of the scientific realist positibfi.If ontic structural realism allows a
form of the no-miracles argument, but without thiejectionable metaphysical
trappings, perhaps the difficulty is removed foe ttonstructive empiricist. Ontic
structural realism allows no less epistemic modastjts commitment to upholding
scientific work before philosophy, the difficultiesf theory change are also
accounted for, and the existence of unobservald¥@ghena is not endorsed, all of

which features are consistent with constructive iempm.

With such similarities in mind, one might wonderyihshould be that ontic
structural realism has anything to offer, over ambve a constructive empiricist
position. The debate, however, turns upon the isuaodality, or in other words,
the commitment to unity (which instantiates a mazlaim) on the side of the ontic
structural realist, and the resistance towards moldéms (which amounts to a
resistance towards the very notion of unity) ondige of the constructive empiricist.
I shall spell out the argument for why constructigmpiricism entails modal

commitments after all.

6.4.2.The reality of structure

Structure is not given ontological primacy purely fthe sake of avoiding the
difficulties raised for unobservable objects, or tabogical discontinuity;
ontologically real entities and individuals areectgd on the basis of what our best
physics tells us. The ontic structural realist vievthat nandividuals subsist as real
entities: individuals are, instead “book keepingVites for the structures which are

192 Eor more on what van Fraassen deems to be rafiotedms of theory acceptance, see: (Ladyman
and Ross 2007, 103-6).
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real (Ladyman and Ross 2007, 121 and 229). In otfweds, structures do not
depend upon individuals but instead, ‘individuals eesolved out of patterns rather
than vice versa’ (ibid., 229). Such a charactdonsabf individuals is introduced
because it appears that, at least according to soeses in fundamental physics, the

notion of individual entities is underminé.

Different theories in physics also motivate altéenalaims about the
respective possibility for a universe which mayneay not have a fixed temporal
direction. Causality poses a problem for certagaarof modern physics, and ‘it is an
open question whether there is an objective glalsgmmetry in time’ (Ladyman
and Ross 2007, 175} Because of the debate about whether or not caussli
fundamental, and because causality seems to rety @p particular temporal
direction, endowing causality with a fundamentaé rehould be avoided, in order to
remain compatible with PPC (Ladyman and Ross 2203;1)'°> According to the
Primacy of Physics Constraint, or the PPC (expthimechapter 2, §82.3.), for any
issue which remains undetermined by fundamentasiplyontic structural realism
must respect the various possibilities and remautral (Ladyman and Ross 2007,

162 and 211; c.f.: ibid., chapter 3).

Whilst the theories of physics do not directly ecassarily entail a rejection
of ‘distinct ontologically subsistent individualgttv intrinsic properties’ (ibid., 154),
such theories do not readily imply a distinct maiggical status for individual
entities, so that the burden of proof is placedtlm® philosopher who wishes to
endorse such a metaphysics of ontologically redividuals. Put another way,

considering the details of quantum mechanics, tht@m of individual entities is

193 There is some worry, within the literature, abthe notion of discarding individual entities, and

ontic structural realism comes under criticism tiois reason, for instance, in: (Cao 2003a; 2003b);
(Chakravartty 2003; 2004). C.f.: (Psillos 2001; @p0Defence against such objections is offered,
however, by French and Ladyman (2003a); c.f.: (Emeand Ladyman 2003b); (Ladyman 2007);

(Ladyman and Ross 2007, 148-154). A consideratfdhis issue is also given from the perspective
of empiricist structuralism by van Fraassen (2007).

194 For further discussion of these issues with retatb what is indicated by various theories within
physics, see: (Ladyman and Ross 2007, chaptemp@ciedly 159-189). For a specific discussion of
causation, see in addition: (ibid., chapter 5).

1% The issue of causality is spelled out with refegeto physicalist conceptions of mind in Ladyman
(2008), in which the so-called problem of mentalgation is dissolved. For more on the very notion
of causality within the sciences, see: (Norton 2007

168



thought to be undermined at a fundamental levetlyh@an and Ross 2007, 195); as
such, various aspects of quantum gravity indicate:
that one way or another the world is not going & describable at the
fundamental level by means of the familiar catezgfrom classical physics
that derive from the common-sense world of macmpigcobjects ... Thus it
appears overwhelmingly likely that some kind of Inesmhatical structure that
resists domestication is going to be ineliminalle¢he representation of the
world in fundamental physics.
(ibid., 172)*9®
The ontological reality of individuals is done awaith completely. So far, such a
move is consistent with constructive empiricismt the reality of structure is bound
up with the notion of objective modality and unityscience. In other words, it is
precisely the objective modality of the novel potidie success of theories which

goes towards explaining the reality of structtife.

As Ladyman and Ross put it, ‘ontic structural issalought to be understood
as modal structural empiricism, and that this vieam claim all the advantages of
constructive empiricism and scientific realism ver being prone to the problems
that those views respectively face’ (Ladyman andsR2007, 99); c.f.: (ibid., 101).
On the basis that the history of science showsaisscientific theories offer support
to counter-factual claims, and generate (on ocoasaccessful novel predictions,
then the course of scientific inquiry and discovarglicates that the world most
likely consists of objective mind-independent moddétions. In other words:

If science tells us about objective modal relati@msong the phenomena

(both possible and actual), then occasional novedliptive success is not

miraculous but to be expected ... Provision of thesplanations is not a

matter of satisfying philosophical intuitions, bof unifying scientific

practices and theories ... [W]e are [therefore] nadgd ... to take seriously
the positive thesis that the world is structure esidtions.

(ibid., 154).

1% ¢ f.: (Ladyman and Ross 2007, 132 and 229).
97 The unity in science is derived by Ladyman andsRipsm the commitments of science itself,
because unity is ‘exemplified in the actual histofycience’ (2007, 27).
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As such, the notion of unity in science and thesotiye modality which necessarily

accompanies such unity, are both motivated byhbertes of science themselves.

6.4.3. Structure in the special sciences

Objective modal structuregua that element of the world which is real, may be
thought to persist across theory change becaudeiristory of science ... all the
well-confirmed modal relations expressed by oldothes are approximately
recovered in their successors’ (Ladyman and Ro<¥7,2023)!%® The special
sciences frequently seem to benefit from the usgetifsubsistent individuals, and
so, if ontic structural realism is to work, somesgibility for unification must be
found between the fundamental and non-fundamestaheses. It is useful at this
stage to review the definition for fundamental anmdn-fundamental sciences.
Essentially, those scientific fields which obsempfeenomena and gather data at
restricted or localised levels of the universerare-fundamental. In other words:
a science is special iff it aims at generalizatisnsh that measurements
taken only from restricted areas of the universé/@r at restricted scales are
potential sources of confirmation and/or falsifioatof those generalizations
... [As] there are only special sciences and fundaahgohysics ... the
overwhelming preponderance of scientific activity special-scientific
activity.
(ibid., 195).

I will provide only brief detail on the sort ofratture proposed by ontic
structural realism because, given the similaritie$ween the two positions, the
notion that it is structure which is captured bgdhes is not an area of disagreement
between them, and therefore not an area relevahetparticular argument at hand.
The patrticular details of the structure have beeslled out with regard to both
fundamental and non-fundamental sciences (ibidpts 3-4). Because the account
of structure within the special sciences usefullyminates the way in which ontic
structural realism accounts for the unity of rdalicture across all sciences, and not
just fundamental physics, | shall provide an exateom with regard to the special

19 For a worked example of such structural continue for instance: (Ladyman and Ross 2007,
94).
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sciences. | shall use cognitive science as an eeamgse, where possible. A
secondary function of the present description & ih usefully accounts for the
varying levels of taxonomy, even upon differentaous of the mind. Because of
the difficulty with relying upon causation as a iamental concept, we may think
instead of information flow or information transfdradyman and Ross 2007, 210-

220); as such, the notion is developed, of theipasd information about patterns.

Real patterns are what exist in the world, and nttehematical or formal
structures represent such real patterns. If indaisbbjects are no longer the means
by which to identify patterns or structural relaships, it is still possible to refer to
the overall pattern which exists (i.e., not merély reproducing its structural
representatiom)’® In other words, we may nonetheless:

[pick] out a real pattern independently of its sttwal description by an

ostensive operation—that is, by “pointing at it” ane indicates the real

pattern’s location in some coordinate system with high enough
dimensionality to permit its disambiguation fromhet real patterns ... [We
may therefore] speak of all the traditional kindsobjects of reference—
objects, events, processes—by mentioning tbeators

(Ladyman and Ross 2007, 121§.

A real pattern is given a location, the positiowdiich is held by a “locator”;
where we usually talk about objects, events andrsdhese may be understood as
such locators, i.e., the means by which we pointh® location of a real pattern.
Individual objects, therefore, are not real butmay still talk about individuals as a
pragmatic way of referring to the ontologically Irgaatterns (for which such
individuals are locators). The locator allows udalik about ‘operations of fixing,
stabilizing, and maintaining salience of data frome measurement operation to
another’ (ibid., 121).

199 There is concern about the issue of precisely hoathematical structure may represent real

structure in the world. For careful and considees@mination of such issues, see: (Brading and
Landry 2006); (French 2009); (van Fraassen 2006b).

20 Taking the aardvark as an example of a locatah sulocator ‘directs us to take measurements in
certain sorts of terrestrial African habitats witha certain range of temporal coordinates, and

focussed on certain sorts of behavioural reguéarieind certain sorts of genetic processes’ (Ladyman
and Ross 2007, 122).
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The ‘scale relativity of ontology’ (Ladyman and $802007, 199) is a
pragmatic thesis by which we may posit individuatitees that are relative to a
certain scale of descriptidfi* So scale relativity amounts to:

the idea that which terms of description and pples of individuation we

use to track the world vary with the scale at whioé world is measured ...

[For example:] at the quantum scale there are &) e scales appropriate

for astrophysics there are no mountains; and thexeno cross-elasticities of

demand in a two-person economy.

(ibid., 199).

Put otherwise, individuals may be thought of asisigmological book-keeping
devices’ (ibid., 240), place markers which holdgbial use in our identification of

real structural relations at a given scale of mesment.

Locators identify a given pattern, and patternguim are thought to carry
information; more specifically, it is informationbaut other real patterns that is
carried. Based on the notion of ontological scalativity, two types of pattern may
be identified: those patterns which depend uporerotpatterns (because the
information they carry is about another pattern),tfiose patterns which do not
depend upon other patterns. Without any metaphlyisigeort, just for convenience’s
sake, we may think of these as second order astdofider patterns respectively:

let us say that a real pattern is ‘extra-represiemal’ if it is not second-order

with respect to any other real pattern. Real padgtehat are not extra-

representational will be called ‘representation@lie overwhelming majority
of real patterns that people talk directly aboet ar representational.

(ibid., 243).

The notion of real patterns formed out of othel pedterns supplies an explanation
of how the fundamental unity of physics ultimatébunds the patterns at other

ontological levels, but without committing us toemuctionist view of unification.

The real patterns tracked by the special scierares spelled out with
reference to Dennett's “real patterns” (Dennett 1)99eferred to as ‘dynamic
patterns’ (Ladyman and Ross 2007, 201). Focal ppimarked by so-called

291 Ontological scale-relativity is a pragmatic toapécitly endorsed and used by working scientists
(Ladyman and Ross 2007, 203-4).
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individuals, allow the tracking of a pattern wittspect to a given phenomenon; such
patterns are what provide the real structure, deothat ontic structural realism may
account for structure at the level of descriptibrthe@ special sciences. At a broader,
or finer, scale of individuation, however, the pberenon tracked by the pattern may
become undetectable (as would the focal pointe@individuals). For example, the
theory of natural selection provides generalisatiabout the patterns of species,
where species-types and generations constituteetbeant scale-relative booking-
keeping individuals. However, no such patternsatfiral selection make any sense
if we are dealing with (say) the mating behavioliowe or two generations of lions
of a particular pack; whilst the patterns of a loierascale become invisible, this does
not lessen their usefulness to the scientific fialavhich such patterns are studied,
and such individual identities utilised (Ladymandamoss 2007, 203). An
understanding of individuals as scale-relative bke&ping devices means that the
reality of patterns is not required to be reducitdethe structures identified upon

smaller ontological scales (ibid., 203).

At the same time, the scale and scope of the patfer one field of science
may be understood as being explained or constrdiyetthe scope of other fields.
The demands of the PPC (c.f.: chapter 2, 82.3.3nmbkat special sciences must
respect what fundamental physics tells us about gwential scope. Physics, for
instance, constrains the scope of both psycholoagycamputer science; on a trivial
level, for example, the potential scope of thedfsebf computation, or of psychology,
are limited by what physics tells us about the fmsdorces in the universe, which
in turn constrains the scope given to the sort lténemena included under “the
psychological”. A psychologist is not permitted gosit cognitive capacities which
play an influential role at the same level of tlwet of phenomena tracked by a
particular area of physics, because if psycholdgiapacities extended into the scale
of a given field of physics, we would expect thalentification within physical
theory and not psychology. In other words, the scopone field (physics) sets a
constraint on the potential scope of another figfmsychology). Similarly,
computation (defined in the broadest sense) witist@in psychology because the
set of all potentially possible computations is eshausted by the functions of
which the human mind is capable. The present moiptains Ladyman and Ross’s

claim that:
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[tlo comment on the scope of a special science fileendomain of another

special science with which the scope of the fesasymmetrically related is

to engage in unification, and that is what metapsys about, according to

us

(Ladyman and Ross 2007, 210).
We are neither obliged nor permitted to speculatefarther than this as to how the
precise unification of various real patterns mdgtesto one another. The notion that
real patterns, on a given scale of scientific dpson, may constitute the very
information carried by another real pattern, aceé®dar how special sciences may
retain their unique taxonomy (referring to indivads, where this is a practical
requirement) as fields of inquiry which generatplarations that legitimately track
the true reality of the world.

The debate about the level of realism given toristazal entities is especially
interesting to the fields of psychology and cogmitscience, as little agreement is
established as to how we should sub-divide menktEnpmena, or as to the
ontological status of such phenomena. Given thaensfic terms bear no
commitment to common-sense notions, we should rpea folk psychological
terms to enter into scientific explanation; butropn varies as to the strength and
extent of this idea (Collins 2007, 632, n¥%)The theories supplied within cognitive
psychology are characteristically abstract andsequently, philosophers are prone
to worry about what sort of ontological status dticae given to mental phenomena
or mental events (c.f.: chapter 2). In additiovegi the relative infancy of the field
of cognitive psychology (compared to physics ornaistry, for instance), cognitive
scientists are still very much in the process dafidiag what theoretical constructs
should be posited, how we should “carve” the naoanain, etc. (c.f.: chapter 5). A
given theory of cognitive science, therefore, maytéiken to track the truth of the
world, qua real structure. Ontic structural realism doesglt tis which theory is
correct but such an account of the structure of theaoiespecial sciences both
legitimises the notion of a non-reductive scieatifnity, as well as their capacity for

capturing the reality of the world.

202 pylyshyn also endorses the idea that our commasesenderstanding of mental categories
shouldn’'t determine the way in which we specifyegatries for inquiry; even so, he leaves room for
the possibility that certain pretheoretical notiomsght have something important to show us
(Pylyshyn 1984, 263-72).
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6.4.4. Cassirer, structure and unity

Ontic structural realism commits to the represambadf real patterns via structures
given by theories formally or mathematically (Ladymand Ross 2007, 119). It is
precisely such mathematical and structural conttriwehich are endorsed by
Cassirer, and subsequently by RKN. Concepts ofritteeare mathematically defined
and therefore express structural relations rathan tindividual entities. This is
precisely why RKN entails no unobservable objeftis;the same reason, RKN is
entirely consistent with the rejection of ontolagly real individual entities, because
the rationality of theories and of theory change @xplained with reference to the
constitutive framework (Cassirer 1910/2003, 115F)rthermore, the RB supplies
the unit against which principles are understootekive, as well as the unification

by which the modality of scientific theories is éiped.

The modality afforded by the unity at the basis@éntific theorisation (i.e.,
the unity provided by the RB) is made explicit byasSirer throughout his
examination of the structure inherent in scientifieories’> when he explains the
presupposition essential to scientific theoriest ti@ universe is structured in a
unified, uniform manner so that the lawfulness theory will adhere with the same
necessity throughout the universe (or the relespatified domain of the universe).
He makes explicit the notion that unity is the goglscientific theories (Cassirer
1921/2003, 373), and explains that both SpeciabtRély and General Relativity
uphold such unity as an epistemological demandl.(ilehapter 5). As already
explained, the RB is precisely an instantiatiorCafssirer’s principle of unity (c.f.:
chapters 3 and 47*

203 (Cassirer 1910/2003; 1921/2003). French and Lady(2803b) explicitly recognise that ontic
structural realism shares Cassirer’s aim to disocatdlogical commitment to individuals in favour of
an ontology ‘more suited to twentieth-century scer(Ladyman and Ross 2007, 132). Ladyman and
Ross (2007, 140), for instance, cite Cassirer'smigtson of the field in terms only of structurenda
the electron not as an individual, but only witHatien to the structuralist construal of a field
(Cassirer 1936/56, 178).

204 Cassirer also emphasises the notion that the atgrilideal of unity is necessary for scientific
theories, and their application, as an explicitl@mation for why it is that finding order in natugeso
much as possible and for why it is that scientifiquiry makes the achievements that it does (Gassir
1918/81, 293-4).
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6.5. Modality and metaphysics

Despite the constructive empiricist’s rejection tbe metaphysics of modality,
constructive empiricism nonetheless entails anigitglommitment to modal claims
(Ladyman and Ross 2007, 99), beyond the nominalatitpdo which van Fraassen
concedes. Even if we conceded to van Fraassernis that empiricism does not
place a premium on experienper se the commitment to empirical evidence is

itself not justifiable upon purely empirical grom(Ladyman 2000, 845).

Modal claims are about logical relations rathemtipdaysical necessities or
possibilities, according to van Fraassen, but Latyrargues that ‘he ought to be
positively committed to there being objective riglas between the actual and the
possible whilst this is something he explicitlyeds’ (Ladyman 2000, 849); c.f.
(Ladyman and Ross 2007, 107). We may take obserfabls to be true, given that
we have direct access to the supporting eviderareFvaassen makes clear that it is
not the language of the observable/unobservabtehbliempirical results of science,
which demarcates the observable/unobservable disimwith reference to what is
observable-to-us. Such a demarcation from sciemdbdught to be empirical but
theory-independent; but such results are depentlentselves on whichever theory
we choose to adopt, and so it looks after all asdgh the definition of observability
is a modal claim after all (Ladyman 2000, 848-F2gdyman and Ross 2007, 111).
Van Fraassen tries to account for counter-factteaesents of the form, “ik was
present, it would be observable”, by reframing thesiclaims of the following type:
no physically possible world exists whetas present, and where we are unable to
observex (Ladyman 2000, 851). Such reformulation, howewasrLadyman points
out, ‘just reduces to the logical necessity of tmmditional that has the laws of
nature conjoined with the relevant class of initahditions as antecedent, and our
observing K] ... as consequent’ (ibid., 851); c.f.: (Ladyman d&wmbks 2007, 109). In
other words, in its paraphrased form, van Fraassemmstrual of the counterfactual

still amounts to a modal claim.

The fact that van Fraassen wants observabilitgitioain theory-independent,

SO as to retain objectivity, means that he is dmdbnlooking for a principled
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account (Ladyman and Ross 2007, 108). Such a phattiaccount (as ontic
structural realists argue) is precisely the sodlgéctive modal claim that is inherent
within scientific theorising. Ladyman and Ross balse notion of the unity in
physics and other sciences in the very practicesménce itself. As already
demonstrated (c.f.: chapter 3) Einstein provideseaample of a physicist who
explicitly upholds and seeks out the notion of yimt science. The RB is developed
in line with a commitment to what is demonstratgdsbience, given the naturalism
of RKN, but is also grounded in a specifically Kiant notion; it is, therefore,
developed specifically as a regulative notion,dng which is upheld within science.
The RB instantiates a regulative boundary whichd®inogether both epistemic
modesty and investigative optimism with the ideéltlee unity of science (c.f.
chapter 5). Such unity would be evident in an igeabmpleted science, but may
also be thought to permeate any given stage oht#oteinquiry and any theory-
relative scientific principles, precisely because boundary supplies that unifying
factor according to which we may conceive of a cehe totality of completed
science at all, and by which we understand theyurdahd uniformity, of the
application of scientific theories across vastisest of the universe, and even for the

prediction of phenomena we did not anticipate.

Ladyman concludes from such points that ‘althoudpe tconstructive
empiricist need not be committed to the full trudh theories to demarcate the
observable, she is committed to belief in some hairt modal implications’
(Ladyman 2000, 851); c.f.: (Ladyman and Ross 2009). So, even if we settle for
empirical adequacy, the observable is theory-dep@ndfter all, and therefore

certain modal implications follow, about the coufdetuals of observability.

Another point is that modality actively enters ist@entific inquiry, beyond
mere practical convenience. Theories are genemakech provide generalisations
about what it is possible to observe, and not Wwisithappens to be observed:

theories are always modalized in the sense that dlew for a variety of

different initial conditions or background assurops rather than just the
actual ones ... [and] no observable phenomena cdiol as to distinguish

in our epistemic attitude between theories thaeagtbout everything that
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actually happens, but disagree about what woulgédramnder possible but
counterfactual circumstances.
(Ladyman 2000, 852).

In other words, the qualities of novel predictiondasupport for counter-factual

claims are modal; c.f.: (Ladyman and Ross 2007).110

It seems that van Fraassen is motivated in pad desire to adhere to an
epistemic modesty, in part by a resistance towarstecessary philosophical clutter
(or “inflationary metaphysics™® and finally by the thought that constructive
empiricism best explains the success of scienpifaxctice. Once one understands,
however, that some objective modality is actuallging to be inevitable if
constructive empiricism is to remain consistengntione no longer has the objection
that such claims constitute superfluous metaphy#ecause objective modality
cannot be avoided, such claims are rescued fronghmitegorised as “metaphysical
baggage”. Likewise, no sort of epistemic claim igd® in ontic structural realism of
the type van Fraassen wishes to avoid (e.g., dbsereable entities); ontic structural
realism precisely gets out of the sort of refeadrdifficulties one might be worried
about. The importance of modality, and the demardtlie principle of unity, is
drawn out by holding up the RB to both ontic staat realism, and constructive
empiricism respectively, precisely because the BRE js an instantiation of such
unity and therefore of the modality that is demahdéand sought within scientific

theories.

The constructive empiricist may still decline toncede to the full ontic
structural realist position, but the point remaimat ontic structural realism achieves
the full benefits of constructive empiricism, wihiksdditionally accounting for the
success of novel prediction, the objectively mastalicture of reality as well as the
underlying notion of unity within scientific thees (for which constructive
empiricism provides no account). All such featuaes precisely embodied in the
RB. Because of this, the better account would seelwe ontic structural realism,
precisely because the latter matches the bendfit®rmstructive empiricism along

with additional important insights.

205 f.: (van Fraassen 1980, 73).
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Both constructive empiricism and ontic structurablism carry a strong
epistemic modesty; they both overcome the diffieslof theory change, account for
the rationality and success of science, and resigking any commitment to
unobservable phenomena. In addition, the objectiedality inherent in what may
be taken as the real structure of the world is aetam for by ontic structural realism,
but not by constructive empiricism. Although botbsitions share several important
features, only ontic structural realism incorposatee notion of the unity of science,
and objective modality, and therefore has greatptamatory value. As such, ontic
structural realism may be considered a better atoofuscientific rationality and of
the success of science. Such a principle of umtyhe form of a boundary notion
(i.e., the RB) supplies the unity sought afterha formation of theories, and drawn
upon to explain the modality of theoretical genieedion. The foundational role of

ideal unity is precisely that notion for which Ciassargues.

6.6. Conclusion

| have demonstrated that ontic structural realisay ime favoured over constructive
empiricism; | have also demonstrated that the dafencharacter of the RB provides
a unique and illuminating way in which to add supgo this argument. Ladyman
and Ross (2007, chapter 6) state that ontic straictaalism is a specifically non-
Kantian position, by which they mean that onticstural realism does not endorse
any notion of some “noumenal realm”, or noumenddjéots” (the reality of which
we cannot know), or any idea that the fundamentactire of the world must be
illusively hidden as though it is a noumenal objectproperty. In that sense, |
entirely agree. The arguments offered throughoust ttiresis, however, demonstrate
that in quite another sense, ontic structural sealinay be thought of as Kantian in
accordance with RKN, whereby the naturalised buttiéa RB precisely embodies
the principle of unity (and therefore the commitinenobjective modality); the RB
therefore bolsters the ontic structural realissthen a way which draws together the
demand for unity in science, a naturalistic in\getive modesty along with an

optimism for future inquiry.
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Chapter Seven:

Conclusion

| have defended what | take to be a properly nastiaposition, and have overcome
the various potential difficulties in establishiagnaturalised Kantian position. In
developing Revised Kantian Naturalism (RKN), | haasdiculated a modified

Kantian position which focuses upon Kant’s inter@sthe constitutive conditions
for scientific inquiry, and which has been brouglg to date with subsequent

developments in scientific understanding.

| have defended RKN as a properly Kantian and alstic position,
whereby relativized yet constitutive principles, igfh have their basis in
mathematical and formulaic constructs, providedbeditions for the possibility of
scientific theoretical explanation. In additionttee constitutive framework, | have
explained how RKN also consists of a regulativagpgle of unity, or the Regulative
Boundary (RB). The RB is directly bound up in anyeg set of constitutive
principles, but also persists across theory chamgethe discussion of Special
Relativity, | emphasise the way in which RKN higjtits the elements of continuity
across theory change, as well as the way in whraty @and the modal nature of
lawful generalisations are explicitly presupposed asought after in scientific

theories.

| have defended the notion of the RB in more degsgha specifically Kantian
notion which may nonetheless be brought in lindvwiintemporary science. Making
use of the RKN and specifically the RB, | have dastmted that the RB illuminates
the argument against the possibility of a constéuproblem-mystery distinction.
Likewise, the RB also usefully supports a defenterdic structural realism over
constructive empiricism. The RB offers such supmoriboth cases, by providing a

forceful and unique way of drawing together theiorg of investigative optimism
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and intellectual humility along with the notion whity and its central importance to
the modality of theoretical explanation and thenfation of scientific theories.
(Similar applications may potentially prove usefol further difficulties raised
within the debates surrounding structural realisithg two applications of RKN,
which | have defended in chapters 5 and 6, offelemonstration of the use and

relevance of such an account of scientific ratidyal
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