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1 Incommensurability

1.1 An overview

The topic of this book is the problem of the incommensurability of
scientific theories. The problem has to do with the nature of the
semantical relations between the languages employed by
scientific theories. Broadly speaking, to say that a pair of
theories is incommensurable is to say that the theories do not
share a common language, or that the terms they employ do not
have common meaning.

Incommensurability stems from semantic dependence of the
vocabulary employed by a theory upon the theoretical context in
which it occurs. Such dependence leads to semantic variance
between theories. The languages of competing or successive
theories in the same domain may differ with respect to the
meaning, and even the reference, of their terms. Hence, it may
prove impossible to translate expressions of one theory into the
language of another. Thus, to say that a pair of theories is
incommensurable is to say that the languages of such theories
fail either in whole or in part to be intertranslatable.

Translation failure has two closely related apparent con-
sequences for theory comparison. Since such theories are
expressed in different languages, no statement from one can
formally contradict a statement from another: incommensurable
theories are not in logical conflict. And since the content of such
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theories is expressed in languages with no common meaning,
their content does not overlap: incommensurable theories are
incomparable for content.

As it is generally understood, the incommensurability thesis
combines these three claims. It is the thesis that the languages
of some scientific theories are, at least in part, mutually
untranslatable, and consequently there are no logical relations
between them and their content is incomparable. Though it is
standard to conjoin the three claims in this manner, they are
logically distinct and neither stand nor fall together.

The incommensurability thesis is due to Paul Feyerabend and
Thomas Kuhn, who presented it independently in writings first
published in 1962.1 Feyerabend’s view that certain pairs of
theories are incommensurable served as part of his critique of the
empiricist idea that earlier theories are reducible to the later
theories which replace them. Kuhn incorporated the idea of
incommensurability into his account of scientific change as
revolutionary transition between paradigms. As will be seen
later in this chapter, they did not have precisely the same thing
in mind, and both their views have evolved under pressure of
criticism.

In proposing the incommensurability thesis, Kuhn and
Feyerabend were reacting against the empiricist philosophy of
science which was then dominant. Though they attacked
empiricist orthodoxy on a number of fronts, their rejection of the
empiricist idea of an independently meaningful and theory-
neutral observation language is of most relevance to incommen-
surability. While empiricists were prepared to admit variation of
meaning at the level of theoretical terms,? they held the
meaning of observational vocabulary to be independent of theory.
The existence of such an observational language would effectively
have guaranteed what the incommensurability thesis denied, viz.
a common semantic ground for theory comparison. For if the
empirical consequences of rival theories were expressed in the
observation language, then the theories might be directly
compared in a shared vocabulary.

As against this tenet of empiricism, Kuhn and Feyerabend
argued that observation is not itself an independent source of
meaning and that the meaning of observational vocabulary in
fact depends on theory. So the incommensurability thesis arose
historically as a rejection of the empiricist idea of an observation
language shared by and capable of arbitrating between theories.
This suggests another way to characterize the incommensura-

2

bility thesis, viz. as the denial of the existence of a theory-neutral
language in which the content of theories may be compared.

The incommensurability thesis has stirred controversy because
of a number of unattractive consequences. It threatens to
undermine our image of science as a rational and progressive
enterprise. On more extreme construals, it suggests a view of
science on which communication failure is rampant, theory choice
utterly irrational, and scientific progress a myth. Without going
to such alarmist lengths, however, several implications of the
thesis may be enumerated which do warrant concern.

One has to do with the very idea that competing theories may
properly constitute rivals. For if alternative theories in the same
domain are incommensurable, any genuine conflict between them
appears to be precluded. This stems from the absence of logical
conflict between incommensurable theories due to their
formulation in different, untranslatable languages. If no
statement of one theory may contradict any statement of a theory
with which it is incommensurable, then it follows that there is no
point of disagreement between the theories. It thus becomes
unclear why there should be any need to compare or indeed
choose between incommensurable theories in the first place.?

Now, in the absence of genuine rivalry between a pair of
theories, the rationale for seeking grounds to decide between
them is obscure. But even were the attempt to make such a
choice not misguided, it is unclear how the choice could be made
on rational grounds. For if theories neither agree nor disagree, it
is not as if one might be shown to be a better account of the same
phenomena. There is simply no point at issue between them.
Such theories cannot be compared by means of a detailed
comparison of their consequences with respect to a shared body
of evidence. And without a common language in which to
formulate conflicting empirical predictions, no crucial test is
available. Nor, in general, could any means of theory appraisal
which depends on content comparison be applicable in the choice
between them.*

Incomparability of content leads also to problems with scientific
progress. If theories are incomparable for content, then they
cannot be shown to advance towards the truth by virtue of an
increase of cumulative truth-content. And if theories are so
semantically variant that they are about quite different things,
then they cannot converge upon the truth by means of a build-up
of truths about the same things.



The problems of rivalry, content comparison, and progress are
the most important issues raised by the incommensurability
thesis. They represent a challenge to the rationalist seeking to
anderstand theory-choice as informed by a critical appraisal of
genuinely alternative theories. They are a challenge. to the
realist inclined to view theory-change as resulting in an increase
of truth about the world.

The broad outlines of a solution to all three problems may be
derived from what may fairly be described as the standard
response to the incommensurability thesis. Briefly, the s.tar.lde'u'd
response has been to grant change of meaning while insisting
that semantically variant theories may still refer to the same
things.? Theories whose terms refer to the same things may
give incompatible accounts of shared objects of reference even if
what they say about those objects is not expressed in a shargd
vocabulary. Since statements unlike in meaning may contain
terms which overlap referentially, such statements may be
incompatible despite difference of meaning. This enables a sense
to be recovered in which theories may genuinely conflict and in
which their consequences may be compared for points of
disagreement. And since reference may be sustained to a
common domain of entities in the transition between theories, it
restores the capability of the advance of science to yield a
growing fund of truth about a fixed set of entities. N

While this approach has enjoyed wide popularity among critics
of the incommensurability thesis, it is not without difficulties.
The fundamental problem facing it is the problem of developing
an account of reference capable of sustaining common reference
between radically divergent theories. For in order for the
approach to succeed, reference must be sufficiently in'dependent
of theory to be shared across theories and to survive theqry
transitions. Familiar examples of non-synonymous co-referent1_a1
expressions (e.g. ’renate’/cordate’) illustrate the relationship
called for by the approach. But such examples do not themselves
constitute evidence that non-synonymous theoretical terms have
the same reference. Nor do they indicate how to determine
whether such terms co-refer. Since a theory would appear to
play a crucial role in determining which entities its terms refer
to, the possibility of theories failing to have common or
overlapping reference to shared entities must be taken ser}ously.
Thus it is today an urgent question for the critic of the incom-
mensurability thesis whether in fact reference is independent of
theory in the requisite sense.

The problem of how to respond to the incommensurability thesis
within the framework of the theory of reference constitutes the
problem-situation with which this book is concerned. Given the
basic point about reference of the standard response, the first
task is to find a suitable account of reference. Much of the
literature on the topic has been devoted to this task. Thus in
Chapter Two I will discuss the problems which have led, within
the present context, to a widespread rejection of the traditional
description theory of reference in favour of a causal theory of
reference.® It will be found there, however, that problems with
reference change and with the reference of theoretical terms
necessitate modification of the basic causal theory of reference.
The problem of reference change has led causal theorists to
recognize that the reference of a given term may be fixed in more
than one way.” The problem of the reference of theoretical
terms leads to the recognition that certain types of description
have a substantial role in fixing reference.®

Advocates of the standard response who adopt a modified causal
account of reference may regard the modifications as insignificant
concessions to the incommensurability thesis. For it seems not to
have been widely appreciated that much that has been said on
behalf of incommensurability can be embraced within the
framework of the modified causal theory. In particular, it will be
argued in Chapter Three on the basis of such a modified causal
theory that the languages of certain purportedly incommen-
surable theories are indeed mutually untranslatable. This puts
the critic of the incommensurability thesis in the peculiar
position of having to defend the idea of an untranslatable
language. Thus in Chapter Four the notion of translation failure
between the languages of theories will be defended against
influential and far-reaching criticism which has been directed
against the very idea of an untranslatable language.®

Not insignificant concessions regarding continuity and
commonality of reference ensue from the modifications as well.
According to a view sometimes advanced by Kuhn and
Feyerabend, in the transition between incommensurable theories
a radical discontinuity of reference takes place.l® It will be
shown in Chapter Five that the view that there is wholesale
change of reference depends on a description theory of reference
and is consequently to be rejected. However, given the requisite
modifications of the causal theory of reference, it is not open to
us to say that reference is altogether invariant in theory-change.
Thus a more moderate reference change view, such as Kuhn

5



espouses in recent writings,!! converges with the modified
causal-theoretic approach. _

Sometimes a more extreme view is associated with the incom-
mensurability thesis. Kuhn and Feyerabend occasionally suggest
that, beyond mere difference of reference, incommensurat?le
theories refer to different "worlds". Instead of diﬁ'erentlgl
linguistic relations to a fixed and independent reah'ty, this
involves a metaphysical thesis of the dependence of reality upon
theory. Since the standard approach aims to show 'referentlal
overlap between theories, it is a minimgl prgcondmon of the
applicability of that approach that putatively incommensurable
theories not be enclosed within disjoint "worlds” of theory-
dependent entities. Thus in Chapter Six it will be argued, by
primarily exegetical means, that Kuhn and Feyerabend are pot
idealists who deny the existence of a theory-independent re‘a.hty.
In Chapter Seven a variety of weaker "constructivist” positions
will be criticized.

On the whole, this book is intended as a defence of the standa}rd
response. While it will be accepted that theories vary with
respect to meaning and reference, it will be argued tlgroughqut
that their content is comparable. Because this requires strict
focus on issues germane to the referential relations ‘between
theories, no attempt will be made to discuss the broader issues of
progress towards truth or rational theory-choice in any def';a.ﬂ.

The remainder of this chapter is devoted to exposition of
Feyerabend’s and Kuhn’s views on incommensurability. Feyera-
bend will be discussed in section 1.2, and Kuhn in 1.3.

1.2 Feyerabend

In this section Feyerabend’s overall line of argument fqr
incommensurability will be discussed. Feyerabend developgd his
view in a series of papers, most of which were origmally
published in the early and mid 1960’s. Criticism of the view at
first led him to introduce certain minor modifications. His later
treatment of the issue has amounted at most to clarifications and
extensions, which do not substantially affect the content of the
idea. (Several of the relevant papers have been collected in
Feyerabend (1981a) and will be referred to here as they appear
in that volume.) N

In brief, Feyerabend’s idea of incommensurability arose as a
result of his rejection of the empiricists’ neutral observation
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language. In his view, the meaning of observational terms is
determined by the theory in which they occur. Since the basic
ontology and conceptual apparatus of theories may differ, the
terms defined within one theory may be indefinable in the
context of another. Such theories cannot share any common
statements. Hence, for Feyerabend, they are incommensurable
in the sense that there is an "absence of deductive relations”
between them (1978, p. 68), and they do "not possess any
comparable consequences, observational or otherwise" (19814, p.
93).

Initially, in his (1981c), Feyerabend attacked the idea that the
meaning of observational language is determined by observation
uncontaminated by theory. He argued that neither the
pragmatic conditions in which such language is employed nor the
phenomenological experience which accompanies observation
determines observational meaning. Against what he termed the
"principle of pragmatic meaning”, he noted that regularity of
linguistic performance in observational contexts does not
determine meaning: "however well behaved and useful a human
observer may be, the fact that in certain situations he
(consistently) produces a certain noise, does not allow us to infer
what this noise means” (1981c, p. 22). And against the "principle
of phenomenological meaning”, he argued that the immediate
experience associated with the use of observation sentences does
not determine meaning, but at most constitutes the cause of
utterance. He concluded this initial stage of his attack with the
suggestion that: "the interpretation of an cbservation language
is determined by the theories which we use to explain what we
observe, and it changes as soon as those theories change” (1981c¢,
p. 31).

Feyerabend later broadened his attack on empiricism into an
assault on the reductionist account of inter-theory relations.'?
According to reductionism, an earlier theory is either reduced to,
or explained by, a later theory by means of logical derivation.
That is, the reduced theory must be deductively entailed by the
reducing theory. On this general model of theory replacement,
later theories in a domain are comprehensive theories which
subsume or contain the older theories already in the domain.®

On Feyerabend’s analysis, this account of the relations between
theories involves two key assumptions. Given that the reduced
theory is to be deducible from the reducing theory, it assumes a
"consistency condition”: "only such theories are ... admissible in a
given domain which either contain the theories already used in
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this domain, or which are at least consistent with them inside
the domain" (1965, p. 164).* And given that a univocal
vocabulary is necessary if the deduction is to be valid, it assumes
a "condition of meaning invariance”: "meanings will have to be
invariant with respect to scientific progress; that is, all future
theories will have to be framed in such a manner that their use
in explanation does not affect what is said by the theories, or
factual reports to be explained" (1965, p. 164). Quite apart from
being entailed by the first condition, the condition of meaning
invariance receives additional support from the empiricist
assumption of a theory-neutral observation language.

Feyerabend’s most fundamental objection to these two
reductionist assumptions is that the condition of meaning
invariance is violated in certain major changes of theory. As he
puts it in the opening of his (1981d):

What happens ... when a transition is made from a theory T
to a wider theory T (which ... is capable of covering all the
phenomena that have been covered by T’) is something much
more radical than incorporation of the unchanged theory T’
(unchanged, that is, with respect to the meanings of its main
descriptive terms as well as to the meanings of the terms of
its observation language) into the context of T. What does
happen is, rather, a replacement of the ontology (and
perhaps even of the formalism) of T° by the ontology (and the
formalism) of T, and a corresponding change of the meanings
of the descriptive elements of the formalism of T’ (provided
these elements and this formalism are still used). This
replacement affects not only the theoretical terms of T but
also at least some of the observational terms which occurred
in its test statements. (1981d, pp. 44-5)

The claim that in certain cases there is actually a change of
meaning in the transition between theories implies that in such
cases the older theories cannot be logically derived from the later
ones which replace them. Feyerabend argues for the meaning
variance of theoretical terms by considering crucial differences in
the way basic concepts are defined within a number of opposing
theories. He employs his criticism of the idea of an independent
observation language to support the claim that such meaning
variance extends to observational language. Feyerabend’s view
that meaning varies with change of theory suggests a view on
which the meaning of terms employed in a theory is determined
by the theoretical context in which they occur and varies with
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change of context. Indeed, Feyerabend explicitly endorses such a
contextual account:

the meaning of every term we use depends upon the
theoretical context in which it occurs. Words do not "mean”
something in isolation; they obtain their meanings by being
part of a theoretical system. Hence if we consider two
contexts with basic principles that either contradict each
other or lead to inconsistent consequences in certain
domains, it is to be expected that some terms of the first
context will not occur in the second with exactly the same
meaning. (1965, p. 180)

While this is certainly an explicit contextualism, Feyerabend’s
view of the theory-dependence of the meaning of observational
terms is not simply that their meaning is determined by the
context in which they occur.

This is because Feyerabend’s contextual account has a close
connection with his realism about theories. In claiming that the
meaning of observational terms depends upon the theory in
which they are employed, Feyerabend is advocating a "realistic
interpretation of scientific theories” on which theories give
meaning to their observational terms (1981d, pp. 51-3).
According to Feyerabend,

a realist ... wants to give a unified account, both of ob-
servable and unobservable matters, and he will use the most
abstract terms of whatever theory he is contemplating for
that purpose. He will use such terms in order either to give
meaning to observation sentences or else to replace their
customary interpretation. (1975, p. 279)

Thus, for Feyerabend, the meaning of observational terms does
not depend on theory simply by virtue of context-dependence, but
rather because realistically interpreted theories bestow meaning
on the observational terms they employ.

It is not immediately clear, however, why realism should lead to
the theory-dependence of observational term meaning. For if the
issue of realism versus instrumentalism is taken to be whether
theoretical expressions are to be construed as genuinely
referential expressions, realism does not as such appear
committed to theory-dependence. It is not inconsistent for a
realist to construe theoretical terms as putatively referring
expressions while denying that the meaning of observational
terms is theory-dependent.




Here Feyerabend’s idea seems to be that the meaning of
observational terms is determined by theory precisely because
theories do purport to describe reality, and because the ontology
of such a theory has implications about the nature of observed
entities. That is, given that meaning comes neither from
experience nor application conditions, the meaning of an
observational term, as used in a theory, depends upon the way in
which the theory describes the entities to which such a term
refers. So, while the meaning of observational terms does depend
on theoretical context according to Feyerabend, it does so in the
sense that it depends on the account provided by a given theory
of the observable entities in its domain.*

There is a second sense in which Feyerabend’s view is not mere
contextualism. The thesis that meaning depends on theoretical
context may initially suggest that the meaning of a term depends
on its entire theoretical context, so that the whole theory is
somehow constitutive of, or relevant to, the term’s meaning.
Yet even in the contextualist remark quoted above, Feyerabend is
clear that it is not theory considered as a whole, but a particular
part of a theory ("basic principles”), which relevantly affects
meaning. That is, the meaning of theoretical terms depends
upon their connection with certain fundamental theoretical laws
or postulates. This will emerge more clearly in discussing
incommensurability, to which I now turn.

Feyerabend’s denial of the reductionist thesis that later theories
typically subsume earlier theories is encapsulated in his claim
that certain pairs of theories are in fact incommensurable. As a
first approximation, this amounts to the claim that the logical
relations required for deductive subsumption fail to obtain.

Feyerabend introduces the concept of incommensurability in the
course of an argument that the impetus theory is not reducible to
Newtonian mechanics.)” He considers a version of the law of
inertia stated in terms of impetus and argues that it cannot be
reduced to Newtonian mechanics because the concept of impetus
cannot be appropriately related to Newtonian concepts. Accord-
ing to Feyerabend, the notion of impetus depends upon the
Aristotelian principle that all motion is the result of the
continuous action of some force (1981d, p. 62). He says that
impetus was conceived as "an inner moving force” (1981d, p. 63)
which was "the force responsible for the movement of the object
that has ceased to be in direct contact, by push, or by pull, with
the material mover" (p. 65). He then argues that "the ’inertial
law’ [ ] of the impetus theory is incommensurable with Newton-
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ian physics in the sense that the main concept of the former, the
concept of impetus, can neither be defined on the basis of the
primitive descriptive terms of the latter, nor related to them via
a correct empirical statement” (1981d, p. 76).

The reason ’impetus’ cannot be defined in Newtonian terms is
that the concept of impetus presupposes that sustained motion
requires a cause. Since within Newtonian mechanics inertial
motion is considered not to be under the influence of any forces,
the concept of impetus depends on a principle which is incom-
patible with basic Newtonian assumptions. (Incidentally, this
shows how specific parts of theories rather than the theoretical
context as a whole influence the meaning of theoretical terms.)

The immediate consequence of incommensurability is that an
earlier theory cannot be reduced by deductive subsumption to a
later theory. Since the terms used to express the theories differ
in meaning, no statement belonging to one may be derived from
the other. Because the consequence classes of such theories have
no elements in common Feyerabend says such theories are
"deductively disjoint” (1978, p. 67) and that a comparative
"judgment involving a comparison of content classes is
impossible” (1981h, p. 153).

To further clarify the concept of incommensurability I will now
discuss several complexities to which it gives rise. The first set
of issues centers upon the question of how incommensurable
theories may be about the same domain, and in what sense they
may conflict. After discussing these issues I will consider
Feyerabend’s attempt to specify the sort of theory change which
leads to incommensurability.

The first problem is that allegedly incommensurable theories
constitute alternative accounts of the same domain. It is unclear
how such theories may conflict with respect to the same domain
and yet be logically unrelated. To put the point simply: in what
sense can incommensurable theories be alternative accounts of
the same thing if nothing asserted by one is denied by the other?

Feyerabend appears to hold that the problem can be removed,
or at least minimized, by limiting incommensurability to general
theories. He has frequently stressed that incommensurability is
restricted to "comprehensive" or "non-instantial” theories (19814,
p. 44), which, unlike "all ravens are black", are "applicable to at

least some aspects of everything there is" (1981f, p. 105). And he
notes that:
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To circamvent the difficulty that arises when we want to say
that incommensurable theories ’speak about the same things’
I restricted the discussion to non-instantial theories... (1978,
p. 68, fn. 118)

The reason for the restriction appears to be that comprehensive
theories share no common observation language, whereas low-
level theories may be compared with respect to an observation
language provided there is a "background theory of greater
generality that provides a stable meaning for observation
sentences” (1965, p. 214). But restricting incommensurability to
comprehensive theories does not avoid the problem. For if such
theories are about everything in a common domain, then they
would surely seem to be about at least some of the same things.

Feyerabend’s main attempt to deal with the difficulty is his
account of the comparison of incommensurable theories by crucial
experiment. The fact that theories are subject to crucial test is
problematic for his view: since incommensurable theories share
no common statement there can be no prediction asserted by one
and denied by the other. Feyerabend’s account is based upon a
"pragmatic theory of observation” according to which "observa-
tional statements are distinguished from other statements not by
their meaning, but by the circumstances of their production”
(1965, p. 212). Feyerabend distinguishes between an uninter-
preted sentence and the statement expressed by the sentence
under a given interpretation, so that the same sentence may
express different statements. This account allows that ob-
servation sentences may continue to be applied in the same
pragmatic conditions even though the meaning of such sentences
varies with theoretical context (1965, p. 198). So while
incommensurable theories do not share any common observation
statement,

there is still human experience as an actually existing
process, and it still causes the observer to carry out certain
actions, for example, to utter sentences of a certain kind...
This is the only way in which experience judges a general
cosmological point of view. Such a point of view is not
removed because its observation statements say that there
must be certain experiences that then do not occur... It is
removed if it produces observation sentences when observers
produce the negation of these sentences. It is therefore still
judged by the predictions it makes. (1965, pp. 214-5)
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Thus an observation sentence produced in response to an
observation, and given a different meaning by two incommen-
surable theories, may nevertheless constitute the report of a
crucial test which confirms one and refutes the other.’®

The pragmatic account of observation explains how incommen-
surable theories may be applied to the same empirical domain,
and be submitted to crucial test by the same experimental pro-
cedure. This means incommensurable theories may be genuinely
rival accounts of a common domain if there are experimental
procedures such that sentences produced in response to their
outcome confirm one theory while disconfirming the other.

However, this is clearly a minimal sense of rivalry, since it is
impossible for incommensurable theories to contradict each other.
Yet the relation of incommensurability itself seems to involve a
more robust relation of rivalry. For such theories have radically
divergent ontological commitments, and indeed postulate the
existence of qiuite distinct kinds of entities with respect to the
same domain.’®

Indeed, Feyerabend appears to take the relationship between
the conceptual apparatus of incommensurable theories to be
constitutive of a relation of rivalry in its own right. Originally,
he even took this relation to involve inconsistency. Thus in his
(1981d) he claims repeatedly that the concepts of incommen-
surable theories cannot be interdefined because "principles” or
"laws" of the theories are inconsistent: e.g. "derivation (of T
from T) will ... be impossible if T’ is part of a theoretical context
whose rules of usage involve laws inconsistent with T" (1981d, p.
77). And in his (1965) he defined incommensurability in terms of
inconsistency: "Two theories will be called incommensurable
when the meanings of their main descriptive terms depend on
mutually inconsistent principles” (1965, p. 227, fn. 19). If this
were the case, then, notwithstanding the fact that the conse-
quence classes of incommensurable theories have no intersection,
such theories would still conflict in the sense that their basic
principles are mutually contradictory.

However, in response to criticism, Feyerabend retreated from
even this limited appeal to inconsistency. Shapere, for example,
pointed out that: "sentences which do not have any common
meaning can neither contradict, nor not contradict, one
another"?® He also challenged Feyerabend’s definition of
incommensurability in terms of the inconsistency of principles:

13



In what language are these "principles” themselves formu-
lated? Presumably ... in order for them to be inconsistent
with one another, they must be formulated, or at least
formulable, in a common language. (1984b, p. 99, fn. 63)

Feyerabend accepted the point that, not sharing common state-
ments, incommensurable theories are not mutually contra-
dictory.2' So any conflict inherent in the relationship between
the concepts of incommensurable theories cannot be due to the
inconsistency of the principles on the basis of which the concepts
are defined.

In subsequent treatment of the issue, Feyerabend does not take
the relation between incommensurable conceptual systems to
involve inconsistency. Yet he continues to treat the relation as
constitutive of some sort of disagreement. For he has repeatedly
stressed that incommensurability is not simply a matter of
difference of meaning between theories:

mere difference of concepts does not suffice to make theories
incommensurable in my sense. The situation must be rigged
in such a way that the conditions of concept formation in one
theory forbid the formation of the basic concepts of the
other... (1978, p. 68, fn. 118)

Compare this with the following comment from one of his most
recent papers:

First, incommensurability as understood by me is a rare
event. It occurs only when the conditions of meaningfulness
for the descriptive terms of one language (theory, point of
view) do not permit the use of the descriptive terms of
another language (theory, point of view); mere difference of
meaning does not yet lead to incommensurability in my
sense. Secondly, incommensurable languages (theories,
points of view) are not completely disconnected — there
exists a subtle and interesting relation between their
conditions of meaningfulness. (1987, p. 81)

If there were no connection at all between the concepts of incom-
mensurable theories, then the relationship between the concepts
could not itself be a source of rivalry. What Feyerabend has in
mind instead is a relation of incompatibility between the prin-
ciples which define the concepts of incommensurable theories.
Such incompatibility cannot reduce to the formal inconsistency
of the statements of basic theoretical principles without revoking
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the above concession to Shapere.?? In saying that the con-

ditions of concept formation or meaningfulness of one theory
forbid the formation of the concepts or the use of the terms of
another theory, Feyerabend appears to be offering a new
description of the relationship he had formerly described as the
inconsistency of principles. For the reason that concepts of a
theory cannot be defined within an incommensurable theory is
that the principles needed to define them are rejected by the
latter theory. Such basic principles constitute the conditions of
concept formation (or meaningfulness) for the concepts (or terms)
of the theory. And given that certain principles are rejected by a
theory, no concept formed on the basis of such principles can be
formed within the theory.

To see how the principles of such theories may be incompatible,
due emphasis must be placed on the fact that incommensurable
theories differ at the level of ontology.?® As an example of a
principle, we have already discussed the Aristotelian law that all
sustained motion requires. continuous causation.?? The onto-
logical import of such a principle is twofold: it leads to the
postulation of entities of certain kinds; and it describes the
behaviour of such entities. Thus the law that motion requires a
cause leads to the postulation of a force, the impetus, which
sustains the motion of projectile bodies. To postulate the
existence of such an entity is to posit a force acting upon motions
which are taken within the Newtonian context not to be subject
to any cause. Since inertial motion is free from causal influence
according to Newtonian physics, the assumption leading to the
postulation of impetus is incompatible with Newton’s physics.

The nature of the relation between theoretical principles is
further elaborated in Feyerabend’s discussion of the type of
theory change which leads to incommensurability. Earlier, we
took note of a charge commonly levelled against the idea that
meaning depends on theoretical context: viz. it seems to follow
from context-dependence that any alteration of theory results in
a change of meaning. To meet the objection, Feyerabend gives a
general specification of the extent of theoretical change necessary
for incommensurability.

He reserves incommensurability for deep changes of theory
involving change of ontology and conceptual framework. In the
following passage Feyerabend distinguishes changes not affecting
meaning from those leading to incommensurability:2®
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a diagnosis of stability of meaning involves two elements.
First, reference is made to rules according to which objects
or events are collected into classes. We may say that such
rules determine concepts or kinds of objects. Secondly, it is
found that the changes brought about by a new point of view
occur within the extension of these classes and, therefore,
leave the concepts unchanged. Conversely, we shall diag-
nose a change of meaning either if a new theory entails that
all concepts of the preceding theory have zero extension or if
it introduces rules which cannot be interpreted as attri-
buting specific properties to objects within already existing
classes, but which change the system of classes itself. (1981e,
p. 98)

In short, alterations of theory within a stable system of concepts
do not induce meaning change. But a change of theory on which
displaced concepts fail to refer, or on which the system of classes
is altered, involves change of meaning. More generally, if the
kinds of entities to which a theory is committed are rejected by a
later theory, then there is a change of meaning of the sort
necessary for incommensurability.

It is important to note that the above passage suggests a more
extreme thesis than mere conflict between the principles on
which the concepts of theories are defined. It suggests that in
the transition between conceptual systems, there is a major
change of reference as well. For if all the displaced concepts
have empty extensions and no terms of the new theory refer to
any members of the old classes, then no terms of either theory
refer to the same things. Thus there seems to be, beyond mere
change of meaning, a radical discontinuity of reference between
such theories.

This completes my exposition of Feyerabend’s views on
incommensurability. As I come to address specific issues within
the remainder of the book, I will have occasion to consider in
more detail various issues which the discussion in this section
has only been able to touch upon.

1.8 Kuhn
While Feyerabend’s views have changed little since originally

being developed, Kuhn constantly restates his, and they hgve
undergone continual revision. Exposition of Kuhn’s position
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must trace his views through several historical stages of
development. What follows is an attempt to provide a systematic
interpretation of a diffuse and often confusing array of ideas.
Emphasis will be placed on issues of direct relevance to this
book, to the exclusion of other less germane topics.

Kuhn’s treatment of incommensurability may be divided into
early and late positions, separated by a transitional stage.?¢
Originally, Kuhn’s notion of incommensurability involved
semantical, observational and methodological differences between
the global theories which he called "paradigms”. His initial
discussion suggested that proponents of incommensurable
theories are unable to communicate, and that there is no
recourse to neutral experience or objective standards to
adjudicate between theories. In subsequent efforts to clarify his
position he restricted incommensurability to semantic differences,
and assimilated it to Quinean indeterminacy of translation.
During this intermediate stage Kuhn’s treatment of the issues
tended to be incomplete, often resulting in cursory discussion.?’
However, he has recently begun to develop his position in more
refined form. His present view is that there is translation failure
between a localized cluster of interdefined terms within the
languages of theories.

Before proceeding with Kuhn, let me note three minor dis-
crepancies between Kuhn and Feyerabend’s accounts of incom-
mensurability. First, although Kuhn initially included non-
semantic factors, only later restricting it to the semantical,
Feyerabend always restricted his use of the notion to the
semantical sphere.?® Second, Feyerabend takes incommensura-
bility to affect the entirety of a theory's terms, whereas Kuhn
tends to see it as localized. Third, for Feyerabend incommen-
surability is uncommon because it applies only to "non-instantial”
theories, while for Kuhn it is more widespread since it occurs in
scientific revolutions.

Incommensurability figures integrally in Kuhn's account of
revolutionary scientific change in his (1970a). (Unless otherwise
indicated, the page references for quotations from Kuhn's early
position are to Kuhn (1970a).) According to Kuhn, scientific
activity divides into periods of "normal science" punctuated at
intervals by episodes of "revolution”. Normal science is "research
firmly based upon one or more past scientific achievements” (p.
10), and scientific revolutions are when "an older paradigm is
replaced in whole or in part by an incompatible new one" (p. 92).
The pivotal notion here is that of a "paradigm". Kuhn takes
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paradigms to be "universally recognized scientific achievements
that for a time provide model problems and solutions to a
community of practitioners’ (p. viil); as such, they "provide
models from which spring particular coherent traditions of
scientific research” (p. 10). However, Kuhn also uses ’paradigm’
in the broader sense of a global theoretical structure embracing
the "network of commitments — conceptual, theoretical, instru-
mental, and methodological” (p. 42) of a normal research
tradition.?? Besides "tellling] us different things about the
population of the universe and about that population’s
behaviour”, paradigms "are the source of the methods, problem-
field, and standards of solution accepted by any mature scientific
community at any given time" (p. 103).

Revolutionary transition between paradigms is at the heart of
Kuhn’s account and is the point at which incommensurability
enters. As it figures in Kuhn’s account, incommensurability
constitutes an impediment to choice of paradigm: "Just because
it is a transition between incommensurables, the transition
between competing paradigms cannot be made a step at a time,
forced by logic and neutral experience” (p. 150). Because of
incommensurability, the decision between rival paradigms does
not admit of a neat resolution. Kuhn likens the process of choice
to a "gestalt switch" (p. 150), and says "the transfer of allegiance
from paradigm to paradigm is a conversion experience” (p. 151).

The influence of incommensurability is mainly apparent in
paradigm debate: "the proponents of competing paradigms are
always at least slightly at cross-purposes”, and "fail to make
complete contact with each other’s viewpoints” (p. 148). The
incommensurability which thus besets paradigm debate is due
"collectively”, Kuhn says, to the following three factors:

[TThe proponents of competing paradigms will often disagree
about the list of problems that any candidate for paradigm
must resolve. Their standards or their definitions of science
are not the same. (p. 148)

Within the new paradigm, old terms, concepts, and
experiments fall into new relationships one with the other.
The inevitable result is ... a misunderstanding between the
two competing schools... To make the transition to Einstein’s
universe, the whole conceptual web whose strands are space,
time, matter, force, and so on, had to be shifted and laid
down again on nature whole... Communication across the
revolutionary divide is inevitably partial. (p. 149)
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In a sense that I am unable to explicate further, the
proponents of competing paradigms practice their trades in
different worlds ... practicing in different worlds, the two
groups of scientists see different things when they look from
the same point in the same direction. (p. 150)

Incommensurability thus emerges as a complex relation between
paradigms consisting, at least, of standard variance, conceptual
disparity, and theory-dependence of observation.

The thesis that there may be no appeal to neutral observation
and that standards of theory appraisal are internal to paradigm
suggests a relativistic view of the epistemic merits of
paradigms.®® For if, in the absence of independent means of
evaluating paradigms, a paradigm is to be assessed by standards
dictated by the paradigm itself, such appraisal is relative to
acceptance of paradigm. Yet Kuhn has resisted the charge of
relativism, maintaining instead that there are shared scientific
values independent of paradigms.?’ However, he insists that
such values fail to unambiguously determine choice of theory.
This enables him to restate the problem of deciding between
paradigms:

Thgrg is no neutral algorithm of theory-choice, no systematic
fieC}S}on procedure which, properly applied, must lead each
individual in the group to the same decision. (1970a, p. 200)

Since we are concerned here with incommensurability as a
semantical issue, and since Kuhn later separates such
methodological issues from incommensurability proper, I will not
pursue the theme of standard variation any further. Instead, I
will now focus upon the semantic and conceptual aspects of
Kuhn'’s early account of incommensurability.

The second factor contributing to incommensurability involves
change of conceptual apparatus: "to make the transition to
Einstein’s universe, the whole conceptual web whose strands are
space, time, matter, force, and so on, had to be shifted and laid
down again on nature whole" (p. 149). In a manner reminiscent
of Feyerabend, Kuhn takes such conceptual change to prevent
the laws of a displaced paradigm from being derived from the
paradigm which replaces it.

Kuhn argues that the analogues of Newton’s laws that follow
from Einstein’s physics as a special case are not identical with
those laws. This is because the statements of Einsteinian
versions of the laws employ relativistic concepts which "represent
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Einsteinian space, time, and mass”, and so differ in meaning
from the statements which express Newton’s laws:

the physical referents of these Einsteinian concepts are by
no means identical with those of the Newtonian concepts
that bear the same name. (Newtonian mass is conserved,
Einsteinian is convertible with energy. Only at low relative
velocities may the two be measured in the same way, and
even then they must not be conceived to be the same.)
Unless we change the definitions of the variables in the
[Einsteinian versions of the laws], the statements we have
derived are not Newtonian ... the argument has [ ] not done
what it purported to do. It has not, that is, shown Newton’s
Laws to be a limiting case of Einstein’s. For in the passage
to the limit it is not only the forms of the laws that have
changed. Simultaneously we have had to alter the fun-
damental structural elements of which the universe to which
they apply is composed. (pp. 101-2)

This passage reveals a fundamental convergence between Kuhn's
and Feyerabend’s notions of incommensurability. For, as with
Feyerabend’s original use of the notion, Kuhn’s argument against
the derivation of Newton’s laws from Einstein’s is directed
against the reductionist account of theory replacement.

Indeed, since the failure of derivability is due to conceptual
disparity between the theories, Kuhn’s potion of incommen-
surabﬂit;r may even appear to coincide with Feyerabend’s
exactly.®* The equivalence of their views is strongly suggested
as well by the fact that Kuhn combines the claim of conceptual
disparity with a rejection of the empiricists’ neutral observation
1anguage.33 For this suggests that with Kuhn, as with Feyera-
bend, incommensurability does not consist simply in difference of
the basic concepts of theories: it also involves dependence of the
meaning of observational terms upon the theory in which they
occur. However, Kuhn later claimed only to have meant that
part of the languages of incommensurable theories differ in
meaning.?*  This attenuates the parallel between Kuhn’s
original notion of semantical incommensurability and Feyera-
bend’s. For it suggests that the language used to report
observations, while not being theory-neutral, is only in part
semantically variant between theories.

While this implies that incommensurable paradigms are not
altogether unrelated semantically, Kuhn is sometimes drawn
toward a far stronger thesis. This is apparent from the third
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constitutive element of incommensurability: viz. that "pro-
ponents of competing paradigms practice their trades in different
worlds” (p. 150). Kuhn’s (1970a) contains numerous comments to
the effect that "when paradigms change, the world itself changes
with them" (p. 111), and "after a revolution scientists work in a
different world" (p. 135). Although the image of "world-change"
is usually qualified in some way, it suggests that the transition
between incommensurable paradigms is a transition from the
"world" of one paradigm to the "world” of another. Often, such
remarks are meant only to emphasize the influence of conceptual
framework on perception, as in this comment on the failure to
derive Newton’s laws from Einstein’s:

the transition from Newtonian to Einsteinian mechanics
illustrates with particular clarity the scientific revolution as
a displacement of the conceptual network through which
scientists view the world. (p. 102)

At other times, Kuhn intends the difference to go beyond
difference of perception:

paradigm changes do cause scientists to see the world of
their research-engagement differently. In so far as their
only recourse to that world is through what they see and do,
we may want to say that after a revolution scientists are
responding to a different world. (p. 111)

in the absence of some recourse to that hypothetical fixed
nature that he "saw differently,” the principle of economy
will urge us to say that after discovering oxygen Lavoisier
worked in a different world. (p. 118)

In such passages, Kuhn seems inclined to view the world
independent of scientific belief and perception as dispensable.
Kuhn wishes to say that incommensurable paradigms present
scientists with different "visual gestalts” of the same world (cf.
pp. 111-2). And he insists that "though the world does not
change with change of paradigm, the scientist afterward works in
a different world" (p. 121). Yet his tendency to dispense with the
world beyond the perceptual and epistemic states of the scientist
strongly suggests that there is nothing over and above the
"world" presented by the gestalt of a paradigm, or at least that
the world in itself is of no relevance to science. The tension
between admitting an independent reality and discarding it is
never clearly resolved in Kuhn’s original account, and has

21




resulted in the widespread impression that his version of
incommensurability involves some form of idealism.%

However, the "world-change" image may also be interpreted in a
weaker sense as expressing a thesis about reference. It may be
taken as the idea that there is a major difference in reference
between paradigms. This interpretation is suggested by Kuhn’s
previously quoted discussion of Newtonian and Einsteinian
concepts (pp. 101-2). In that passage Kuhn asserts that "the
physical referents of these Einsteinian concepts are by no means
identical with those of the Newtonian concepts that bear the
same name". And he remarks that "Newtonian mass is con-
served; Einsteinian is convertible with energy”, which suggests
that the terms for mass in the two theories do not have the same
reference. In the light of such remarks, the "world-change”
image may be taken to mean that in the transition between
incommensurable paradigms there is a wholesale change in what
is referred to. Thus, talk of the "world" of a theory may be
construed as talk about the set of entities to whose existence the
theory is committed and to which its terms purportedly refer.

In sum, not even the conceptual component of Kuhn’s original
diffuse notion of incommensurability admits of unified analysis.
Paradigms which are incommensurable due to conceptual vari-
ance are not derivable from one another; in some sense, they may
even be about different worlds; or perhaps they simply fail to
have common reference. These disparate elements begin to
coalesce during Kuhn’s transitional phase, which we will now
consider.

In subsequent development of his views, three general points
emerge as basic to Kuhn’s position. First, direct comparison of
theories requires their formulation in a common language: "The
point-by-point comparison of two successive theories demands a
language into which at least the empirical consequences of both
can be translated without loss or change” (1970b, p. 266).
Second, no such common language is available: "There is no
neutral language into which both of the theories as well as the
relevant data may be translated for purposes of comparison”
(1979, p. 416). Third, exact translation between the languages of
theories is impossible: "translation of one theory into the
language of another depends .. upon compromises ... whence
incommensurability” (1976, p. 191). Thus, in clarifying incom-
mensurability, the issue of translation failure between theories
becomes the dominant theme.
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Reflection on translation has led Kuhn to draw a connection
between incommensurability and Quine’s thesis of the indeter-
minacy of translation.®  Quine’s thesis, in brief, is that
"manuals for translating one language into another can be set up
in divergent ways, all compatible with the totality of speech
dispositions, yet incompatible with one another” (1960, p. 27).
The thesis stems from a behaviourist critique of meaning: Quine
holds that verbal behaviour leaves meaning indeterminate; and
he denies there are facts about meaning beyond what is evident
in such behaviour. The key to the thesis is an indeterminacy in
the reference of sortal predicates, as illustrated by Quine’s
imagined native word ’gavagai’ (1960, p. 52). Quine argues that
the reference of ’gavagai’ is inscrutable: ostension does not
determine whether it refers to rabbits, rabbit-stages, or
undetached rabbit parts (1969, p. 30); while the translation of the
native "individuative apparatus” needed for fine discrimination of
reference is also indeterminate (1969, p. 33). Inscrutability of
reference renders the translation of sentences containing such
terms indeterminate.

At times Kuhn draws support from the indeterminacy thesis.
In arguing that translation "always involves compromises”, Kuhn
cites Quine’s discussion of indeterminacy as evidence that "it is
today a deep and open question what a perfect translation would
be and how nearly an actual translation can approach the ideal”
(1970b, p. 268). He appeals to Quine’s ’gavagai’ example to
indicate the epistemological difficulties of translating a language
with different concepts:

Quine points out that, though the linguist engaged in radical
translation can readily discover that his native informant
utters 'Gavagar’ because he has seen a rabbit, it is more
difficult to discover how ’Gavagai’ should be translated...
Evidence relevant to a choice among [ ] alternatives will
emerge from further investigation, and the result will be a
reasonable analytic hypothesis... But it will be only a
hypothesis... [TThe result of any error may be later
difficulties in communication; when it occurs, it will be far
from clear whether the problem is with translation and, if
so, where the root difficulty lies. (1970b, p. 268)

At a lgter stage, however, Kuhn seeks to distance his position
from Quine’s. In the following passage he explains how his views
on reference and translation diverge from those of Quine:
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Unlike Quine, I do not believe that reference in natural or
scientific languages is ultimately inscrutable, only that it is
very difficult to discover and that one may never be abso-
lutely certain one has succeeded. But identifying reference
in a foreign language is not equivalent to producing a
systematic translation manual for that language. Reference
and translation are two problems, not one, and the two will
not be resolved together. Translation always and necessarily
involves imperfection and compromise; the best compromise
for one purpose may not be the best for another; the able
translator, moving through a single text, does not proceed
fully systematically, but must repeatedly shift his choice of
word and phrase, depending on which aspect of the original
it seems most important to preserve. (1976, p. 191)

As opposed to Quine, Kuhn holds that while it may be
determined what the terms of another language or theory refer
to, they may prove not to be translatable in a faithful or uniform
manner.

Kuhn’s appeal to Quine is somewhat misleading, since it tends
to suggest that incommensurability is a form of the indetermi-
nacy of translation. For Quine, translation is indeterminate in
the sense that there is no fact of the matter about how to
translate from one language into another: indeterminacy means
no sense can be made of correct translation. Kuhn’s claim that
translation involves compromise and imperfection runs counter to
indeterminacy since it presupposes that, at least in principle,
correct translation is possible: translation is only compromised if
there is something to be right about.?” As will become clear in
the sequel, for Kuhn incommensurability implies failure of exact
translation between theories: terms of one theory have meaning
which cannot be expressed within the language of another
theory. As such, the claim of incommensurability denies
translation in a manner which is impossible if translation is
indeterminate in Quine’s sense.

Despite treating translation as the basic issue, Kuhn does not
provide a detailed analysis of translation failure between theories
during this transitional period. What little he does say amounts
at most to a general indication of the cause and extent of such
failure. Kuhn explains that translation is problematic, "whether
between theories or languages”, because "languages cut up the
world in different ways" (1970b, p. 268). Theories employ dif-
ferent systems of "ontological categories” (1970b, p. 270) in order
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to classify the objects in their domain of application. In the
transition between theories classificatory schemes change:

One aspect of every revolution is, then, that some of the
similarity relations change. Objects which were grouped in
the same set before are grouped in different sets afterwards
and vice versa. Think of the sun, moon, Mars, and earth
before and after Copernicus; of free fall, pendular, and
planetary motion before and after Galileo; or of salts, alloys,
and a sulphur-iron filing mix before and after Dalton. Since
most objects within even the altered sets continue to be
grouped together, the names of the sets are generally
preserved. (1970b, p. 275)

Such categorial change involves change in the meaning, and
even the reference,®® of the retained terms:

In the transition from one theory to the next words change
their meanings or conditions of applicability in subtle ways.
Though most of the same signs are used before and after a
revolution — e.g. force, mass, element, compound, cell — the
ways in which some of them attach to nature has somehow

changed. Successive theories are thus [ ] incommensurable.
(1970b, p. 267)

Since it is only some of the "similarity-sets” that change, and
only some terms "attach to nature" differently, the translation
failure resulting from such conceptual change is of limited scope.

Apart from the claim that translation between theories involves
compromise and imperfection, Kuhn does little at this stage to
clarify the semantical aspects of such translation failure. On
occasion Kuhn oversimplifies the issue by writing as if change in
meaning of retained terms were in itself sufficient for
untranslatability. In the preceding quotation, for example,
Kuhn’s inference from change of meaning to incommensurability
is direct and without qualification. Elsewhere he claims that
scientists who "perceive the same situation differently” while
using common vocabulary "must be using words differently”, and
hence speak from "incommensurable viewpoints” (1970a, p. 200).
Such a pattern of inference suggests that assigning different
meanings to old terms is all that is required for incommen-
surability to occur.

But this makes the connection between change of meaning and
incommensurability too direct. If incommensurability involves
failure to translate from one theory into another, mere change in
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the meaning assigned to shared words does not in itself suffice
for incommensurability. The point is simply that a vocabulary
can undergo change of meaning without necessarily resulting in
failure to translate. For one thing, such a change in the meaning
of words can occur in a trivial manner: words may have their
meanings switched around. A fixed stock of meanings may be
reassigned to different terms of a given vocabulary without
leading to translation failure between the alternative inter-
pretations of the vocabulary.

Less trivially, single words with identical meanings are
unnecessary for translation: translation need not be word-for-
word. Even if there are terms in one language not matched by
individual words the same in meaning in the other language, it
may still be possible to translate them by combinations of terms,
or phrases, of the other language. Hence a change in the
meaning of some of the terms which are retained between
theories need not lead to an inability to translate from the
language of one theory into that of another. The general point is
that what is needed for translation failure is something more
than mere change of meaning. At the very least, Kuhn’s claim of
partial translation failure requires an inability on the part of
some theory to define terms which are employed within another
theory.%?

A further source of unclarity is Kuhn’s treatment of the relation
between translation and comparison of content. As we noted
earlier, Kuhn takes "point-by-point comparison” of theories to
require formulation in a common language (1970b, p. 266). And
he takes incommensurability to imply that theories are unable to
be compared in such a manner:

In applying the term ’incommensurability’ to theories, I had
intended only to insist that there was no common language
within which both could be fully expressed and which could
therefore be used in a point-by-point comparison between
them. (1976, p. 191)

Yet Kuhn also denies that incommensurability is to be construed
as incomparability:

Most readers [ ] have supposed that when I spoke of theories
as incommensurable, I meant that they could not be com-
pared. But ’incommensurability’ is a term borrowed from
mathematics, and it there has no such implication. The
hypotenuse of an isosceles right triangle is incommensurable
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with its side, but the two can be compared to any required
degree of precision. What is lacking is not comparability but
a unit of length in terms of which both can be measured
directly and exactly. (1976, p. 191)

This is puzzling, for it raises the question of how the content of
theories inexpressible in a common language can be compared, if
not in point-by-point manner.*°

However, while denying comparison in a common language,
Kuhn notes that "comparing theories .. demands only the
identification of reference" (1976, p. 191), and that "systematic
theory comparison requires determination of the referents of
incommensurable terms” (1976, p. 198, fn. 11). Although he fails
to elaborate, Kuhn is implicitly contrasting "point-by-point"
comparison with comparison by means of reference. He does not
explain what "point-by-point” comparison is, but he seems to be
operating with a distinction between direct comparison of
statements expressed in a common vocabulary and comparison of
statements which differ in meaning via overlapping reference.

More specifically, two theories which share a common vocabu-
lary invariant in meaning may diverge simply with respect to the
truth-values they assign to a common set of statements. Such
theories may be compared "point-by-point” in the sense that one
theory asserts precisely the same statement that the other
denies. By contrast, theories expressed in vocabulary which is
variant with respect to meaning may still be compared by means
of overlapping reference. Such theories do not assert or deny a
common set of statements. But even if their statements do not
have the same meaning, they may be compared if the constituent
terms of their statements have the same reference. Such a com-
parison fails to be "point-by-point” because it does not consist in
pairing a statement asserted by one theory with its denial drawn
from another theory. It may also fail to be "point-by-point” in
another sense: since not all terms of one theory need co-refer
with terms of the other, not all statements of the theories may be
brought into conflict by means of relations of co-reference.*!

To conclude discussion of Kuhn's middle period, recall the
disparate elements of his original position mentioned earlier.
Kuhn’s original conception involved failure of derivation,
"world-change"” and wholesale change of reference. The picture
which emerges from this transitional phase combines these
elements in more coherent fashion. It remains the case that the
central statements of a theory are not entailed by a theory with
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which it is incommensurable. But given Kuhn’s restriction ?f
change of meaning and reference to only ‘some of a the_orys
terms, it follows that incommensurable theories share a mochcum
of semantically invariant vocabulary. As a result, there. is
neither complete change of reference, nor does the worlc% Whlch
theories are about change. Thus, Kuhn’s "World-phange image
may be interpreted as change in the basic "ontological categories
which different theories impose upon the world. . _

Incommensurability, as portrayed during Kuhn’s middle ‘penod,
involves partial translation failure between theories committed t’o
different basic categories. Though such broad fegtures of Kuhn S
position subsequently remain unaltered, the details are refjm'ed in
more recent work, especially his (1983). Kuhn’s later pos1t1<?n is
characterized by a more nuanced account of translation failure
and its connection with categorial change. .

In his (1983) Kuhn outlines a notion of "loc.al‘ 1nco‘mmef25ura-
pility" which he claims to have been his oqglnal idea. In
brief, local incommensurability consists in failure to translate
between localized clusters of interdefined terms:

The claim that two theories are incommensurable is. [ ]‘the
claim that there is no language, neutral or otherwise, into
which both theories, conceived as sets of sentences, can be
translated without residue or loss.. Most of the; terms
common to the two theories function the same way 1n botl};
their meanings, whatever they may be, are preserved; their
translation is simply homophonic. Only for a small subgrqup
of (usually interdefined) terms and for sentences containing
them do problems of translatability arise. (1983, pp. 67 0-1

So construed, incommensurability is a limited inabihty' to
translate from a local subgroup of terms of one theory into
another local subgroup of terms of another theory. As such,
language peripheral to the non-intertranslatable subgroups of
terms constitutes semantic common ground between incommen-
surable theories. Hence, as Kuhn admits (1983, p. 671), at least
part of the content of such theories may be directly coquared.
Kuhn continues to link translation failure closely with change
of classification, maintaining, as previously, that the member‘slgnp
classes of certain key categories are altered in the tra'nsmon
between incommensurable theories. Since the categories are
interrelated, such changes are not isolated, but have a holistic

effect:
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What characterizes revolutions is [ ] change in several of the
taxonomic categories prerequisite to scientific descriptions
and generalizations. That change, furthermore, is an
adjustment not only of criteria relevant to categorization, but
also of the way in which given objects and situations are
distributed among pre-existing categories. Since such
redistribution always involves more than one category and
since those categories are interdefined, this sort of alteration
is necessarily holistic. (1981, p. 25)

Kuhn explains, in his (1983, pp. 682-3), that languages and
theories deploy sets of "taxonomic categories” constitutive of
"taxonomic structures”. In translating between them, it is
necessary to preserve categories; and, because of the
interconnection of categories, translatable languages must have
the same taxonomic structure. Translation problems arise
because “different languages (and theories) impose different
structures on the world" (p. 682); for translation to succeed,
"taxonomy must [ ] be preserved to provide both shared cate-
gories and shared relationships between them"” (p. 683).

The holistic nature of category change is directly reflected in
translation failure: the interconnection of categories is paralleled
by the interdefinition of concepts. Kuhn illustrates this with
examples,*® arguing, for instance, that while much language
used in phlogistic chemistry is subsequently retained, "a small
group of terms remains for which the modern chemical
vocabulary offers no equivalent” (1983, p. 675). The residual
terms, which include ’phlogiston’ and its cognates, as well as
‘element’ and ’principle’, constitute an interdefined cluster not
definable within later theory. While Kuhn grants that various
applications of such terms may be specified in the language of
modern theory, he denies that translation is possible:

Among the phrases which describe how the referents of the
term ’phlogiston’ are picked out are a number that include
other untranslatable terms like ’principle’ and ’element’.
Together with ’phlogistorn’, they constitute an interrelated or
interdefined set that must be acquired together, as a whole,
before any of them can be used, applied to natural pheno-
mena. Only after they have been thus acquired can one
recognize eighteenth-century chemistry for what it was, a
discipline that differed from its twentieth-century successor
not simply in what it had to say about individual substances
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and processes but in the way it structured and parceled out
a large part of the chemical world. (1983, p. 676)

Translation between such local complexes of terms fails because
the meaning of such terms is determined in relation to other
terms of the interdefined set. Terms which are defined within an
integrated set of concepts cannot be translated in piecemeal
fashion into an alternative com}ﬂex in which the necessary
conceptual relations do not obtain. 4

The notion of a localized translation failure between inter-
defined sets of terms is the central feature of Kuhn’s later
account of incommensurability and the most significant refine-
ment of his position. As we saw earlier, the thesis of local
incommensurability was neither developed in detail nor clearly
evident in Kuhn's original discussion of the issue. While the
local thesis is suggested obliquely during his middle period,
explicit development of the local version constitutes a further
step in the overall process of moderation which Kuhn’s account of
incommensurability has undergone. Because the local version of
the thesis confines untranslatability to localized clusters of
terms, Kuhn’s later position also represents a weaker account of
incommensurability than Feyerabend’s. Since Feyerabend takes
the semantical differences constitutive of incommensurability to
extend to the observation terms employed by such theories, on
his view failure of intertranslation must apply to the entirety of
the language they employ.

Notes

1. See Feyerabend (1981d) and Kuhn (1970a).

2. E.g. see the discussion of Carnap in English (1978); cf.
Newton-Smith (1981, p. 152).

3. For a precis of various arguments from rivalry, see Kordig
(1971, pp. 52-5).

4. This has led a number of writers to propose standards of
comparison which do not depend on content comparison: see
Laudan (1977, pp. 143-5) on problem-solving, Leplin (1979,
p. 266) on formal and evaluative standards, and Moberg
(1979, pp. 257-8) on internal consistency.

5. This standard response stems from Scheffler (1967) and
Putnam (1975a). It will be discussed in depth in Chapter
Two.

30

10.

11.
12.
13.

14.

15.

16.

17.

18.

Putnam (1975a) and (1975b) are the most relevant original
developments of the causal theory of reference in the present
context.

See Devitt (1979, p. 41) on "multiple grounding” and Kitcher
(1978) on the different ways in which the tokens of a term-
type may be fixed.

(SleS;aS 513%'18 discussion of theoretical term reference in Kroon
The objections are due to Davidson (1984) and Putnam
(1981, pp. 114-5).

See:3l g)za)rticularly Feyerabend (1981e, p. 98) and Kuhn (1970a,
p. .

E.g. see Kuhn (1979) and (1981).

See especially Feyerabend (1981d) and (1965).

The classic source for the reductionism to which Feyerabend
was reacting is Nagel (1961). For a brief discussion of the
view see Suppe (1977, pp. 53-6).

In his (1981d) Feyerabend speaks instead of a "principle of
deducibility”, according to which "explanation is achieved by
deduction in the strict logical sense” (1981d, p. 46).

Cf. Feyerabend (1965, p. 170): "For example, we may change
our ideas about the nature, or the ontological status
(property, relation, object, process, etc.) of the color of a
self-luminescent object without changing the methods used
for ascertaining that color (looking, for example). Clearly,
such a change is bound profoundly to influence the meanings
of our observational terms.”

This is exactly what Feyerabend’s contextualist remark has
suggested to critics. E.g. Shapere interprets the quoted
passage as 'suggesting that the slightest alteration of
theoretical context alters the meaning of every term in that
context” (1984b, p. 71).

Feyerabend (1981d, pp. 65-7). He applies the same pattern
of argument to other cases, such as the case of Einsteinian
?gg 9I;Iewtonian concepts of mass; see especially (1965, pp.
It is not even necessary for there to be a single common
observation sentence produced in response to the test. The
same experimental result may be described by theories using
completely different terminology and still count in favour of

ggg)theory and against the other. See Feyerabend (1975, p.

31



19.

20.

21.

22.

23.

24.

25.

It will be argued later (5.2) that the pragmatic account of
observation is committed at least to referential overlap at
the observational level, so that a substantial rivalry relation
obtains between such theories.

Quoted in Feyerabend (1981f, p. 115) from a letter of
Shapere’s. The relevant criticism is in Achinstein (1964, p.
499) and Shapere (1984, p. 73).

See Feyerabend (1981f, p. 115). After conceding Shapere’s
point, Feyerabend attempted to show how incommensurable
theories may be incompatible without being mutually
contradictory. The most definite suggestion is that their
ontologies may have different structures: "simply compare
two infinite sets of elements with respect to certain
structural properties and inquire whether or not an
isomorphism can be established" (1981f, p. 115). He also
suggests several ways in which the pragmatic account of
observation enables incompatibility to be shown by
comparison of incommensurable theories with respect to
empirical evidence (1981f, p. 116).

In his (1975) Feyerabend tries to avoid Shapere’s objection to
the inconsistency of principles as follows: "by a ’principle’ 1
do not simply mean a statement ... but the grammatical
habit corresponding to the statement” (1975, p. 270).
Though the notion of a "grammatical habit" is obscure, the
point is presumably that habits do not enter logical relations
such as inconsistency. But even if it were not obscure, it
would not explain the sense in which the principles are at
variance with one another.

In arguing that incommensurable theories share no
statements, Feyerabend stresses that: "we very often
discover that entities we thought existed did, in fact, not
exist. Realizing this, we must eliminate and replace the
terms designating these entities from our factual
descriptions” (1965, p. 170). See also (1975, p. 275).

Another example used by Feyerabend is the Newtonian prin-
ciple that "properties of physical objects, such as shapes,
masses, volumes, time intervals ... inhere in objects and
change only as the result of a direct physical interference”
(1975, p. 275).

Though the passage does not explicitly connect meaning
change with incommensurability, when the distinction is
applied to the spatio-temporal concepts of classical
mechanics and general relativity, Feyerabend uses the
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26.

27.

28.

29.

30.

31.

32.

33.

34.

distinction to "diagnose" incommensurability (1981e, pp.
99-100).

The main body of Kuhn’s (1970a) will be taken as the source
of his early position. The transitional phase is represented
by the ’Postscript’ to his (1970a), his (1970b), (1976) and
(1979). His later position is found in his (1981) and (1883).
Kuhn’s first main attempts at clarification were published
around 1970; see the ’Postscript’ to his (1970a) and his
(1970b). Over the next ten years he was somewhat reticent
and his discussion of incommensurability was confined to
brief remarks in his (1976) and (1979).

Feyerabend mentions this difference between his own notion
of incommensurability and Kuhn's original use of the notion
in his (1978, pp. 66-7).

The ambiguity of Kuhn’s original use of ’paradigm’ has been
widely noted; see, for example, Shapere (1984a, p. 39) and
Masterman (1970). Kuhn subsequently distinguished the
paradigm as "constellation of beliefs, values, techniques”
from the paradigm as "shared example”, referring to them as
’disciplinary matrix’ and ’exemplar’ respectively; see the
"Postscript’ to his (1970a) as well as his (1977a).

Kuhn’s seeming denial of extra-paradigmatic criteria of
theory-choice has appeared relativist and irrationalist to
many commentators. See, for example, Scheffler (1967, pp.
74ff) and Shapere (1984a, p. 46).

Kuhn lists such cognitive values as accuracy, simplicity,
fruitfulness, internal and external consistency; see his
"Postscript’ (1970a, pp. 185, 199). He discusses the issues
raised by differential weighting of values and wvariant
application of the same value in his (1977b).

Shapere, for example, explicitly equates their views, see his
(1984b, p. 83); the equation is implicit in Scheffler (1967, pp.
49-50).

For the rejection, see Kuhn (1970a, pp. 125-9). Kuhn’s main
argument seems to be as follows: past attempts to develop a
"pure observation-language” have failed (p. 126); the
attempts that come near to succeeding all presuppose some
theory about what is observed (p. 127); and the hope that
some future attempt will succeed rests entirely upon a
questionable view of the fixity or neutrality of the content of
immediate sense experience (pp. 126-7).

In later writings Kuhn is careful to specify that meaning
variance is only partial, e.g. (1970b, p. 267). In the following
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35.

36.

37.

38.

39.

40.

41

remark he claims always to have meant this: “"some
difference in some meanings of some words [theories] have in
common” is the most I have ever intended to claim’ (in
Suppe (1977, p. 506)). Yet it must be said that this was far
from obvious in the original discussion in his (1970a).

For the charge of idealism see Scheffler (1967, p. 19); the
issue is discussed at length in Nola (1980a). This and
related issues will be discussed in Chapters 6 and 7.

Kuhn points to a parallel between incommensurability and
translational indeterminacy on several occasions (e.g. 1970a,
p. 202, 1970b, p. 268 and 1976, p. 191). Later, however, he
distinguishes the two notions sharply (1983, pp. 679-81).
Admittedly, if there is a choice between incorrect
translations, one might say that translation is
indeterminate. But for Quine indeterminacy implies a
choice between equally good translations, not a choice
between equally bad ones. His point is that there are
numerous translations consistent with the linguistic
evidence, not that there are none.

For change of reference, ¢f. Kuhn's remark that "the line
separating the referents of the terms ’mixture’ and
‘compound’ shifted; alloys were compound before Dalton,
mixtures after” (1970b, p. 269).

The point that more than conceptual difference is required is
made with reference to Kuhn by Feyerabend (1981h, p. 154,
n. 54).

Siegel points out that Kuhn’s remarks appear self-
contradictory: "unless there is a substantive difference
between ‘comparison” and "point-by-point" comparison,
Kuhn is saying that incommensurable paradigms can be
compared, but not compared "point-by-point”.  This is
equivalent to saying that they can be compared, but not
compared, which does little to illuminate Kuhn’s position”
(1987, p. 61). Siegel is right that Kuhn’s discussion is
imperspicuous; yet he seemingly overlooks the "substantive
difference” provided by Kuhn's explicit mention of com-
parison by means of reference (see next paragraph in text).
Kuhn’s remarks about reference indicate acceptance on his
part of the Scheffler-style point that reference suffices for
comparison. This is further apparent in his (1979, pp. 411,
417) where, with some reservation, he endorses the causal
theory of reference as a "technique for tracing continuities
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42.

43.

44.

between successive theories and [ ] for revealing the nature
of the differences between them" (1979, pp. 416-7).

Kuhn notes that "the claim that two theories are incommen-
surable is more modest than many of its critics have
supposed”, and says that "insofar as incommensurability was
a claim about language, about meaning change, its local
form is my original version” (1983, p. 671). Suffice it to say
that, while this may very well have been what he originally
intended, it is not what he originally conveyed.

Apart from the case of phlogiston which I am about to
discuss, Kuhn argues that Newtonian force’ and 'mass’ are
conceptually interrelated via the second law, claiming that:
"Newtonian ’force’ or ‘'mass’ are not translatable into the
language of a physical theory (Aristotelian or Einsteinian,
for example) in which Newton’s version of the Second Law
does not apply” (1983, p. 677).

Kuhn’s holistic point seems to contrast with Feyerabend’s
view that terms defined using one set of principles cannot be
defined by means of the incompatible principles of a rival
theory. But the contrast may only be apparent: while inter-
defined terms cannot be introduced singly into a different
holistic cluster, what presumably differentiates the clusters
is incompatibility of basic principles.
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2 Reference and theory
comparison

2.1 Introduction

This chapter presents the approach to content comparison based
on appeal to reference. The main tenet of the approach is that
theories are comparable if they share reference. Its main
difficulty is showing that the necessary relations of reference
obtain.

The approach derives from an objection of Scheffler’s to the
incommensurability thesis. Scheffler criticized the close
association which Kuhn and Feyerabend make between change of
meaning and absence of logical relations. He pointed out that
because sense may vary independently of reference, it does not
follow from difference of meaning that statements are unable to
contradict one another.

Scheffler’s point raises the issue of how to determine whether
terms from different theories refer to the same things. Scheffler
himself worked with a classic description theory of reference on
which a term’s reference is determined by satisfaction of its
associated description. However, such a theory of reference has
acute difficulties in dealing with conceptual change: e.g. it
implies excessive discontinuity of reference in the evolution of
particular concepts and between rival concepts. Indeed, the
description theory of reference even lends support to the incom-
mensurability thesis: for theories with incompatible descriptive
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content would have no common reference and hence fail to enter
logical conflict.

The approach was extended by Putnam, who embraced refer-
ential comparison within a causal theory of reference. Putnam
suggested that such a theory of reference better suits conceptual
change in science, since it allows co-reference between rival
concepts and referential stability for evolving concepts. The
causal theory of reference denies descriptions the reference-
determining role accorded them by the description theory. It
takes reference to be determined by original term-introductions
in which reference is fixed ostensively or by contingent
description.  Accordingly, terms may continue to refer to the
same thing even if their associated descriptions change; and
terms may co-refer though their descriptions conflict. Hence
theories may diverge conceptually even to the point of incom-
patible descriptive content, yet still have common reference.

While Putnam’s suggestion affords real insight, the causal
theory of reference faces severe problems of application in the
present context. It implies too much stability: whereas the
description theory leads to an excess of reference change, a
causal theory which emphasizes original term-introductions
effectively precludes change of reference.! Nor can the causal
theory dispense with descriptions altogether. In the case of
ostensive introduction of natural kind terms the deictic com-
ponent of the act of ostension must be supplemented by at least
minimal descriptive apparatus to determine the kind of thing
ostended. Considerably more description is necessary to secure
reference for theoretical terms whose reference cannot be picked
out ostensively. Such problems of application necessitate
modifications of the causal theory of reference, which reduce the
impact of the causal-theoretic response on the problem of
referential variance.

The topics dealt with in this chapter are arranged as follows.
Section 2.2 discusses Scheffler and several issues relating to his
proposal about referential comparison. In 2.3 I consider the
problems which militate against the description theory of
reference in connection with incommensurability. Section 2.4
introduces the causal theory of reference. Section 2.5 addresses
the problem of accounting for reference change within the context
of the causal theory of reference. And in 2.6 the manner in
which descriptions enter into the determination of reference of
theoretical terms will be discussed.
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2.2 Reference and comparison

This section is concerned with Scheffler’s point that statements
from different theories may contradict one another as long as
their terms have the same reference. Several proposed refine-
ments of Scheffler’s approach will also be considered, the common
theme of which is that exact equivalence of extension is not
required for comparison.

Let us recall where Kuhn and Feyerabend stand on comparison
of content. As we saw in Chapter One, incommensurability is
linked with irreducibility. Kuhn and Feyerabend both claim that
a theory which is incommensurable with another cannot be
reduced to it by deductive subsumption. For Feyerabend, incom-
mensurable theories are "deductively disjoint” (1978, p. 67) in the
sense that they do not share common consequences. Their terms
differ in meaning, so no statement derived from one theory is
either asserted or denied by the other; their "content classes...
are incomparable” (1975, p. 223). For Kuhn, similarly, state-
ments from incommensurable theories cannot be expressed using
the same vocabulary: "There is no neutral language into which
both of the theories as well as the relevant data may be
translated for purposes of comparison” (1979, p. 416). Admit-
tedly, Kuhn has come to accept comparison by means of reference
(see 1.3); but, given his denial of translation, he remains
committed to inability to compare theories by means of
statements expressed in a shared and semantically invariant
vocabulary.

Incommensurable theories do not permit comparison with
regard to specific points of disagreement, as they are unable to
assign conflicting truth-values to a set of shared statements with
common meaning. Feyerabend is explicit about this in his
concession of Shapere’s point that theories without commeon
meaning cannot contradict one another; and Kuhn has the same
thing in mind when he says incommensurable theories cannot be
+ranslated into a common language in which they may be com-
pared in "point-by-point” manner.? It is precisely this link
between difference of meaning and inability to contradict which
is put in question by Scheffler.

In his (1967, pp. 58-61), Scheffler criticized the inference from
change of meaning to incommensurability, arguing that such
change does not preclude the semantic relationships necessary
for theory comparison. He makes essentially two points: that
terms may differ in sense and still have the same reference; and
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that such sameness of reference is a sufficient semantic condition
for statements to enter logical relations such as contradictoriness.

Thus, while Scheffler grants that sense may vary with theory,
he denies that such change of meaning is invariably accompanied
by change of reference:

Terms may denote the very same things though their
synonymy relations are catalogued differently. Hence com-
mon reference may ... survive synonymy alterations bearing
directly on the very terms in question. Opposing theorists
may differ in respect of these [ ] alterations ... they may yet
mean, that is, refer to, the same things. (1967, p. 60)

Givep the possibility of stable reference, variation of sense does
not itself entail the absence of logical relations. For, as Scheffler
notes,

deduction within scientific systems ... requires stability of
meaning only in the sense of stability of reference. That is
to say, alterations of meaning in a valid deduction that leave
the referential values of constants intact are irrelevant to its
truth-preserving character. (1967, p. 58)

Since; "disagreement in the sense of explicit contradiction”
requires only sameness of reference, stability of reference
"reinstates the possibility of such disagreement, itself involved in
any plausible conception of rational discussion" (1967, pp. 60-1).
What underpins Scheffler’s contention about the possibility of
contradiction is this: the truth of a sentence may preclude
another sentence’s being true even if their constituent terms
differ in sense. In extensional contexts, reference rather than
sense is the semantic property crucial to determining truth. The
!:ruth-value of a sentence depends on the referential properties of
its component expressions; e.g. a simple predicative sentence is
Fme if and only if the object denocted by its subject-expression is
in the extension of its predicate. Analogously, a pair of sentences
may'be referentially so related that both cannot be true; e.g. if
one is a negation and the other a positive assertion, and if the
reference of the component expressions of one is identical with
that of the correlative expressions of the other, then if one is true
the other is false.®> Since it is referential properties which are of
relevance to the truth of sentences, differences of meaning not
reflected by difference of reference do not affect the properties of
sentences associated with truth. Thus, Scheffler’s argument
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reveals how theories whose terms differ in meaning may stand in
conflict on particular points. .

Before turning to extensions of Scheffler’'s approach, _I w_111
consider a pair of objections that might .be brought agam'st.lt.
The first objection stems from the point that contradiction
requires more than identity of reference of sentence componen_ts.
Scheffler’s core idea is that as long as they contain co-referential
terms, contradictory sentences need neither be fqrmed out of
expressions the same in meaning, nor of 'WOI‘dS with the same
physical form.* As against this, however, 1t may be argued'that
contradiction in a strict sense is not merely an extensional
relation. For formal contradiction, a negation must negate a
sentence which is a token of the same sentenqe-type as .the
sentence it contradicts.? Thus, the merely extensional ?e'le}tlon-
ships appealed to by Scheffler do not suffice for the possibility of
contradiction in a strict formal sense. '

However, this objection does not present any serious threat to
Scheffler's approach. Sentences need not contradict one another
in a strict formal sense in order to be incapable of jointly be1.ng
true. Thus, it suffices.to respond that, even if sentences with
merely co-referential components cannot formally contradict one
another, it may still be the case that both of the sentences cannot
be true. Identity of reference of sentence components 1s enough
for the truth of one to be able to preclude the truth of the pthe'r.
And such conflict between the sentences of rival theqnes is
enough for comparison with respect to particular points of
disagreement. . .

The second objection stems from the absence of ‘logmal relations
across languages. Without being translated into a common
language, sentences from different languages cannot enter logical
relations (e.g. contradiction, entailment) with one another. For
the result of linking such sentences together would not bg a
syntactically well-formed formula of either language. ' Since
incommensurable theories purport to be expressed in different
and untranslatable languages, no sentence of one may ‘bear a
logical relationship to a sentence of another. So.even }f their
terms do share reference, Scheffler's argument 1is beside the

int. '
p(j)%s before, there is no need to question the premise of th‘13
objection. It may be granted that logical relations do not obtain
directly between the sentences of different languages. But from
this it does not follow that sentences of different languages are
anable to be related in such a way that both cannot be true.
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More to the point, the objection exaggerates the sense in which
incommensurable theories are expressed in different languages.
Kuhn and Feyerabend do not identify the languages of incom-
mensurable theories with distinet natural languages; rather,
their concern is with semantic relations between the vocabularies
used by particular theories. The vocabulary employed by a
theory amounts, at most, to a part of a natural language. As
such, it constitutes a sub-language or a local idiom within a
larger, encompassing language. Since such sub-languages are
embedded within a background natural language, no linguistic
barrier prevents logical relations between them. What does,
however, preclude logical relations between theories, according to
Kuhn and Feyerabend, are the semantical differences between
the vocabularies employed by such theories. In sum, incommen-
surability is a semantical relation between the vocabulary
specifically employed bg theories; it is not a relation between
total natural languages.

Neither objection poses a threat to the referential approach to
theory comparison, so let us proceed with extensions of Schef-
fler’s position. We may take Scheffler to have shown that the
content of theories with common reference is comparable. For
sentences from rival theories may be compared with regard to
conflict provided only that their constituent expressions have
identical reference. The refinements I am about to consider
suggest that even weaker relations than identity of reference
suffice for such comparison.

Scheffler’s own treatment of comparison involves sameness of
reference. But it seems plausible that comparison may proceed
by means of referential relations other than identity. Scheffler’s
approach was first extended along these lines by Martin (1971
and 1972), who argued that relations of extensional overlap also
make conflict possible. Reference need not be identical, Martin
notes, for if the extension of one predicate contains the extension
of another as a subset, an assertion made using the one may be
inconsistent with a denial which uses the other (1971, p. 25).7
Martin also shows that conflict can occur if extensions intersect
in the sense of sharing a subset: if the extensions of predicates
intersect without containment, statements made with the predi-
cates may be inconsistent with respect to the objects in the
intersection (1971, pp. 25-6). Thus, in general, if terms from
rival theories overlap in the sense either of extensional
containment or intersection, then it is possible for their
consequences to conflict.
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A similar point about comparison by means of extensional
overlap may be derived from Field’s notion of "partial deno-
tation”. In his (1973), Field argues that terms may undergo
"denotational refinement” in the sense that their extensions may
be narrowed down or divided up in the transition to later theory.
The way in which an earlier term refers may fail to discriminate
between entities which are subsequently distinguished, so that
its reference is indeterminate between them. In such cases, Field
says that the term "partially denotes’ both entities. Thus, he
claims, for example, that Newton’s term 'mass’ partially denoted
relativistic and proper mass (1973, p. 476), and that it underwent
denotational refinement in the transition to relativity theory
(1973, p. 479).

The notion of partial denotation suggests various ways for
terms to overlap extensionally without having exactly the same
reference. Accordingly, sentences whose terms partially refer to
the same things are able to conflict with one another. For
suppose that a term’s extension is refined in such a way that it
comes to refer to a proper subset of its original extension; i.e. it
formerly referred partially to that subset as well as to some
other. In such a situation, statements made prior to the refine-
ment may still conflict with respect to the properties of the
common subset with statements made after the refinement.
Thus conflict and comparison of sentences may be based on
shared partial reference in the absence of sameness of reference.
It should be noted, however, that the comparability afforded by
partial co-reference is formally the same as that provided by the
extensional overlap discussed by Martin. For if two terms
partially refer to the same thing, then their extensions intersect.
So, as far as content comparison is concerned, Field’s partial
co-reference and Martin’s extensional overlap come to the same
thing.

A distinct form of reference overlap has been discussed by
Kitcher (1978).8 He argues that some tokens of a given term-
type may refer to different things than do other tokens of the
same term-type.® One of Kitcher's main examples is the
phlogistic expression ’dephlogisticated air. He claims that
certain tokens of the expression were used to refer ostensively to
samples of oxygen gas, while other tokens failed to refer. Such
differential reference of tokens of a term-type suggests the
possibility of inter-theoretic co-reference at the level of tokens.
Tokens of different term-types employed by rival theories may
refer to the same things, permitting theory comparison to be
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made on the basis of such tokens. For example, if certain tokens
of ’dephlogisticated air’ co-refer with certain tokens of ’oxygen’,
then statements made using the tokens of the former expression
may agree or disagree with statements which use tokens of the
latter.

In sum, Scheffler’s appeal to sameness of reference and the
modifications proposed by Martin, Field, and Kitcher show how
theories may be compared in various ways by means of reference.
So even if meaning does vary with theory, as Kuhn and Feyera-
bend maintain, the extensions of terms from rival theories may
still contain common members, with respect to which comparison
can be made.*°

2.3 Conceptual change and the description theory of
reference

The considerations so far advanced in favour of the referential
approach yield at most a conditional result: if the terms of rival
thegries overlap extensionally, then there is a basis for com-
parison of content. Thus, the question remains whether the
necessary relations of reference actually obtain. Consideration of
this issue leads into the theory of reference. .

The problem initially facing the referential approach is that the
possibﬂity of non-synonymous co-referential expressions does not
itself warrant the presumption of referential stability through
alteration of sense. Alteration of a term’s sense can just as well
be accompanied by change of reference.!! Thus, to note simply
that terms which do not mean the same may co-refer does not
rule out reference changing along with sense. So while the
possibility of non-synonymous co-referential expressions pre-
cludes the inference from meaning variance to incomparability, it
does mnot itself constitute evidence in favour of referential
stability.

Nor does Scheffler’'s own treatment of reference provide any
guarantee of cross-theoretic reference. He does claim that
reference change is less plausible than change of sense:

The insistence ... that theoretical incorporation affects
meanings is plausible at best only with respect to senses,
and even so only for certain theoretical incorporations ...
Such alteration ... does not automatically effect a disruption
of referential constancy. (1967, p. 62)
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But while this may be true, if only because reference change is
not entailed by change of sense, it follows neither that reference
is unable to change with change of theory, nor that it tends not
to change.

Scheffler also suggests that empirical "laws may retain their
referential identities throughout variations of theoretical context”
(1967, p. 62). He supports the point by noting that the reference
of terms appearing in such laws can "be determined indepen-
dently of a characterization of their respective senses” (p. 61), so
that their "constancy of referential interpretation is ... accessible
to reinforcement through shared processes of agreement in parti-
cular cases” (p. 62). Yet this only shows that constancy of
reference can be established without considering sense, which in
itself shows nothing about the extent to which such constancy
prevails in the transition between rival theories.

The issue is of fandamental importance, since neither Kuhn nor
Feyerabend restrict the semantic differences attendant upon
incommensurability to variation of sense. Both authors take the
tfransition between incommensurable theories to involve changes
of reference. Indeed, for Feyerabend and the early Kuhn, such
transitions result in a radical discontinuity of reference. On
Feyerabend’s account, conflict between the defining principles of
the concepts of incommensurable theories is such that their
terms cannot have common reference.’? Similarly, on Kuhn’s
original account conceptual difference between paradigms leads
to wholesale change of reference from the "world” of one
paradigm to the "world” of another.'® In contrast, Kuhn's more
moderate later view involves localized classificational changes
which take place against a background of overall referential
stability. ~While theories may purport to refer to different
entities, Kuhn lays primary emphasis on extensional changes
brought about by the redistribution of sets of objects among
"taxonomic categories".14

The thesis that reference changes in the transition between
conceptually disparate theories raises the issue of how reference
is determined; i.e. of what it is that determines that a term has
the reference it does have. According to Kuhn and Feyerabend,
reference varies because the concepts employed by different
theories vary. This suggests a view of reference on which what a
term refers to depends on the concept it expresses, and change in
the concept expressed can result in change of a term’s reference.
Thus, notwithstanding the possibility of non-synonymous co-

reference, sufficient difference in the concepts employed by
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theories could prevent their terms from having common
reference.

The @ependence of reference upon the concept expressed by a
term is a characteristic tenet of the description theory of
reference, according to which the reference of a term is
determined by its associated descriptive content. On such an
account of reference, the conceptual content or sense of a term is
expressed by a description which specifies properties that identify
the term’s reference. An object or set of objects which satisfies
the fiescription by virtue of possessing the specified properties
guahﬁes as the referent. Such satisfaction of descriptive content
is l?oth necessary and sufficient for reference: an object which
sat}sﬁes the description is the referent and one which fails to
satlsfy it is not. More generally, satisfaction of a term’s
associated description is necessary and sufficient for having
reference: if something satisfies its description, then the term
has reference; if nothing satisfies it, the term fails to refer.
Because satisfaction of the description is a necessary condition
for reference, a term introduced to refer to a particular object
may fail to refer to it if the term’s associated description does not
specify the intended referent correctly.'®

On this account, a term’s reference can change if its descriptive
content is altered in such a way that it is no longer satisfied by
the same thing. This accords with Kuhn's and Feyerabend’s
emphasig on conceptual disparity in their analysis of reference
change. . But it is not only their analysis which presupposes a
description theory of reference. Scheffler too, in spite of being
opposed to their views, is committed to such an account of
refez:epce. His point about co-reference without synonymy
explicitly utilizes a Fregean dichotomy of sense and reference
according to which reference is determined by sense in thé
manner specified by the description theory (see Scheffler 1967
pp. 54-6). There is, however, a basic problem with such aI;
gppeal to the description theory, which is evident in the first
instance from Kuhn’s and Feyerabend’s own reliance on it.
Namely, the conceptual differences at issue may be unable to be
construed as correct alternative descriptions of the same things.
The' problem stems from what is in effect a corollary of the
descpption theory with respect to co-reference. The theory
readily accounts for the phenomenon of non-synonymous co-
reference: the same objects may be described in non-equivalent
ways, so the same reference may be determined in different
ways. But there are limits to the determination of common
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reference by unlike descriptions. It follows from the requirement
that reference must satisfy description that descriptions must be
jointly satisfied by the same objects in order to pick out the same
reference. If descriptions are so related that they cannot be true
of the same things, then the terms for which they determine
reference cannot co-refer. Consider, for example, the case of a
term retained throughout the evolution of its associated concept.
If properties formerly taken to determine the term’s reference
come, as a result of that evolution, to be denied of its referent,
then the term would be unable to preserve its reference.
Similarly, terms from rival theories which are associated with
incompatible descriptive content would not have their reference
determined by descriptive specification of the same thing.

Kuhn and Feyerabend discuss numerous cases of conceptual
disparity which do not lend themselves to analysis as alternative
non-equivalent descriptions of the same thing. An example of a
term retained through conceptual change discussed by both
authors is the term 'mass’. They both point out conflicts between
the descriptive content associated with the term as it occurs in
Newtonian and Einsteinian physics. Kuhn notes that "Newton-
;an mass is conserved; Einsteinian is convertible with energy”
(1970a, p. 103), while Feyerabend remarks:

That the relativistic concept and the clagsical concept of
mass are very different indeed becomes clear if we also
consider that the former is a relation, involving relative
velocities, between an object and a coordinate system,
whereas the latter is a property of the object itself and
independent of its behaviour in coordinate systems. (1965, p.
169)

As for different terms used in rival theories, Feyerabend asserts
that ’impetus’ is not co-extensive with ‘momentum’: "whereas the
impetus is supposed to be something that pushes the body along,
the momentum is the result rather than the cause of its motion”
(1981d, p. 65). Kuhn discusses a more extreme case involving
key concepts of phlogistic chemistry (1983). Owing to differences
of ontology, phlogistic concepts cannot be understood as mere
alternative descriptions of the same entities as those described by
the oxygen theory. Since the oxygen theory rejects phlogiston,
the descriptive content of terms definitionally linked with
*phlogiston’ is incompatible with the oxygen theory.

Examples such as these are not readily construed as jointly
satisfiable descriptions. Thus, they expose the basic problem
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facing t.he attempt to found the referential approach to content
comparison on the description theory of reference. Namely, an
%mportant kmd. of conceptual change dealt with by Kuhn ’and
d;eyezja]z_end r(;siii;s analysis in terms of the model of alternative
scriptions of the same thin i i
descriptions of £ g, and so appears to involve failure
The problem is, however, more i
olem is, , general than this would suggest.
g‘_he degcnphqn §heory of 'reference leads to a thesis of referirgltial
: 1scont1nq1ty in its own‘nght. On the assumption that reference
iff;ietermmed by description, significant conceptual changes or
differences may be presumed to yield difference of reference. For
in the transition between theories, if a theory’s descriptions of its
gurpqrtgd objects of rgference were replaced by incompatible
le(;sscg'lé)tmns f(?l;: 1E‘)y t(:1escr1ptions of completely different objects, at
ome of the terms used by the theori i :
ieast some of the v eories would fail to have

This theme is found in a number 18
of auth
Putnam, who writes that: ors,” most notably

Bohr assumed in 1911 that there are (at every time
bers.p apd q such that the (one dimensional;rvyposittio?nn:)lfm a
pa;‘t1cle is q and the (one dimensional) momentum is p; if
thlS. was part of the meaning of ’particle’ for Bohr and’ in
addition, ’part of the meaning’ means ’necessary c’onditien
for memberghip in the extension of the term’, then electrons
are pot pflrtlcles in Bohr's sense, and, indeed, there are no
pal;tlcles in Bohr’s sense’. (And no ’electrons’ in Bohr’s sense
of ’electron’, etc.) None of the terms in Bohr's 1911 theory
referred! It follows on this account that we cannot say that
presgnt electron theory is a better theory of the same
particles that Bohr was referring to. (1975a, p. 197)

Here Putnam shows how a strict reliance o ipti

pre\{ent reference from being secured by Irlnietz(;;}r)}tlg?l;;v:’;ﬁ
izations of ‘mtended objects of reference. The result in the case of
the ev‘olut'lon of concepts, as with that of the electron, is an
excessive mstability of reference. Instead of such strict Izeliance
on degcmptlons, therefore, what is called for in the context of
smel}’qﬁc conceptual change is a theory of reference which is les
sensitive to variation of descriptive content. °
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9.4 The causal theory of reference

To apply the referential approach in the context of significant
conceptual variance, it needs to be shown that reference is able
to survive substantial change of descriptive content. Thus
Putnam, having noted in the passage quoted above that the
description theory leads to undue variability of reference,
proceeds to advocate a causal account of reference. The leading
idea of such an account is that reference is established at original
term-introductions which determine reference for subsequent use;
so that reference originally so determined is not affected by
variation of descriptive content. This account of reference will be
outlined in more detail shortly, but first I will discuss problems
with the descriptive determination of reference which motivate
the causal theory of reference.

Quite apart from leading to undue referential variance, the idea
that satisfaction of description is necessary and sufficient for
reference seems itself mistaken. In the first place, it appears not
to be a necessary condition because reference may succeed even if
the referent is misdescribed. The basic point here is that
describing objects is an intrinsically fallible enterprise. It 1s
possible to be mistaken about or to be ignorant of the properties
of an object which one describes. This may lead one to mis-
describe the object, yet it may still be clear which object is
misdescribed. Even though the object fails to be correctly
described it is still that object to which reference is made.

Kripke and Putnam discuss numerous examples in which
reference succeeds despite erroneous description. It could turn
out, they maintain, that a natural kind fails to have the
properties normally attributed to it. Natural kinds may have
abnormal members which fail to have properties normally associ-
ated with the kind (e.g. tigers may be albino or three-legged).
More importantly, a natural kind may itself fail to have the
properties it is thought characteristically to possess. Thus
Kripke claims that gold could turn out not really to be yellow:

Suppose there were an optical illusion which made the sub-
stance appear to be yellow; but, in fact, once the peculiar
properties of the atmosphere were removed, we would see
that it is actually blue. (1972, pp. 315-6)

In such a situation, Kripke suggests, ’gold’ would still refer to the
stuff wrongly taken to be yellow: "though it appeared that gold
was yellow, in fact gold has turned out not to be yellow, but blue”
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(1972, p. 816). Similarly, Putnam considers the case in which
f':ats are not animals but robots, noting that in such a situation
we sl}ould continue to call these robots that we have mistaken
for ?mmals f}nd that we have employed as house pets ’cats,” but
not ’animals™ (1962, p. 660). In examples such as these refe;*ence
succeeds even though one or more property is mistakenly tak
toA be'ch'a;racteristic of the kind referred to. g .
similar point lies behind Donnellan’s well-k istincti
between refereptial and attributive uses of deﬁg(i)ggndgslzg;g;zg
(1977).‘ Accord1'ng to Donnellan, what is referred to by means of
a deﬁmte‘ descn.ptiop is determined differently, depending on the
Enann.er. in yvhlch it is used. In referential use, a definite
escpptlon is employed for the purpose of referring to some
parmcul‘ar o_b_]ect, whether or not the object fits the description
In attributive use, a definite description is used to refer to
whatever it is that satisfies it. °
. Donnfallan gives as example the sentence "Smith’s murderer is
insane (19.'77,‘ pp. 46-7). The description ’Smith’s murderer’
oceurs at.tnbutlvely if it is used to pick out whoever murdered
Smith, lethogt having any particular person in mind. It is used
refere.nt}ally if it is meant to pick out some particular person
even %f 1}: should turn out that that person is not the murderer,
Dgscnptlons which occur in referential use further illustrate thé
gloiuzit tha% reference may 'succeed even if the object of reference is
refi r:iizl_ ed, so that satisfying a description is not necessary for
. No’g only is satisfaction of description unnecessary for reference
it .falls also to be sufficient. Just as one may misdescribe ,
obJect:, tf’ which reference is made, the converse is true aj;
description may be satisfied by something which is no‘é the
reference.. .Properties which are erroneously believed to be
charactgnstlc of a referent may in fact be instantiated b
§ometh?ng‘ entirely different which does not, simply by virtue 0};
1nstant1at%ng the properties, constitute the réferent.
Thug Kripke, continuing his discussion of the situation in which
gold is blqe, ‘notes that a substance which did satisfy the ordi-
nary description of gold would not in such circumstances be gold:

... we use 'gold’ as a term for a certain ki i

have discovered this kind of thing and ij }?i\fg lﬁgéré) Z};'e;;s
We thug as part of a community of speakers have a certairi
connec_tlon between ourselves and a certain kind of thing
The kind of thing is thought to have certain identifying
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marks. Some of these marks may not really be true of gﬁld.
We might discover that we are wrong about them. Fu;ft er,
there might be a substance wh1ch has' all the ident y1n%
marks we commonly attributed to 1.dent1fy the substapce 0f
gold in the first place, but which is not the same kind Of
thing, which is not the same substance. We would say o
such a thing that though it has all the appearance; we
initially used to identify gold, it is not gold. (1972, p. 316)

Gold. therefore, is not simply to be identified as tha?: wh1(§h fulﬁli
some’ standardized description. To be. gold, for Knpke,v it is .n'o
enough for a substance simply to satisfy such a description; 11;
addition, it must stand in the right sort of relation to the use o
t}g}ug;gcsle,g (‘i)d "che contrary, that satisfact.ion of descnptlolirll were
sufficient for reference. This woulfi entail referencg to fW atevir
objects happen to satisfy a description. Thu.s, even if re erenc(;1 a(;
something quite different were the manifest 1nte1}’1C1on},) Wth
actually satisfies the description would necessarily be . e
referent. But such strict adherence to the letter 'of a descrlg)‘ 1otn
would have the effect of imposing refex:ence to un}ntende.d.o Jetchs
upon speakers through the mere acc1dent' of misdescribing hi
preferred referent. It seems, rather,.that in the same way t ad
one may succeed in referring to a ml'sde'scnbed object, one nee
not necessarily refer to what the description actua’lly ﬁts. et

The point receives further support from Putnam’s science-iic ;;)ln
example of Twin-Earth (1975b, pp. 22.3f). Twm-Earth,b ats t ee
story goes, is a planet like the Earth in every respect 'qurt};
The difference is that what fills the lakes agd seas (?f Tmrg 5 .
is not H,0 but XYZ. The substance XY7Z is chemmally. 1sllnc
from H,0 but shares its surface features. It too 1}s1 seteg,
thirst-quenching and odourless. Putnam stipulates tha i e
inhabitants of Earth have Twin-Earth counterparts r;égycl o-
logically indistinguishable from theglselves. In pa 1c1;t ar,
Twin-Earthians and Earthians assoc_late fche same prope i(eias
with the substance they call ‘water’; mhabltapts' of both WO; S
describe water as a drinkable, colourless liquid. Yet thn
Twin-Earthians use the term ‘water’ they do pot ref’er to , e
same stuff as we on Earth do. For the extension of ,watex; as
used on Twin-Earth is XYZ, while the extension of 'water on

i O.

E?’itglésmﬁzprimarﬂy intends the example to show that ps%fchp-
logical state does not determine reference. Speakers may be 1n
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the same internal mental state yet fail to co-refer because they

are extrinsically related to different things. However, the

example also shows that mere satisfaction of description is
insufficient for reference.!® The substances called ’water on

Earth and Twin-Earth have the same surface characteristics,

hence satisfy the same description of water. Yet, as the term is

used in each of the two worlds, it refers to distinct substances.

Even though XYZ satisfies the description associated with the

term 'water’ as used on Earth, that does not itself suffice for the

extension of our term ’water’ to include XYZ. Merely satisfying
the description is not enough, since that would entail reference to

a substance completely isolated from the linguistic practices in
question.?®

If satisfaction of a term’s associated descriptive content is
neither necessary nor sufficient for reference, then reference
must be able to be secured in some more direct way. This is a
consequence of both of the two main points which have just been
discussed. If reference may succeed despite misdescription of the
referent and the referent need not be what satisfies the descrip-
tion, then it follows that reference is at least partially
independent of description. In short, this suggests that reference
may be secured by means of the pragmatic relations of a non-
linguistic, causal nature into which speakers enter with their
environment. This more direct manner of reference determi-
nation is what the causal theory of reference attempts to supply.

Such independence of reference from description implies greater
stability of reference through variation of descriptive content.
Thus Putnam, in advocating a causal view of reference in his
(1975a), supports both the independence of reference from
description and the continuity of reference through conceptual
change. The shift from the description to the causal theory of
reference involves a fundamental shift of perspective. It requires
us to turn our attention from the descriptions which speakers
currently associate with a term to the circumstances under which
the term was originally introduced as a name for some object or
kind.

In outline, the manner in which reference is determined
according to the causal theory is as follows. Initially, a speaker
introduces a term into the language by naming an object or kind
of object at an informal naming ceremony. At the introduction of
the term the object or kind named is singled out by ostension or
by a description. In subsequent use the term continues to refer
to the entity to which it was originally attached on the occasion
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of its introduction. Speakers who acquire the use of a term at a
naming ceremony pass it on to other speakers, who in turn pass
it on to others. In this way, later use of a term inherits reference
from earlier use. Speakers not present at a naming ceremony
acquire the term from other speakers, inheriting the reference
via a chain of communication which extends back to the original
introduction of the term. On this picture of reference, to find out
what a term refers to, the use of the term is traced back to its

spitial use and its reference is what was singled out for naming
in the original ceremony.

The key element in this account is the manner in which the
referent is originally singled out. Here the simple case is the
naming of a particular individual (e.g. a person) by direct
ostension. In such a case, the object to be named is indicated by
means of a demonstrative device (e.g. pointing) and the name is
given to the object indicated. What fixes the object as the
referent is the causal relation of perceiving the object,
irrespective of any description offered by speaker or audience.

The reference of certain general terms is also fixed ostensively
on this account. For example, the reference of some natural kind
+terms is established by ostension of a sample of the natural kind.
Since the entire kind cannot be present at the ostension, the
extension of the term is fixed by means of a representative
sample. The extension is the kind instantiated by the sample: it
consists of the set of objects which bear the same-kind-as relation
to objects in the original sample. Typically, this is a theoretical
relation, in the sense that it is determined by internal structural
traits which require scientific research to discover. Even if an
object has the same surface traits as the sample members of the
kind, it cannot be a member of the same kind unless it has the
same internal structure as the sample objects. This explains why
the XY7 in Putnam’s Twin-Earth story is not water: since the
samples of water used to fix the reference of our term ’'water’
have molecular structure H,O, the extension of the term is Hy,O
and does not include XyYz.2!

Not all terms have referents which may be picked out
ostensively, however. Terms which refer to unobservable objects
do not admit of ostensive introduction. With such terms,
descriptions play a role in securing reference, though not the
same role as that accorded them by the description theory.
There may be circumstances, suitable causal relations not
obtaining, in which an introductory description occurs in
attributive use in Donnellan’s sense, s0 that it specifies only such
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entities as satisfy the description, and nothing else. But this is
not the on}y possibility: a description may be used to specif
?olil—ostenswe reference at a naming ceremony without %eing
rifeiréni:, a statement of necessary or sufficient conditions of
Because of the relative likelihood i ibi
unobservable referent, causal consideraotfionrsmSt(:iee;c(;m}?cl(zjl ¢ ta?;e:
precefier‘lce in determining what is picked out by the use of a
descp;;t;on at a naming ceremony. This takes into account the
Pos&bﬂﬂ;y of securing reference by the use of a description even
if the referent is misdescribed. For example, if the description
occurs refe;entially in Donnellan’s sense, then the referencepmay
be determined by the speaker’s causal relationship with the
mtendec.i referent. Alternatively, an unobservable referent ma
be specified by its observable effects. As Kripke and Pu‘tnan};
suggest, entities such as heat and electricity may be picked out
by caus_al descriptions identifying them as the entities causall
?esponsﬂ)le for specific observable effects.?? Here too referencz
;)setfv;u;id ?g cail)usal gele}?onship: it is the causal relationship
n the observed e iti i
Depeen the observed ef ézisn?:d the entities responsible for the
The causal ingredient in this account is due to i i
the relations speakers have to other speakers gon(litstfé?z? Ziiliioii
ment'rather than on the way referents are described. It reflects
thg view 'ghat the causal and pragmatic engagement of speakers
with the items about which they speak, as well as with each
other, are crucial in determining what they refer t0.2> As such
causgl relations enter the account at two key i)ointS' thé
relations of speaker and reality, and the relations b;etween
speakers. Thg first involves causal relations between speaker
and _rgf('erent in a naming ceremony. The second involves the
acquisition of reference by speakers absent from a namin
ceremony by a chain of communication linking their use witﬁ
original use. In. neither the original nor in subsequent use need
a spegker agsomate a description with the term which correctl
or uplquely identifies the referent, for if suitable causal relationy
okétan}i the speaker may use the term to refer. °
uch an account frees speakers of the nee i
same descriptive content with a term througih;t(it ii:eil:ete t’?ﬁ
preserve refergnce, later speakers need not associate the .same
descnptlf)ns with a term as those present at its introduction
I;ldeed, if they acquire the use of a term from others who aré
linked to the introduction of the term by a communicative chain
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later speakers need not associate any particular description with
a term. Provided they are suitably linked to initial use, speakers
may continue to refer to the referent established at the intro-
duction of a term, even if the descriptive content they associate
with the term is incompatible with that which speakers involved
in its original introduction associated with it.

The possibility of referring to the same thing despite disparity
of descriptive content is the basis of the causal theory’s response
to the thesis of referential incommensurability. Since, according
to the causal theory, the reference of terms which occur in
scientific theories is normally established at their original
introduction, the scope for continuity of reference through
conceptual change is considerable. For if the reference originally
established for a term is preserved despite variation in the
properties taken as characteristic of the referent, descriptive
specification of the referent may change without altering
reference.

Consider first the case of particular concepts which undergo
change. Two examples of such concepts mentioned in the
preceding section were Newton’s and Einstein’s rival notions of
mass, and Putnam’s case of the Bohr electron. In the case of the
evolution of such concepts, the causal theory avoids the excessive
referential instability of the description theory. For the reference
of the term which expresses the concept is not liable to change
with significant change of concept: even if properties initially
attributed to the referent are later denied as a result of changes
in the concept, the reference may be preserved. Since the
concept does not determine the reference, the term continues to
refer to the referent established at its original introduction.

Similarly, widespread conceptual change in the transition
between theories need not result in radical change of reference.
As was noted at the end of the preceding section, the description
theory of reference invites the presumption of referential
discontinuity in the case of extensive conceptual change. Rival
theories which specify their objects of putative reference by
means of incompatible descriptions, or which describe disparate
sets of objects, would be unable to share common reference.
However, profound conceptual change affecting the language
retained in the transition between successive theories does not
have this outcome according to the causal theory.  Since

reference is established independently of the way in which

referents are described, major transformation of conceptual

54

g}e)fvigigufhedggso él:; entail radical discontinuity of reference
Such consequences are not limited to continui

terminology retained in the transition betée%ilt’gtlggézgere;ﬁiﬁi
remarks apply to the case in which distinct terms e'xpressin

unlike concepts are employed by rival theories in the sami
contexts,:. ‘Examples of such concepts are those of oxygen and
dephloglsmcate‘d air, and impetus and momentum. The reference
of sugh terms is determined by what they were applied to on th

occasion of their introduction and not their associated descripti o
content. Thus, even if the concepts they express are in conﬂi:t V:

common referent may still hav i i igi
common xeft y e been secured in their original

2.5 Initial term-introductions and reference change

The causal theory of reference supports the vi
from rival theories may differ andpindividual Szlczh?:z (1:;)1?5:11*) .
change, yet still be concepts of the same thingsg"‘ It algo
supports Scheffler’s point that theories may be C(;mpared v?g
reference oyerlap by extending his position to cover the case of
terms associated with jointly unsatisfiable descriptions. Since it
makes reference depend on the way a term is first iﬁtroduced
the f:agsal theory divorces reference from the changin ,
S}(lascnptwe assoc'iations which speakers connect with the te%']mg
Se?sfiziz. toT}irl;S;i ;zig;oz}dgs an acpount on which reference is less
. .
was noted at the close of secst(if)'lr? tZNSe content, the meed for which
The danger is that the causal theory may be too insensitive. It
seems to rule out the possibility of reference change altogetiler
As hgs been argued by Fine (1975), if a term’s reference ié
established on the occasion of its introduction, it cannot change
The p'roblem with the causal theory, according to Fine, lies gth
its reliance on initial term-introductions: , h

In the beginning of the use of a term (i ’ g
‘compounfi’, ’electron’, etc.), the term is attached( bl;ean“fcttez%
1ntroduct10.n (conventional definition, ostension, or whatever)
to some e;nstent. Thereafter, the term refers t(; that existent
to which it was originally attached. (1975, p. 23)

For example, to find out what ’co ’
: , : mpound’ refers to, "trace back
the chain of uses of "compound’ to the introductory act, and chn
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‘compound’ refers to whatever was picked out on that occasion”
(p. 23):

Because ’compound’ attaches directly to its refgrent, t}}ere is
no possibility that the referent could change its station as
referent over time. (1975, p. 24)

In short, the idea that a term’s reference is fixed once and for all
at its first use renders reference change impossible. To the
extent, therefore, that the causal theory is committed to such a
reference-establishing role for initial term-introductions, it
implausibly precludes change of reference. _

Apart from undue preclusion of reference change, the 1deg gf an
initial term-introduction at which reference is established is 1t§e1f
objectionable. No doubt terms generally do have a first occasion
of use. And no doubt reference may be established on such
occasions. But the picture of present referential use as
ultimately deriving from an original term-introduction is
idealized. To assume that a term’s reference is established only
once and thus that one introduction underlies all subsequent
referential use of a term is just to assume that matters are less
complicated than they might be. ‘ ‘ .

The idea of an original term-introduction is a s1mphﬁcat;on,
useful in explaining the role of naming ceremonies as aga}ngt
associated descriptions. But its applicability to actual linguistic
use cannot be taken for granted. The main problem is. that a
term might originally be introduced to refer to one qud, yet
subsequently, whether by accident or by deliberate chome, it may
come to be applied to another kind. Later use mlghi; thgn be
based on subsequent application. For example, the use instituted
at the original introduction might be discontinued and.the term
be re-introduced as a name for the kind subsequently picked out.
It might even happen that later use of a term traces back to
more than one term-introduction, with the possible result that
the term is linked to different kinds of things. Thus, so far f:rom
showing that determinate reference to particula_r objects or klI'ldS
is guaranteed by the role initial term-introductions play in fu.nng
reference, the assumption that reference is fixed at an original
naming ceremony simply presupposes it. ' '

The notion that reference is fixed at an initial term-introduction
not only prevents change of reference, it is‘ based on an
unrealistic picture of the role of initial use in establishing
reference. However, neither of these problems strikes at the
heart of the causal theory of reference, for the idea that reference
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is inalterably fixed by first use is an inessential part of the
theory. To allow for reference change and remove the assump-
tion that reference is fixed from the start, it suffices to grant
subsequent use a role in determining reference. If applications of
a term on other than the occasion of its inaugural use have the
ability to affect its reference, then applying the term under
circumstances which differ from those obtaining at the time of its
introduction can result in alteration of reference.

Allowing subsequent use a role in determining reference
represents no departure from the causal theory of reference. For
even if reference need not be fixed solely by initial term-
introductions, it may still be fixed by means of causal relations
linking speakers with items in their environment. And reference
may still be transmitted from earlier to later use by a chain of
communication without a need for later speakers to associate the
same descriptions with terms as earlier speakers. The role of
subsequent use in determining reference has been incorporated
into the framework of the causal theory by Devitt and Kitcher,
whose ideas I will now discuss.

Devitt responds to Fine’s objection to the causal theory by
pointing out that terms may be "multiply grounded" in their
referents.?’ For Devitt, a term is "grounded” in its reference by
means of a causal (normally perceptual) link with it.26 Such a
causal link is what fixes the term’s reference in either an original
naming ceremony or in subsequent application of the term to its
referents. Thus, in saying that terms are multiply grounded,
Devitt means that there may be multiple causal links directly
attaching them to their referents:

... the causal networks underlying natural kind terms are
usually multiply grounded in objects... The act of intro-
duction is only one of many confrontations between a term
and the world. Given the fact of multiple groundings we can
hope to explain reference change by finding changes in the
pattern of groundings over time. (1979, p. 41)

If a term is grounded by multiple causal links with its referents,
the possibility arises that it is grounded in different kinds of
things. For example, it could occur that a term is grounded
uniformly in samples of one natural kind prior to a given time,
while all groundings of the term after that time are in samples of
a distinct kind. Alternatively, a term might be grounded initially
in samples belonging to two or more kinds, and later be grounded
in only one of the kinds represented by the original sample.
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Such shifts in the "pattern of groundings” of a term constitute a
change of reference.

Devitt’s idea that later applications of a term can also ground it
resolves the difficulties associated with fixing reference
exclusively at initial term-introductions. For not only does it
meet Fine’s objection, it dispenses with the unlikely assumption
that all subsequent referring uses of a term derive their
reference from a single naming ceremony. However, Devitt
conceives grounding primarily on the pattern of ostensive term-
introduction, in which a term is attached to its referent by means
of direct ;oerception.z7 The trouble is that the model of osten-
sive term attachment is not readily applicable to theoretical
terms. As we will see in the next section, the causal theory must
grant an extensive role to descriptions in the determination of
reference for theoretical terms. Thus, given that Devitt’s notion
of grounding is so closely modelled upon direct ostension, his idea
of multiple groundings cannot be applied in unmodified form to
theoretical terms.?® For this reason I now turn to Kitcher,
whose approach to the reference of theoretical terms does have a
role for descriptions.

Kitcher's view that different tokens of a term-type may refer
differently was dealt with briefly in section 2.2, where it was
considered as a variant of Scheffler's point that co-reference
suffices for comparison. The view forms part of Kitcher’s thesis
that different tokens of the same scientific term-type may have
their reference fixed in different ways. Briefly, his thesis is that
a term may attach to its referent in more than one way, since it
may be applied in different contexts as well as to novel instances;
use of the term appears unified to its users because they believe
the different ways in which its reference is fixed to be alternative
ways of securing reference to the same thing.

Kitcher supports this thesis with analysis of cases of conceptual
disparity of the sort which first suggested incommensurability. A
major source of his examples is the transition from phlogistic to
oxygen chemistry.?® He argues, for instance, that when Priest-
ley applied the term ‘dephlogisticated air’ to samples of oxygen
gas, its reference ceased to be fixed solely by a description based
on the definition of ’phlogiston’ and became attached as well to

oxygen:

Many tokens of this term produced by Priestley and other
phlogistonians have their referents fixed through a causal
chain initiated by the event in which Stahl explicitly
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specified phlogiston as the substance emitted in i
These tokens fail to refer. But, after Priestley }fggl ?;)SIZ’E);
oxygen ‘an.d misidentified it, many subsequent tokens of
dephloglsm'cated air’ had their reference fixed through
causal chains initiated by encounters with oxygen. Thogse
tokegs refer tq oxygen. Phlogistonians engaged in linguistic
,I)ractlces .Whlch enabled them to produce tokens of
dephlogisticated air’ initiated in these two different wavs
because they were confident that the gas isolated from t}{e
red substance obtained by burning mercur
dephlogisticated air. (1983, p. 696) yoe

By an ‘event.which initiates a causal chain, Kitcher means an
event in which a term’s reference is fixed by description or
ostensmp, and which stands at the beginning of a chain of
commqmcation linking earlier with later use. So, on h(i)s
analysis, the reference of ’dephlogisticated air is ﬁxe,d in two
ways, by a phlogistic description and by ostension of oxygen gas
From the perspective of phlogistic chemists both ways Sngl‘II"
refgre;nce to the‘ same substance, so they take tokens of the tern(i
g‘envmg from either way of fixing reference to be co-referential
rom a la’ger perspective, however, the two ways of ﬁxin'
Efi'?g}elnc(zie f_axl tf(‘) pick }fut the same thing, so tokens of the terr§
erive from the t i i
e aove from 1 wo different ways of fixing reference
Kitcher’s analysis yields a picture of the use ienti
on Whlch their ;‘eference may be established oorf irclfrrétlgfaflel;)?ll:
occasion, often in unlike ways. Yet, this diversity will seem
unexceptlonable to the users of such a term given their belief i
the unity of reference underlying its use: o

Fronq !:hg perspective of the users of the terms, the
multiplicity ‘ of initiating events is likely to ’seem
unproblematic (even if it should be explicitly recognized)
Some. of thg initiating events are observations an(i
experiments involving a particular kind or thing, and the
event serves to fix reference to that kind or to tf,lat thin

chers are events in which an object, or set of objects 1gs
singled out by description. For the users of the term th,ese
events are taker} to identify the same referent. They l,)elieve
that the same kind or thing is present on all the occasions of
qbserva’mon and experiment, that the same kind or thing is
singled out by all the descriptions. (1983, pp. 695-6) ¢
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Since terms used in science are constantly being applied to novel
instances and in various contexts, such differential reference-
fixing of tokens of a term is according to Kitcher commonplace
and even unavoidable.

In connection with incommensurability, the primary aim of
Kitcher’s approach is to show how the langua%es of conceptually
disparate theories may be linked referentially.’® For, as I noted
in 2.2, terms from rival theories may be unable to co-refer as
term-types, yet some of their tokens may refer to the same
things. This approach also provides an account of reference
change. For as the set of ways in which a term’s reference is
fixed undergoes change, so too may the term’s reference vary. As
with Devitt, Kitcher’s account permits reference to change if
there is a shift in the ways in which a term’s reference is fixed
such that the set picked out prior to a given time differs from the
set picked out after that time. However, in contrast with Devitt’s
notion of multiple grounding, Kitcher allows that one of the ways
in which a term-token’s reference may be fixed is by description.
This accords with the considerations to be presented in the next
section, and offers further possibilities of reference change. For
example, Kitcher notes that the reference of a term might come
to be fixed exclusively by a description which turns out to
determine a different extension from the original extension of the
term (1982, p. 340).

Finally, let us see whether the promise of referential stability
offered by the causal theory of reference survives rejection of the
exclusive reference-determining role of initial term-introductions.
Of course, Devitt and Kitcher de-emphasize original introductions
in order to permit reference change, so greater reference variance
is to be expected. However, it does not follow from granting later
applications of a term a reference-determining role that reference
varies with change in the descriptions associated with a term by
later speakers.

Speakers are still able to inherit the reference of a term from
earlier use by a chain of communication even if its reference has
been established in more than one way. Because of this there is
no need for later speakers to associate the same descriptions with
a term as earlier speakers. For, while Kitcher does grant
descriptions a reference-fixing role, later speakers whose
reference ultimately derives from such a reference-fixing
description may not themselves be in a position to supply the
description.  Further, provided such speakers derive their
reference from the same reference-fixing events, they may still
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fiisagree among themselves by describing the shared referent in
incompatible ways.

'1jhus, even though reference can be altered by varying the
objects to which terms are ostensively applied and by using new
refergnce-determim’ng descriptions, it does not depend on the
dgscnptive content associated by speakers with a term at a given
time. Moreover, given the manner in which a term may initially
refgr to a set of objects which shares members with the set to
which it later refers, there may be extensional overlap even as a
term’s reference undergoes change. As a consequence, major
change of theory involving profound variation of descriptive
content need not result in radical discontinuity of reference.

2.6 A role for descriptions

Ip this section I will discuss two problems which require exten-
sion qf the causal theory of reference to include a greater role for
descriptions in reference determination. These two problems are
the so-called "qua problem" and the problem of the reference of
theoretical terms. The position which results from increasing the
role of descriptions is a form of "causal descriptivism", since
causal relations are supplemented by descriptions in order to fix
reference.?!

The qua problem arises with respect to the ostensive naming of
observable objects and kinds.?? It has to do with how an object
or a kind is picked out qua a particular sort of object, or qua a
particular kind. According to the causal theory of reference
sketghed in 2.4, a term may be attached to an object or kind at a
naming ceremony in which an object or a sample of the kind is
singled out by ostension. The object which is named in such a
ceremony is determined as referent by perception of the object as
part of the ostensive term-introduction. Alternatively, the
extension of a kind term is determined as the set of objects (or
the stuff) which bears an appropriate sameness relation to the
sample ostensively picked out at the naming ceremony. In either
case, perceptual contact with the object or sample-set constitutes
a causal relation which purportedly determines reference.

But thg question arises of which sort of object, or which kind, is
named in such a ceremony. The qua problem, in short, is that
the causal relation obtaining between the introducer of the term
and the object or sample-set ostensively indicated does not itself
suffice to identify either what sort of object is named or what
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kind the sample-set is a representative sample of. Causal
contact alone does not determine reference. In naming a gat, say,
merely perceiving the cat does not determine that _1t is a cat
which is named. For, given only the perceptual relation, it may
just as well be a time-slice of a cat, part of a cat, or even t}}e
natural kind cat. A determinate causal relation may obtagn
between the namer and the perceived entity, but such an entity
instantiates numerous categories of relevance to the reference of
the name. _

Similar remarks apply to the naming of a kind. ‘ Mere
perception of a sample-set does not determine which kmd, the
sample is a sample of. Thus, consider an example of Sterelny’s:

Suppose I go to Mars and come across a catlike animgl: I
introduce the term ’schmat’. Schmats are animals bearing a
certain relation to this paradigm local schmat I have just
encountered. But what determines which relationship this
is? For the schmat will be a member of many kinds. A
non-exhaustive list would include: physical object, an@mate
object, animate object of a certain biochemical kind, animate
object with certain structural properties, schmats, schmats of
a certain sex, schmats of a certain maturational state. (1983,
pp. 120-1)

So far as the causal relation between the paradigm schmat and
the introducer of the term is concerned, nothing privileges any of
the kinds of which it is an instance over any of the others.
Ostension by itself leaves it indeterminate whether _schmats are
singled out qua physical objects, qua animate object, or qua
instance of any kind at all. .

The lesson to be drawn from the qua problem is that the kind to
which an object or sample belongs must be specified at the
ostensive introduction of a term. To resolve the indeterminacy,
some indication of the relevant category must accompany the act
of ostension. While the category may be left implicit, the
ostensive definition may state it explicitly. Thus, in naming a
cat, one may say "Let’s call that cat Tiger”, mak‘ing it exphc}t
that a particular cat is named. Similarly, with Sterelny’s
schmats, the introductory definition of the term ’schmat’ may
specify that it is a particular species of animal 'VV'hiCh is I}amed:
e.g. "That species is a schmat". Thus, to explicitly _spec1fy the
kind relevantly instanced by an ostended item, ostension may be
supplemented by a categorial term (e.g. a sortal expression)
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stating the category to which the named object or sample
belongs.3?

Granting such a supplementary role to categorial expressions
does not alter the basic causal nature of ostension. Introducing a
term ostensively still involves a perceptual relation between
language user and ostended object. Ostensive indeterminacy
fails to obtain provided only that the ostensive definition contains
a suitable categorial term (or if one is implicit). What then
determines the extension of a natural kind term is the condition
of belonging to the same kind as the ostended sample, where the
relevant sort of kind is specified by a categorial 1;erm.3‘i

The role so far accorded descriptions is minimal. The qua
problem shows specification of category to be necessary if
indeterminacy of ostensive reference is to be avoided. However,
as we now turn to theoretical terms, it will emerge that descrip-
tions have an even greater role to ?lay. This problem has been
dealt with by a number of authors.®® I will discuss the views of
Devitt and Eng, before adopting Nola’s suggestion that descrip-
tions of causal mechanism are needed to fix theoretical reference.

In my account of the causal theory of reference in section 24,1
noted that terms which refer to unobservable entities do not
permit ostensive introduction. Descriptions are needed to fix the
reference of such terms. I took note as well of the suggestion of
Kripke and Putnam that the necessary descriptions take the
form of a causal description. In particular, they suggest that the
reference of a term which refers to an unobservable entity may
be fixed by a description specifying the observable effects for
which the entity is causally responsible.

According to a suggestion of Devitt’s, however, even such causal
descriptions import too great a role for descriptions (1981, pp.
200-2).  Devitt suggests that a description introducing a
theoretical term may occur in referential use, so that the
reference of the term is determined by causal relationship rather
than description. Since the referent is unobservable the causal
relation cannot be a perceptual one. But Devitt suggests it must
be a relation "very like perception: quasi perception” (p. 201).
He describes quasi perception as ’a relation consisting of an
instrument "perceiving” the referent and our "reading” of the
instrument:  we are “perceiving the referent through the
instrument” (p. 201). In sum: Devitt’s idea is that a speaker
may achieve reference to an unobservable entity by means of a
quasi perceptual link via the instrumentation used to measure or
detect it.
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Devitt fails to develop this suggestion in greater detail and,
indeed, the prospects for development seem limited. The
suggestion trades on an analogy between "perception” by an
instrument and perception by a human observer, which is not
implausible, especially for such instruments as microscopes and
telescopes. But the analogy is weaker with instruments which do
not simply extend human sense perception. The problem is that
an instrument may be wrongly taken to measure entities of a
certain kind, while measuring entities of a different kind, linking
its users causally to entities to which they do not refer. But to
allow reference to entities other than those measured by the
instrument implies that causal links may be disregarded in
favour of descriptive specifications in determining reference.
Even were this not so, a version of the qua problem would have a
similar consequence. For the purely causal link of the instru-
ment to the entities measured cannot determine the category
under which they are picked out.

Not only is Devitt’s idea that descriptions need have no role in
determining theoretical reference problematic, their actual role
seems to be even greater than Kripke and Putnam allow. Con-
sideration of the issue of reference failure shows that more is
involved in fixing the reference of a theoretical term than
specifying observable effects for which the entity to which it
refers is responsible. For the idea that reference is fixed in such
a manner is inadequate as an account of the reference of terms
which fail to refer while purportedly referring to the entities
which cause the specified effects.

The point is made by Eng (1976) in connection with the term
‘phlogiston’. He notes that on Kripke’s and Putnam’s account
scientists who used the term ’phlogiston’ would have "meant to
refer by that term to whatever it may be that was responsible for
the phenomena they were trying to explain” (p. 267). But this
would make ‘phlogiston’ refer to oxygen, for it would entail that:

the reference of the term ’phlogiston’ [was] fixed as the
substance that is in fact responsible for calcination and
combustion. And since oxygen is the substance that answers
the description ... the phlogiston theorists would be said to
have been talking about oxygen.. [Tlhe Kripke-Putnam
Thesis ... would [ ] prompt us to say that phlogiston theorists
were in fact talking about oxygen and that they had some
false beliefs about oxygen. (1976, pp. 267-8)
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En¢ takes this to be an unacceptable consequence, claiming to
the contrary that:

Lavoisier, in discovering oxygen, discovered that phlogiston
does not exist ... phlogiston theorists ... were not talking
about oxygen. They were not as a matter of fact talking
about anything that exists. (1976, p. 268)

Because phlogiston theorists held quite specific beliefs about the
nature of phlogiston and about its role in the causal processes
underlying combustion and calcination, they failed to refer to
oxygen. They did not mean to refer broadly to whatever it is that
in fact causes combustion and calcination, but to a specific
substance which produces those effects in a particular way.

En¢ has a positive proposal designed to do justice to terms like
’phlogistor’. He claims scientists introduce a new term when
their explanation of a set of phenomena leads them to believe a
new kind of entity is responsible for the phenomena. According
to Eng¢, in developing such an explanation scientists arrive at
hypotheses about the properties of the responsible entities, and
about the manner in which their causal action produces the
phenomena. Typically, "the hypothesized properties and the
conjectured explanatory mechanism bring along with them the
suggestion that the object in question is of a specific kind" (pp.
270-1). If the kind is a new kind a new term may be introduced,
apd "the burden of reference for the term will be carried by the
kind-constituting properties attributed to the object and by the
explanatory mechanism developed by the theory” (p. 271).

The reason the burden falls on such properties and causal
mechanism is that it is the belief that the explanation involves a
specific kind of previously unknown entity that licenses the
introduction of a new term.

111 other words, in introducing the term, the scientist is not
just naming whatever it is that is responsible for such and
such phenomena, he is rather naming a kind of object
partially specified by the kind-constituting properties he
believes the object to have and by the context in which the
object plays its explanatory role. (1976, p. 271)

However, the motive for introducing a new term is not merely to
refer to a specific kind, but rather to name a new one: "When
the scientist introduces a term for a kind of object, linguistic
parsimony urges that he believe that he is naming a new, hither-
to unknown kind of object” (p. 271). Eng¢’s emphasis on the
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motive of naming a new kind leads him to place more weight on
properties characteristic of it as a kind than on its cagsal role:
"the introduction of a new non-o[stensivel-term 1nto our
vocabulary implies that we believe we know first What kind of
thing we are naming and second that the kind of thing we are
naming is a new kind of thing" (p. 277). .

However, En¢’s added emphasis on the nature of the kind at the
expense of causal mechanism seems misplaced. Fox.' whﬂ.e
oxygen, not having the required causal role, is not phloglsjcon, it
is less clear that an entity with the causal behaviour attributed
to phlogiston need have any other prope?ties to cpunt’ as
phlogiston. The point is that a term like ’phlogiston s
introduced in the context of an explanation for the specific
purpose of referring to an entity which has a particular causal
role. That is, the existence of such an entity is posited because
an explanation of certain phenomena appeals.to an entity Whose
agency brings about the phenomena in a spemﬁc manner. Given
the explanatory purpose for which the entity is posyted, proper-
ties of the entity unrelated to causal role are inessential, and it is
unnecessary to specify them to determine reference. For ?:hls
reason, the emphasis should be on causal role, not on kind-
constitutive properties where Eng places it.

Nola, in his (1980b), agrees with Eng¢ that the reference of
theoretical terms is not determined by mere specification of
effects, citing Eng’s objection that ’phlogiston’ would then refer to
oxygen.36 However, Nola disagrees with En¢ on .the role of
kind-constitutive properties, and instead emphasizes causal
mechanism:

A scientist in observing phenomena O may hypothesize that
one kind of non-observable entity is causally responsible in a
particular way for O and he may begin to call the kind of
entity by the name ’T’... In introducing the name T to talk
about T the scientist will also attribute causal powers to T
such that it brings about phenomena O in a particular way.
That is, the scientist will form beliefs about T of the form:
all T have power P which in circumstances C cause O (for
example, all phlogiston has the power to leave metal.when
the metal is heated thereby causing it to collapse into a
powdery calx). (1980b, p. 524)

Specifying the causal powers whereby the action of an .entity
produces a given set of phenomena suffices to pick the entity out
as referent. Moreover, difference in putative causal powers
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suffices to show that such entities as phlogiston and oxygen are
distinct kinds; their unlike causal powers distinguish them even
without specifying "precisely what kind each thing is beyond
claiming, perhaps, that each is a substance” (1980b, p. 525).

The chief advantage of emphasizing causal mechanism is that
less descriptive content is involved in determination of reference
than if characteristic properties of the kind are specified. This
increases the scope for stability of reference through variation of
descriptive content. For while specification of causal powers
provides enough information to discriminate between phlogiston
and oxygen, it does not require so much descriptive detail as to
make reference over-sensitive to adjustments of theory. This
permits phlogiston theorists to vary widely among themselves
over the specific properties and nature of phlogiston while
continuing to use the term as a name for the substance whose
release from burning bodies constitutes combustion.

Moreover, causal mechanism captures the key elements of a
theoretical entity’s explanatory role which are constitutive of the
commitment on the part of a theory to an entity like phlogiston.
For the phlogiston theory is committed to the existence of an
entity which occupies the causal role specified by the phlogistic
explanation of calcination and combustion. And for as long as
phlogiston theorists employ such an explanation, they continue to
putatively refer to an entity which acts in the described manner
to produce the specified effects.

Finally, while reference variance is reduced by emphasis on
causal mechanism over kind-related properties, it may nonethe-
less appear that such a reference-fixing role for descriptions risks
a return to the referential instability of the description theory of
reference. Here the reference-fixing role for descriptions joins
with the fact that reference may be multiply fixed to suggest a
greater possibility of reference change. Given the rejection of
initial term-introductions, a causal role description used subse-
quently to fix the reference of a theoretical term may incur a
change of reference if it is incapable of being satisfied conjointly
with an earlier such description. More generally, if an earlier
causal role description is rejected as mistaken and replaced by an
incompatible new one, the reference will change through a
changed conception of causal role. On the other hand, if there is
no change in the causal role descriptions used to fix reference, or
if subsequent ones are satisfiable along with earlier ones,
reference may remain constant through variation of descriptive
content which does not alter causal role.
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Notes

As argued by Fine (1975).

See Feyerabend (1981f, p. 115), and Kuhn (1970b, p. 266)
and (1976, p. 191). Feyerabend’s concession and Kuhn’s idea
of "point-by-point” comparison are discussed in Chapter One;
see sections 1.2 and 1.3 respectively.

Formally, Pa&~Qb, where P=Q and a=b. o
English (1978, p. 63) distinguishes between "syntgctlc
accounts of contradiction which require uniform
symbolization and "semantic” accounts on which synonymy
suffices. She contrasts both of these with Scheffler’s
"eoreferential” account, and notes that on Scheffler’s account
"contradictions no longer form a convenient class whose
falsehood is necessary or can be seen without empirical
research” (1978, p. 64). There has been little discussion of
this issue in relation to incommensurability; but see Devitt
(1979, p. 34) and Grandy (1983, pp. 19-20). .
Ordinarily, it must be a token of the same lexicographic as
well as the same semantic sentence-type.

The point that incommensurability is a relation resulting
from semantical differences between theoretical sub-
languages will be employed in Chapter 4 to defend the idea
of an untranslatable language against the criticism of
Davidson and Putnam. .
More particularly, it is inconsistent to assert that an ongct
or set of objects belongs to the contained set while denying
that it belongs to the containing set. In his (1972, p. 253)
Martin considers the case in which T, entails Ba, T, entails
~Ba, and "the referent of B has [ ] changed from T, to T,".
He notes that "as long as we know that the extension of B’
in T, is a subset of the extension of ‘B’ in T, the two theories
can be shown to be in conflict”.

1 will discuss Kitcher’s views in more detail later. For now I
note simply that his idea of the variant reference .of
term-tokens suggests a further means of refergntlal
comparison. In 2.5 his view on reference change will be
dealt with, and his views on translation between theories
figure centrally in sections 3.4-3.6. .
Thus Kitcher’s approach contrasts with Field’s, for whom it
is term-types rather than tokens which partially denote
more than one entity. However, there appears to be no
reason why the two approaches could not in principle be
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11

12.

13.

14.

15.

16.

17.

combined; e.g. some tokens of a term might partially denote
two or more kinds not referred to by other tokens of the
term.

This conclusion is not restricted to terms which actually
have reference. Terms may fail to refer and yet purport to
refer to the same thing; in virtue of such sameness of
purported reference, sentences containing the terms can
come into conflict.

In fact, as a number of authors have commented, change of
sense would tend to be accompanied by a change of a term’s
reference; change of sense not affecting reference is in
certain respects accidental. See Devitt and Sterelny (1987,
p. 182), Leplin (1979, p. 270), and Papineau (1979, p. 58).
Recall Feyerabend’s specification of conceptual changes
which result in incommensurability, discussed at the end of
1.2: "we shall diagnose a change of meaning either if a new
theory entails that all concepts of the preceding theory have
zero extension or if it introduces rules which cannot be
interpreted as attributing specific properties to objects
within already existing classes” (1981e, p. 98). Feyerabend’s
account of radical reference change will be dealt with in
detail in 5.2.

E.g. "the physical referents of these Einsteinian concepts are
by no means identical with those of the Newtonian concepts
that bear the same name” (1970a, p. 102). For details, see
the discussion in 1.3; Kuhn's original position on radical
reference change is the topic of 5.3.

E.g. Kuhn notes against Scheffler that the "alloys were
compounds before Dalton, mixtures after”, hence "the
reference of ’compound’ ... changes” (1970b, 268). For
general remarks on the transfer of subsets between such
pre-existing categories, see Kuhn (1970b, p. 275) and (1981,
p. 25).

The description theory of reference characterized here stems
from the classic Fregean theory of reference. The
appellation ’description theory of reference’ appears to be
due to Kripke (1972), who criticizes the classic account of
reference as well as the later cluster theory of reference.

A fuller analysis of Kuhn’s and Feyerabend’s views on
reference will be given in Chapter 5.

This reveals a disanalogy between the cases of interest to
Kuhn and Feyerabend and standard examples of non-syno-
nymous co-referential expressions: viz. a pair of co-extensive
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expressions such as ’creature with a kidney and ’creature
with a heart’ constitute adequate descriptions of the same
thing. The point will be discussed in connection with
translation in section 3.2. For a related point see Leplin
(1979, p. 270).

The point that the description theory of reference leads to a
thesis of referential incommensurability is a familiar one.
See, for example, Devitt and Sterelny (1987, p. 182), Hacking
(1983, p. 76), Newton-Smith (1981, p. 160), and Nola
(1980a).

The real thrust of the story is that reference is independent
of description. Thus the story may be modified to show that
satisfaction of description is unnecessary. Just suppose that
the description of water used on Earth fits XYZ but not H,0O;
H,0 is still the referent of 'water’ here on Earth.

Putnam expresses the point in terms of indexicality, noting
that natural kind words like ’water’ are indexed to the
environment in which they are used: ‘"words like 'water’
have an unnoticed indexical component: ’water is stuff that
bears a certain similarity relation to the water around here”
(1975b, p. 234).

Cf. Putnam, "Water on Twin Earth is not water, even if it
satisfies the operational definition, because it does not bear
same; [i.e. the relation same-liquid-as] to the local stuff that
satisfies the operational definition” (1975b, p. 232).

Kripke (1972, pp. 325-6) and Putnam (1975a, p. 200).

The label "causal theory of reference” may suggest the view
that causal relations are constitutive of reference. But this
is a separate thesis independent of the view that causal
relations play a large part in determining reference. Nor is
it germane to the present purpose of showing that reference
can withstand conceptual change to enter the issue of what
reference in fact is.

Cf. Putnam, "concepts which are not strictly true of anything
may yet refer to something, and concepts in different
theories may refer to the same thing" (1975a, p. 197).

See Devitt (1979, pp. 40-1), (1981, pp. 191ff), and Devitt and
Sterelny (1987, p. 72).

A ‘grounding’ is defined as a 'perception (or quasi-
perception) of an object that begins a reference determining
causal-chain for a term" (Devitt and Sterelny, 1987, p. 253).
Admittedly, Devitt does extend the notion of grounding to
include the use of instrumental links to objects which cannot
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be directly observed, hence the mention of "quasi-perception”
in the definition quoted in the preceding footnote (see also
Devitt, 1981, p. 201). But while this is a promising
suggestion for some terms, it would appear from
considerations to be raised in the next section to have at
best a limited application to only certain theoretical terms.
The basis for modifying Devitt’s account is perhaps to be
found in his concession that the reference of some theoretical
terms is fixed by attributive description (1981, p. 202). This
would allow a term whose reference is fixed in more than
one way to have it fixed by description as well as by causal
grounding. But Devitt defines grounding as a non-
descriptive causal link, so building attributive descriptions
into his account of reference change would not be to explain
reference change by multiple grounding.

See Kitcher (1978, pp. 529-46) and (1983). The case will be
discussed in greater detail in the following chapter, sections
3.5 and 3.6.

In his (1978) Kitcher suggests that co-reference of tokens
permits context-sensitive translation, a position from which
he retreats in his (1983). In section 3.6 I will argue against
such contextual translation.

The position developed here has affinities with the
"descriptive-causal” theory of reference to which Devitt and
Sterelny are led by the qua problem (1987, pp. 72f). A
related position is that reference is determined by
descriptions couched largely in causal terms (see Lewis,
1984, pp. 223, 226).

The appellation "qua problem" seems to be due to Sterelny
(1983, p. 120). For discussion of the problem see Papineau
(1979, pp. 158ff) and Kroon (1985, pp. 145-7).

Arguably, this is already a feature of Putnam’s original
account of ostensive introduction of natural kind terms
(1975b, p. 225). His example is "This liquid is called water”,
which defines ’water’ as what bears the "same-liquid-as"
relation to an ostended sample of water. Here the substance
term ’liquid’ removes the indeterminacy.

This appeal to categorial terms may seem to revoke a
founding assumption of the causal theory of reference, viz.
that reference may succeed even if the referent is
misdescribed. But this is only apparent: categorial terms
supplementing ostension may be mistaken. Even if use of
the categorial term leads to misdescription, there may be a
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way to replace or modify the description which still avoids
the indeterminacy.

For a summary of the literature on the topic see Kroon
1985).

;Iola (1980b, p. 522). Nola has an objection of his own. In
brief: to fix reference by appeal to effects results in an
ill-formed definition; for "objects do not stand in causal
relations: events do" (1980b, p. 507). He suggests that
specifying an object as a constitutive part of an event
requires theoretical description of the object, which avoids
unintended reference to whatever actually causes the effects.
However, Kroon (1985, p. 155) shows that this will not do:
modify the form of the definition of *phlogiston’ to range over
events and it can still be made to pick out oxygen.
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3 Translation failure
between theories

3.1 Introduction

This chapter defends the idea of translation failure by
expressions employed within one theory into the language of
another theory.

Untranslatability has a central role in the incommensurability
thesis. If a pair of theories is incommensurable, then the
languages employed by the theories are partially or wholly
untranslatable. In addition, translation and content comparison
have a close connection according to the thesis. Since the content
of theories expressed in untranslatable languages is inexpressible
within a shared vocabulary, it appears not to be directly
comparable.

This putative connection between untranslatability and incom-
parability is refuted by the referential approach to content
comparison espoused in Chapter Two. Comparison of content
requires only that expressions be related via reference, not that
they have the same meaning. Without the dependence of com-
parison on translation, theories may be untranslatable yet
comparable with respect to content by means of reference.

Advocates of the referential approach tend to avoid the issue of
translation. Either from a realist’s concern with truth and
progress,! or out of a desire to overcome the problem of content
comparison, they focus on relations of reference and ignore
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translation. But the referential approach to comparison does not
remove the problem of translation.‘ Expressions from one
language may refer to the same things as expressions from
another language without being translatable into it.

The idea of untranslatability has been severely cnjc1c1zed by
Davidson and Putnam, who argue ?:ha.lt the very idea of a
language which cannot be translated is incoherent. 'If they.are
right then there is something fundamentally wrong with the idea
of translation failure between theoretical languages. ‘

The principal aim of this chapter is to argue for translation
failure between theories within the framework of the approach to
comparison sketched in the last chapter. In the next chapter the
idea of untranslatability of theories will be defended against the

nts of Davidson and Putnam. ‘ ‘
aliiugjjchne this chapter is organized as follows. Section 3.2 is
about the connection between translation and cqntent compari-
son. Section 3.3 discusses constraints on trans}atlon. These are
extended to untranslatability between theoretl‘cal languages '1§

3.4, and applied to particular cases in 35 Section 3.6 deals wit
a complication about contextual translation.

3.2 Translation, reference and comparison

itively, it may seem that content compgrison requires
ng?llstlatioi and thas‘; incommensurability entails incomparability.
This intuition receives further support from the nature of
comparison. Comparison requires the existence of .somethmg
common, so comparable things must share features with respect
to which they may be the same or different. ‘

To be comparable, then, the conten{; of theones‘must have
something in common. Such content 18 expressed in language
and must be compared in language. This S}lgges‘Fs that content
comparison requires a common vocabulary 1n whlc_:h to contrasfc
assertions and denials of a common set of propositions. Bgt if
theories are not intertranslatable, no common ‘vocabulary exists,
and no statement can be formulated on whlgh there may b_e
either agreement or dissent. So direct comparison of content is
i ible. _
m’;‘%(;zs;pparent connection between t}*anslation and comparison
assumes a need for sameness of meaning. It presupposes that in
order for statements to be comparable for coptent their consti-
tutive expressions must have the same meamng as well as the
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same reference. But this is more than is needed for comparison.
In section 2.2 we took note of Scheffler’s point that in the absence
of shared meanings content is comparable by means of shared
reference. Provided that their constituent terms have common
reference, statements divergent in meaning may be incompatible
with respect to truth-conditions, and hence comparable for
content.

Translation, however, presents a serious complication for this
appeal to reference. As noted in section 2.3, it is not enough
simply to point out that reference suffices in principle for the
purposes of content comparison. It has to be shown for the cases
in question that there actually is common reference. But to show
that there is common reference requires the use of a theory of
reference. The trouble is that, on the description theory of
reference employed by Scheffler, untranslatable theories may fail
to have any common reference.

According to the description theory of reference, non-
synonymous expressions may co-refer since the same thing may
be described in different ways. The problem with an approach
such as Scheffler’s is that it relies on a questionable analogy
between the untranslatable terms of incommensurable theories
and standard cases of non-synonymous co-referential expressions.
Standard examples of the latter include expression pairs such as
‘renate’ and ’cordate’, and 'Hesperus’ and ’Phosphorus’. The
characteristic feature of such pairs is that their descriptive
content may be jointly satisfied in the sense that the same thing
or things may instantiate the properties specified in their
associated descriptions. For instance, all and only animals which
satisfy the description ’creature with a kidney instantiate the
property specified by the description ’creature with a heart’.

The analogy between incommensurable concepts and non-
synonymous co-referring expressions breaks down because the
translation failure at issue is not due to mere difference of
meaning. As was pointed out in section 2.3, Kuhn and Feyera-
bend discuss cases of conceptual disparity in which the
descriptive content associated with the expressions of
incommensurable theories is incompatible. For that reason the
descriptive content of expressions which fail to be inter-
translatable due to incommensurability cannot be jointly
satisfied.  According to the description theory of reference,
therefore, such expressions do not co-refer. So if all of the
expressions of one theory are untranslatable into another because
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of such conceptual disparity, the theories have no common
reference, and their content is incomparable. .

Thus the description theory can be seen to give farther support
to the view that untranslatable theories are 1{1comparable. To
fully disjoin comparison from translation requires another con-
ception of reference. In effect, the causal theory of referenqe
severs co-reference from translation. It allows that terms associ-
ated with jointly unsatisfiable description§ can rgfer to thg same
things independently of the content of thel.r defining dgscnptlons.
Such terms can function as co-designative expressions Whosg
identical or intersecting extensions suffice for comparison, even if
the incompatibility of their descriptive content precludes

ranslation. . ‘

' In this way, the referential approach adopted in this book
extricates comparison from translation. The program for theory
comparison which is based on a causal account of reference has
no need to show that theories are intertranslatable.

3.3 Untranslatability

The special nature of incommensurability requires trapslatlon to
be taken in a strict sense. While approximate translation may be
standard practice in translating natural ‘languageg,, the; incom-
mensurability thesis denies exact translatlon.. For it claims t'hat
the terms of a theory have no semantical eql_nv.alents expressible
in the language of a theory with which it is mcommensural?le.
So translation must be taken in a strict sense as thg formulat1on
of expressions within a language which are semgnth equ}valents
of expressions of another language. Translatability in this sense
is a function of what can be said in a language. It fiepepfis on
the ability to formulate semantic equivalents, aqd inability to
translate reflects limits on what can be expressed in a language.
This dependence is not affected by the fact that languages can be
semantically enriched. Inability to formulat.e an eq}nvalent
without extending semantic resources constitutes failure of
translation into the unmodified idiom. v

Semantic equivalence is not word-to-word synonymy. A phra'se
can mean the same as a single word and be acceptable as its
translation. Translatability depends on the ability of a la;lguage
to define a term, not on whether it has a single wprd equlvalgnt.
Since phrases may translate single words, sgmantm and termino-
logical change are distinct. The introduction of a novel term

76

defined on the basis of extant semantic resources does not
represent change in semantic resources. While translation fails
if expression of an equivalent requires semantic enrichment, it
may succeed if it merely requires terminological innovation.

I will take the term ’expression’ as a generic term for referring
expressions (terms, descriptions, etc.), and I will speak of pairs of
expressions which are translations of one another as ’transla-
tional expressions’. Any discussion of untranslatability must
employ some concept of translation. But, since failure rather
than success of translation is at issue, a necessary condition of
translation is all that is needed. For this purpose, it suffices to
consider semantical properties of expressions which have to do
with reference. I will begin by considering the relationship
between the reference of translational expressions.

Since translational expressions are semantic equivalents the
presumption may be that they have the same reference. Co-
reference cannot, of course, be a sufficient condition of
translation, since expressions with the same reference may differ
widely in meaning. But it may seem to be a necessary condition,
since terms with different denotations appear in sentences which
vary in truth-value and make different assertions. The situation,
however, is not this simple. It is unnecessary for a term to
actually have reference in order for it to be translatable. Terms
which fail to refer can still be translated (e.g. "unicorn’/licorne’).
Thus the requirement of co-reference cannot be a requirement
that a pair of terms succeed in referring to the same actual
things, since terms which fail to refer would then be
untranslatable.

Rather than co-reference in the actual world, what is required
is sameness of possible reference. That is, translational
expressions must have the same extension in all possible
worlds.2 This is because pairs of expressions whose reference
diverges in different possible worlds are not semantically
equivalent. Translational expressions which fail to refer in the
actual world must be such that, for any possible world in which
either has reference, they have the same reference. In general,
whether or not translational expressions refer, they must have
the same extension in all possible worlds. This is stronger than
the requirement of actual co-reference, since it rules out pairs of
expressions which contingently co-refer (e.g. 'renate’/cordate’).

Both actual and possible reference depend on the way reference
is determined. The way reference is determined not only
establishes reference in the actual world, it also determines
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reference for other possible worlds. So a pair of terms whose
reference is determined in an identical way co-refers in any world
in which either refers. Because of this, sameness of reference
determination also constitutes a necessary condition of trans-
lation:  translational expressions must have their reference
determined in the same way. Indeed, we will see later in this
section that sameness of reference determination is a stronger
constraint on translation than sameness of possible reference. A
principal aim of the theory of reference is to provide an account
of reference determination. Since the way a term’s reference is
determined is a semantic property which must be preserved in
translation, providing such an account sheds light on translation.
For what semantically distinguishes non-equivalent co-referential
expressions is the difference between the way in which their
common referent is determined.

This is central to the traditional description theory of reference
on which meaning is comprised of sense and reference, with
reference determined by sense. Synonymity and translationality
were both thought to entail sameness of sense and reference.
Since sameness of sense meant sameness of reference deter-
mination, it followed from such a view that having reference
determined in the same way was a requirement of translation.

The causal theory of reference does not rescind this
requirement of translation. Rather than reject the connection
between reference determination and translation, what the
causal theory rejects is the traditional view of reference
determination. Causal theorists have shown that the range of
factors germane to reference includes physical and causal
relations, rather than purely conceptual ones. The ambit of such
arguments is restricted to the issue of how reference is deter-
mined. They do not bear upon the relation between reference
determination and translation.

According to the causal-descriptivist approach adopted here, a
pure description theory applies only to attributive descriptions.
As opposed to a pure causal theory, however, causal-descriptiv-
ism does not assume there to be any cases in which reference is
determined in a fully non-conceptual or non-descriptive manner.
Let us consider several ways in which reference may be deter-
mined to see what translation must retain.

In the special case of terms whose reference is determined by
attributive description, a set of properties is specified such that
the referent is whatever it is that possesses those properties. For
attributives, what determines reference is the satisfaction, by the
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membex"s of some set, of the description specifying those
properties.

The reference of a natural kind term may be fixed by ostension.
The deictic component of the act of ostension does not alone
suﬁicg to determine reference to the kind: more than mere
pomtmg is needed. Ostensive reference determination has to be
taken in a wide sense which includes the act of pointing and the
object pqinted to. Additionally, since any ostended object belongs
to ‘a’vanety of kinds (e.g. liquid, beverage, chemical compound)
de1?<1s must be supplemented by a categorial term (e.g. ’hquid’;
which specifies the kind referred to. For example, the reference
o'f ’v_vate:r’ might be fixed ostensively as ’the same liquid as the
hq'uu.i in that glass’, where a glass of water is indicated
delct}cglly. What determines reference in such cases is the
condltlpn of being the same stuff, as specified by the categorial
term ’liquid’, as the stuff present on the occasion of ostension.

The‘ re:ference of natural kind terms may also be fixed by a
description which contingently identifies the referent. The
refezjence of *water’ may be fixed as the liquid which has the
contingent property of flowing in rivers here on earth. Such a
refgrence determination picks water out by a contingent property
which water happens to have in the actual world. It does not
_make water the stuff, whatever it is, that flows in rivers: ’water’
is not a word for anything that happens to run in a river.
Rat_her, water is a liquid which just so happens to flow in rivers.
I‘F is the same kind of stuff as the liquid which, in present
circumstances, flows in rivers. But things could change. The
earth could freeze and water turn to ice. Liquid nitrogen might
then run in the channels of present rivers, but would not in
virtue .of that be water. It is not the description that determines
extension by what it is true of in different possible situations.
Rathgx_‘, as with ostension, what determines extension is the
condlthn of being the same stuff, as specified by a categorial
ﬁxpressmn, as the stuff which has certain contingent properties
ere.

. In translation the condition which determines reference must be
isolated. To translate *water’ by an expression which refers to
whatever flows in rivers would be to mistake the way its
reference is fixed and to mistranslate it. To translate 'water’
corre?ctly an expression must be sought whose reference in every
possible world is the same stuff as water, and which is specified
by the same categorial term (liquid’ not ’chemical compound’).
Of course, this does not hold only for rigid designators such as
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‘water’. Suppose we had a non-rigid term ’riverfluid’ which refers
to anything that flows in a river, not just water. The translation
of ’riverfluid® would have to mirror its reference in possible
worlds, including ones in which riverfluid is something other
than water.

It might seem that the demand of identity of reference deter-
mination adds nothing in point of stringency to the requirement
of sameness of possible reference. However, there are pairs of
terms which co-refer in all possible worlds, but whose reference is
determined in different ways. Such terms cannot be distinguish-
ed by appeal to possible reference. Yet the difference in the way
their reference is determined constitutes a difference of semantic
content. So the demand of sameness of reference determination
is a stronger constraint on translation.

For example, consider the following two expressions which
denote the number ten: ’8+2, 5x2’. These expressions denote
ten in all possible worlds, but ten is determined as their referent
by different means. The first uses the operation of adding eight
to two, while the second multiplies five by two. Another example
is that of ’cube’ (i.e. a solid bounded by squares) and ‘regular
polyhedron with six square faces’, which have the same extension
in every possible world but specify it via non-equivalent
descrip’cions.3 A less intuitive example involves pairs of natural
kind terms which refer to the same thing in all possible worlds,
but which have their reference determined by different con-
ditions. Consider, for example, the co-referential pairs
‘water/H,O’, ’salt/NaCl, where the second members of each
pair, unlike the first, have their reference determined in a way
which depends on a particular system of chemical classification.

The class of terms in question is one in which different means
of determining reference persistently determine the same
referent in all possible situations. The relevant difference in the
determination of their reference is conceptual rather than
ostensive. With ’8+2 and ’5x2’, mathematical operations are
specified which constitute different ways of describing the
number ten: viz. ‘the sum of eight and two’, *the product of five
and two. With natural kind terms such as ‘water’ and "H,0’, the
difference lies in the categorial term which specifies the kind:
'same liquid as’ versus ’same chemical compound as’.

Such difference of reference determination induces difference in
semantic content. Different information is conveyed about the
referent by different means of determining reference. To say that
ten is obtained by multiplying five by two conveys different
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ipformation about ten from saying that it is obtained by adding
el'gh't to two. That a cube is a solid whose faces are square is a
distinct item of information from the fact that it is a particular
sort of regular polyhedron. The information conveyed by saying
t}}at table salt is used to season food and is found in sea water is
dlffer.ent in kind from information about its chemical make-up
that is conveyed by referring to the same stuff under the heading
of ’sodium chloride’.

. Tp take the case of water, a difference of content is registered if
it is referred to as 'H,O’ rather than as 'water’. The information
'conveyed by the category terms involved in fixing their reference
is of a different kind. Referring to water as '"H,0’ brings to bear
information about the chemical composition of water, that it is a
f:ompound of hydrogen and oxygen rather than an element. Such
information depends in turn on the modern theory of chemical
elements and composition. The categorial term ’chemical com-
pound’ used to fix the reference of "H,0’ is conceptually distinct
from categorials such as ’liquid’ used for ’water’; it expresses
different information about water.

‘ Since such conceptual apparatus is built into the way reference
is fixed, it follows that the conditions used to determine reference
depend on an epistemic and theoretical background. Different
ways of determining reference are therefore an index of dif-
ference in theoretical or epistemic content. To describe an object
by means of a term which has its reference fixed in one way
therefore conveys information which may well differ from that
conveyed by using another vocabulary. Consequently, for the
purposes of translation, where the aim is to formulate seman-
tically equivalent expressions, it is necessary to use expressions
whosg reference is determined in the same way. Thus one way of
showing that an expression is untranslatable into a theoretical or
conceptual framework is to show that, within that framework, its
reference cannot be fixed in the manner required. ’

3.4 Untranslatability between theories

This §ection extends the discussion to untranslatability between
theories. The following criterion of untranslatability may be

formulated on the basis of the preceding discussion of reference
determination:
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A term from one theory is untranslatable into the language
of another theory if no expression wlgose reference is
determined in the same way is formulable in that language.

Defined for expressions instead of terms, the criterion allqws for
the possibility of translation where no word-for-word equivalent
exists. .

It is a criterion of untranslatability in the sense that it sets a
sufficient condition of failure of translation. It is the converse of
the necessary condition of translation just axjg}led for, fron} which
it arises by taking failure to meet the condition as sufficient for
failure of translation.

The criterion needs to be refined in a crucial respgct. Tel"ms
employed in scientific theories may be associated with multiple
determinants of reference. Thus translations may need to pre-
serve several reference determinations.

As we saw in the preceding chapter, Kitcher argues tha}t
different tokens of the same scientific term-type may have their
reference fixed in different ways:

When we look at the language in use among scientists at a
particular time, we may find that for some important
expression types there is a variety of ways in which the
reference of tokens of those types can be fixed, and that the
varied employment of tokens of these types presupposes
connections that later scientists will reject. So, fl‘OIIZ'l the
perspective of the scientific language in use at' later times,
the former usage of the key terms will be mlstgken, al}d
there will be no term in the later language which is used in
the same variety of ways as the old expressions. (1983, p.
694)

Kitcher’s basic point is that a term’s reference may be fixed in a
number of ways because it may be applied in different contexts.
Members of the same kind may be present in or though’g to l_)e
present in a variety of situations. They may also be‘ descr}bed in
different ways. So there may be alternative ways in which the
reference of tokens of a term for that kind may be fixed.

The point emerges clearly in connection with terms whosg use
includes both an ostensive and a descriptive component. Within
a theory a term may be applied directly to observed samples as
well as being defined by a description of the pux.'ported nature of
the kind to which the samples belong. Such diverse use seems
anified because it is assumed that the kind to which the ostended
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samples belong is identical with the one specified by the
description. But such a unifying assumption may, of course, be
false. In that case the term’s extension will be heterogeneous,
since non-identical kinds will be picked out by the two reference
determinations.

Natural kind terms such as *water’ exhibit the same diversity.
We can give a variety of ostensions and descriptions of water
which seem to pick out the same natural kind. Because we
believe that they pick out the same kind, the existence of
multiple means of fixing reference only suggests to us that there
are a number of different contexts in which the referent of the
term is found.

Evolution of the use of theoretical terms reveals the same
phenomenon. For example, a term may be introduced to refer to
an entity which is conjectured to perform a particular causal role.
Subsequent research may then lead to a more complete specifi-
cation of the properties and behaviour of the postulated entity.
Later still the entity may be isolated experimentally, and the
term applied to it in a more direct way. The application of such
a term goes through a development in the course of which a
number of different ways of fixing its reference accrue to it.

However, Kitcher’'s point need not entice us into an overly
fragmentary picture of semantic content. It is not as if such
terms may splinter into their tokens and translate severally. To
translate token for token would result in loss of content. It
would remove the presupposition of unity of reference underlying
the diversity of reference determination. The point of retaining
the same term even though its reference is fixed in different
ways is that the set variously so picked out is presumed to be the
same one. The set is taken to be unified by the homogeneity of
the natural kind of which its members are constitutive. To
remove the implication that the set constitutes a single natural
kind by breaking down the connection between tokens alters the
information conveyed by use of the term and is therefore a
failure of translation. I will discuss this point in 3.6.

To accommodate Kitcher's point the criterion of untrans-
latability must be adjusted. It must take into account that
scientific expression types can be associated with more than one

way of determining reference. So we may amend the criterion as
follows:
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A term-type is untranslatable into the lang_‘uage' of a theory
if no expression whose reference is determined in the same
set of ways is formulable in that theory.

So adjusted, the criterion allows for the possibility that term?
may have their reference fixed in a number of ways, a.lthough. 0
course they need not do so. Notice also that the criterion app}lelzs
to term-types, which prevents terms whose reference is multiply
determined from being translated token by token.. o
The criterion may seem to be open to the folloxmng f)bJeCtIOIl. It
prevents a term whose use is extended by having 1t§ reference
fixed in a novel way from being translated homophomcglly. For
the reference of such a term would no longer be ﬁ)ged_ in exactly
the same set of ways. But, in the first plaf:e, this is in some
cases the right thing to say. The way a term’s reference is ﬁ)ged
may be altered in such a way that its semantic self-identity
oOWTL. .
b%ﬁf Ssich a change of meaning does mnot of course entail
untranslatability. Even if a term’s meaning chapges between
theories it may still be translated from one thgory into the othgr
in some other way. More importantly, the_ criterion does not in
fact apply to such cases. It says nothing .at 'all ‘abou? th(eia
univocality of particular terms. Rather, thg criterion is designe
to deal with inability to translate a term' into 'the. 1gnguage of a
theory taken as a whole, not the synonymity of individual terms.
One further aspect of the criterion requires comment. Whgt
does inability to formulate an expression W%th the nght semantic
features amount to? What is involv;ad in not being able to
ine reference in a particular way? ' -
d?ﬁiil seem to be two gossibﬂities. It either involves inability
o attribute reference or a limit on the way reference can be
ined. .
dij; I?;s consider the first. It might seem intuitive that being
unable to assign a referent to an expression of another 1ang1;age
entails that its reference cannot be fixed. Suppose that in a
language L a term t is taken to haV'e a referept. We want to
translate t into another language L*. What if no referen:ck is
attributed to t from the point of view of L*? As ffir as L* is
concerned t is an empty term. This could occur in either of two
ways. First, in L* reference can be fixed in Jgst the s:une way
that the reference of t is fixed in L, but according to L nothing
is picked out by that way of fixing .reference. (Eor example,
French speakers assume there are licornes, English speakers
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that there are no unicorns, and the reference of ’licorne’ and
"unicorn’ is fixed in the same way.) But in such a situation there
is no reason to deny that t is translatable into L* (Licorne’
could still be the translation of "unicorn’.) The fact that no
referent is assigned to t is beside the point. If it is possible to
specify in L* the condition which determines the reference of t, it
does not matter for translation if t is taken to be empty.

The second way is for t to have no referent when viewed from
the vantage of L* and for it to be impossible to determine
reference in L* in the way that the reference of t is fixed in L. In
such a case t is untranslatable into L* simply because reference
cannot be determined in the required way. Again, it makes no
difference whether t is taken to be empty. Even if a referent
were attributed to t by L*, it would be untranslatable.

This returns us to the other possibility: that there are specific
limits on the way reference can be determined in a language.
But why should it be impossible to determine reference in one
language in a manner which is possible in another?

In the case of scientific theories such limits are due to closure of
the logical content of a set of theoretical principles. Assertions
which are incompatible with a set of theoretical principles cannot
be derived from those principles. Expressions formulable within
the language of a theory must be defined on the basis of the
principles of that theory.

Intuitively, a concept is indefinable within a theory if the theory
does not permit it to be formulated. The basic principles of a
theory consist of existence postulates describing the entities
which populate its domain and laws governing their behaviour.
Concepts formed on the basis of one set of principles may be inca-
pable of formulation in a theory which rejects those principles.

Feyerabend has consistently stressed that concepts of some
rival theories cannot be interdefined because their laws are
incompatible. He has argued that "the classical, or absolute idea
of mass, or of distance, cannot be defined within [general
relativity]” (1981f, p. 115)* He argues that "the concept of
impetus, as fixed by the usage established in the impetus theory,
cannot be defined in a reasonable way within Newton’s theory"
(1981d, p. 66). Generally stated, Feyerabend’s idea is that "the
conditions of concept formation in one theory forbid the formation
of the basic concepts of the other” (1978, p. 68, fn. 118).

Until recently, Kuhn did not make the point explicitly. He
came closest to doing so in his original discussion of the non-
derivability of Newtonian from Einsteinian laws (1970a, pp.
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101-2). But there he emphasizes difference of meaning instead of
indefinabililty.  Of course, that argument relies tacitly on
indefinability, since mere difference of meaning is insufficient: to
show non-derivability it has to be shown that there are no
definable equivalents. ‘

Kuhn now explicitly speaks of "the impossibility of defining the
terms of one theory on the basis of the terms of the other” (1983,
p. 684; cf. p. 669). On his present account, the central concepts
of a theory are interdefined relative to the basic laws of the
theory, and as a result are untranslatable into a theory with
different laws: e.g. "Newtonian force’ and 'mass’ are not
translatable into the language of a physical theory ... in which
Newton’s version of the Second Law does not apply” (1983, p.
677).

So, in general, indefinability is due to incompatibility of
theoretical principles. Applying the point to our approach,
inability to determine reference in the required way must
therefore be due to a prohibition on the part of a theory against
that way of determining reference. In terms of our criterion, this
means that translation may fail in two basic ways. Either a
theory prohibits a particular way of fixing reference or it rejects a
connection purported to obtain between different means of fixing
reference. The two may, of course, occur in conjunction.

As for the first, a particular way of fixing the reference of a
term may be unavailable in or may be rejected by a theory. This
would make it impossible to define an equivalent expression
within that theory by formulating the requisite condition of
reference. An obvious case is the description of a type of entity,
e.g. waves or phlogiston, whose existence is dispensed with or
denied altogether in the framework of some theory. In such a
situation, the description of the causal role needed to fix
reference to such entities could not be formulated in the opposing
theory.

The second way for translation to break down would be the
rejection by a theory of the conjoint use of two or more ways of
determining the reference of a term. An example would be
disagreement between theories on the existence or identity of
some natural kind. Suppose a theory ostensively attaches a term
to several presumed samples of the same substance, which are
obtained by different procedures. Another theory may deny that
the samples of stuff so obtained belong to the same single kind of
substance. As a result, the latter theory would be unable to
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ontological incompatibility. But we will see in 3.6 t}flat vs;hizn %:i
uestion of translation is pursued the issue o o% 0 ;)gl 2
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3.5 Two cases of theory untranslatability

In this section I will apply the criterion of untrapslatabilityrrr }‘io
two cases. The first is Feyerabend’s example qf 1mpet§is.h ha(;
second case is phlogiston versus oxygen chem1§tr13;, whic
been the subject of a debate between Kuhn‘ and rIE;t;St eirl'lstance o
A . o
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onto}lfogical incompatibility (1981d, pp- 62—.9).. The fexI\lIsziilocsi ;é‘
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i i i formed within
hysics. The idea of impetus was . n of
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i i es the a
telian theory of motion, all n150t10n requir tion a
i in i Impetus was conceived as
continuous cause to sustain it. . A,
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i to be a force actually inside a proj
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"sn inner moving force”, Feyerabend says), :
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m’f‘l}?: Iilf(lzea of impetus as a force which acts in 12\} cortlstgnt I%a:;nilf:
jecti i i ith the Newtonian 1
11 projectile motions CODﬂlCtS' wit \ ‘
(i)x?er?:iaipmg)tion. From a Newtonian standpoint, a body in an
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inertial state — i.e. either at rest or in uniform rectilinear motion

— 1is not under the influence of any cause. Thus no force acts

upon a body in a state of inertial motion to cause its motion to

continue. From such a point of view there is no such thing as
impetus.

In order to translate “impetus’ into the language of Newtonian
physics it must be possible to formulate an expression whose
reference is determined in the manner in which the reference of
‘impetus’ is fixed in the impetus theory. But to do this, a
theoretical description of the purported causal role of impetus
must be formulated. Any description of the causal role of
impetus must state that it is a kind of force and that it acts upon
all projectiles, including projectiles in a state of inertial motion.
But, as such, the definition of "impetus’ describes a specific causal
agency whose existence is denied by Newton’s theory. It is not
therefore possible to formulate the requisite reference-fixing
description on the basis of the principles of Newton’s theory. As
a consequence, ‘impetus’ cannot be translated into its language.

The reference of some tokens of “impetus’ could also be deter-
mined by ostension. It was not just a concept with a theoretical
definition, for it was also applied directly to observed physical
phenomena. Its reference could therefore have been fixed in two
ways: by theoretical description and by direct ostension.

As it happens, the application of ‘impetus’ to empirical
phenomena coincides with that of the Newtonian concept of
momentum. Impetus and momentum admit of the same
procedure of measurement, which yields an identical quantitative
result for each.’ Since such empirical application is not the only
way that the reference of ’impetus’ is fixed, joint ostensive
application does not justify translating it as momentuny’. Even
though some tokens of the two terms are applied to the same
motions, it is assumed on the part of the impetus theory that the
motion to which ’impetus’ is applied is a motion actively
sustained by the sort of internal force which the theoretical
definition of impetus describes. But since classical mechanics
denies the existence of such a force, it denies the connection
thought to obtain by impetus theorists between the two ways of
fixing the reference of the terms. It denies that a description of

an internal cause and an ostension of a bodily motion pick out
the same thing.

Moreover, it should not even be assumed that the ostensions
made in the empirical application of “impetus’ and ’‘momentum’
determine reference in the same way. For the ostensive defini-

89



tion of “impetus’ must employ a sortal which spefnﬁes 1mpet1i1i§ ai
an internal cause, whereas that for ‘momentum’ must spelq g i

as a quantity or measure of motiop. Though they are a%p ée in
the same empirical situation, their ostensive reference determi-

i in fact distinct.

n?:;;mr?jgil’;e be objected that unc}er a more ggneral sortal }Ee.gﬁ
‘physical magnitude’) the ostensions are identical. But suc that
objection must face a version of the qua problenll, le.ﬁ ha

ostension under such a general sortal succeeds only in fixing
reference in a general way. Such ostensive referefr.lc:thm
ambiguous between impetus and momentum, ax}d needs further
precision to fix reference to one or the other spec1ﬁcally. '

I will turn now to the second case, that of thog15t1c veriﬁs
oxygen chemistry.” The main point of contention betwgen g
two chemical theories concerned the nature of corr}bustlon f;_m
calcination.  Controversy flared up over thfa eX’ISteI}lfeho a
"principle of combustibility”, known as .phloglston , Whic Y vz}ai:
thought to have the main causal role in combustion an o
production of calxes. Proponents of the oxygen theory soug g
explain those same chemical processes by means gf an ogposih
causal mechanism, based on an ontology which dispensed wi
plllrlloilgzorll).ackground of this debate was the rise qf pneuﬁnatlc
chemistry, which ultimately undprmmed the phlogiston tbeorzf
During the third quarter of the eighteenth century the num ertic
gases known to chemists increased gregtly. But 'pr'lexilzma
chemists did not see it in that way. It is apachron‘lsfm (()1 i}aly
that "fixed air", "inflammable air", "dephlgglstlcated air”, an e
other "airs" discovered by Black, Cavendish, and Priestley were

ses. o _ '
g?For the concept of a gas as a distinct chemical s:'ubstance in 2
particular physical state came afterwards. Common" or

atmospheric air was not at that time thought to ‘be madekup gi'
different chemical elements in a gaseous state. Al? was taf e1I;1h °
be a distinct substance in its own mght:. not a mixture ;) ot 1:e
elements, but itself an element in its own naturaths a S‘.,
Conceiving air to be an element, phlogistic chemists saw the ne
gases as "airs” rather than gases. They tpok them to be 50 maisi
different varieties of air: each air a modification of thg 21!', wi "
distinctive properties due to the presence of phlogiston an
i impurities. .

V?’?E:;éﬁf chemists held that combustion is the aelsase (l)f
phlogiston. When a flammable substance such as wood burns
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emits phlogiston into the atmosphere. Phlogiston is a chemical
principle. A principle is a basic constituent of a body, whose
presence in a body gives it certain properties, e.g. combustibility,
fluidity. The presence of phlogiston gives a substance the
property of inflammability, and its emission causes the loss of
that property. Air has a limited capacity to absorb phlogiston, so
combustion in an enclosed space stops when phlogiston saturates
the air, which produces "phlogisticated air".

Calcination is analogous to combustion. When heat is applied
to a metal it decomposes into its calx and releases its contained
phlogiston. Thus a metal is more complex than its calx, since it
contains phlogiston and calxes do not. Since loss of phlogiston
causes a metal to lose its characteristic metallic properties, it is
the presence of phlogiston that gives metals such properties.
Calxes re-convert to metal when heated together with a source of
phlogiston, such as charcoal. The phlogiston combines with the
calx to produce the metal.

The contrasting picture yielded by the oxygen theory wholly
inverts these processes. Instead of being in the burned or
calcined substance beforehand, oxygen is in the air. So
combustion and calcination are processes of combination rather
than decomposition. Moreover, the oxygen theory rejects the idea
that the various "airs" are modifications of elemental air. It
conceives of them instead as distinet chemical elements and
compounds which combine in a gaseous state to form atmospheric
air. (Not until Dalton is the atmosphere thought of as a mixture
rather than a compound.)

In combustion, oxygen from the atmosphere is taken on by the
burning substance, with which it combines. When heated, a
metal oxidizes by combining with oxygen. And an oxide re-
converts to the metallic state by releasing the oxygen it has
taken on in oxidation. Thus metals are elemental while their
oxides are compound.

The oxygen and phlogiston theories, therefore, give completely
different accounts of the processes of combustion and calcination.
On the latter, a substance breaks down, emitting a contained
principle into the atmosphere. While on the former, a gas is
removed from the atmosphere, which combines with the
substance.

But even though the structures of these processes are in
opposition, the causal function of phlogiston is not entirely
eliminated from the oxygen system. For the theory of oxidation
was combined with a theory of the gaseous state. Lavoisier held
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that chemical substances become gaseous by combining with the
"matter of heat’, which he called ’caloric. Thus oxygen gas
consists of oxygen ("base of oxygen”) combined with caloric.
When oxygen is consumed by a burning substance or in
calcination, the caloric disengages from the oxygen and escapes
into the atmosphere while the oxygen combines with the
substance. So according to the oxygen theory something does
escape into the atmosphere in combustion and calcination. But
the analogy between phlogiston and caloric goes no further than
that. The released caloric is not contained beforehand in the
oxidized substance, and phlogiston does not combine with
chemical substances to put them into a gaseous state.

At the level of ontology, oxygen and phlogiston theory are
incompatible. They are committed to different entities:
phlogiston and various airs versus oxygen and other gases. They
conceive common entities differently: elemental air and its
varieties versus air as a a combination of elemental gases;
compound metals and simple calxes versus elemental metals and
compound oxides. And they conceive the processes of combustion
and calcination in opposite terms: decomposition and emission of
phlogiston versus consumption of oxygen.

Can ’phlogiston’ be translated into the language of the oxygen
theory? Ignoring the complexity of caloric momentarily, it is
tempting to answer as follows. The reference of "phlogistory’ is
fixed in the phlogiston theory by a description of a causal role,
viz. phlogiston is that stuff, whatever it is, which calcined metal
or burning matter emit. On the oxygen theory, something is
taken on, nothing is emitted. So nothing fulfills that causal role,
and no process satisfies that description. The necessary
reference-fixing description cannot be formulated in the oxygen
theory, and as a result "phlogiston’ cannot be translated into it.

The drawback with this argument is easy to see, for something
is given off in oxidation, viz. caloric. So it is not counter to the
oxygen theory to describe something let off in combustion.
’Phlogiston’ cannot on that account be considered untranslatable.

There is, however, more to phlogiston than emission in the
process of combustion. The emission of phlogiston is the very
process of combustion, and its prior presence in the burned
substance is necessary for combustion to occur. But on the
oxygen theory there is no such stuff. For combustion is a process
of consumption rather than elimination. It is the combination
with something taken on from the air, not the release of some-
thing previously contained in the body. And what is required for
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combustion is the presence of oxygen in the atmosphere, not the

presence in the body of something waiting to be released.,

Phlogiston’ cannot be translated into the oxygen theory. It is
not that nothing is given off in combustion. The point, rather, is
that nothing contained in a substance beforehand disezigages a’nd
escapes frpm the substance as the very process of combustion
itself. It is precisely a reference-fixing description of the latter
sort which cannot be formulated on the basis of the oxygen
theo;'y of combustion. Even if something is let off, combustion is
not itself the process of emission, but the process of combination
with something taken on.

It may seem that a phlogistic term with direct empirical
apphcgtmn is more readily translated. In this context Kitcher
has discussed Priestley’s discovery of oxygen.® Priestley called
oxygen ’dephlogisticated air. Lavoisier, who learned from him
how' to produce it, later introduced the term ’oxygen’ for it.

ngsj:ley heated red calx of mercury with a burning lens
obtaining mercury and a new "air” with striking properties. Mosé
notably, the air was good to breathe and supported combustion
better than common air.® Since calx contains no phlogiston and
metal does, the mercury calx must have taken on phlogiston in
convert'mg to mercury. Because the new air was obtained during
a reaghon in which phlogiston was consumed, Priestley reasoned
that it must be air from which phlogiston had been removed.
Tthat Wpuld explain why the air supported combustion so readily
since air unsaturated by phlogiston would have room to take OI;
emitted phlogiston. Because he supposed phlogiston had been
r(?n’aoved from it, Priestley named the new air ’dephlogisticated
air’.

Lavoisier interpreted the reaction differently. For him the new
air was oxygen gas. It was released from the mercury oxide
when the‘omde was heated. And it supported combustion so well
because it was itself the gas whose presence is needed for
combustion to take place.

In a zjough and ready way perhaps ’oxygen’ and ’dephlogisti-
cated air’ are semantic equivalents. For once Priestley’s use of
the gxpression was established it became common use among
phloglstic chemists to refer to the new air as ’dephlogisticated
air. Oxygen chemists could simply take ’dephlogisticated air’ as
the phlogistic name for oxygen.

But in the strict sense of equivalence required for inter-
trar}slatability as defined here the two expressions are not
equivalent. The fact that they co-refer is not sufficient for
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translation, for their reference must be fixed in the same way. It
will now be argued that ’dephlogisticated air’ cannot be trans-
lated into the oxygen theory, from which it follows a fortiori that
it cannot be translated as ’oxygen’.

The reference of ’dephlogisticated air’ can be fixed in two ways.
The first is by theoretical definition. According to the phlogiston
theory, dephlogisticated air is air from which phlogiston has been
removed, which soaks up phlogiston emitted in combustion. But
from the standpoint of the oxygen theory there is no such thing
as phlogiston which could be removed from the air. So ’dephlo-
gisticated air’ cannot even be defined in terms of the oxygen
theory, which is to say that such a reference-fixing description
cannot be formulated within it.

Secondly, the referent of the expression can be fixed by
ostension. Priestley referred to the air obtained in the
experiment with mercury calx as ’dephlogisticated air’. The fact
that he obtained an air from the calx which he was able to
manipulate experimentally implies the existence of an ability to
ground the term in the substance ostensively.

Since Lavoisier had the same ability, ‘oxygen’ and ’dephlo-
gisticated air’ were both ostensively linked to the same
substance. But even though both expressions are grounded in
oxygen, the ostensions are not equivalent. The categorial
specification required to narrow down which sort of substance is
ostended must vary between the ostensions. For Priestley, the
ostended substance was an air, a modification of elemental air.
Whereas, for Lavoisier, the oxygen was a gas, a chemical element
in a state of expansion, not a modification of elemental air. Not
only are the ostensions non-equivalent, but Priestley’s has
content (owing to the sortal ’air’) which is incompatible with the
oxygen theory.

Even if it were allowed that the ostensions were the same, the
term would still not be translatable into the oxygen theory. Our
criterion requires that all of the ways in which the reference of a
term-type is determined must be reproduced if it is to be
translated. The reference of ’dephlogisticated air’ is determined

by theoretical definition and by ostension. According to the
oxygen theory, the substance ostended by Priestley is not the
substance left over when phlogiston is removed from the air.
That is, the oxygen theory denies the connection purported to
obtain by the phlogiston theory between the ostended substance
and the theoretically defined stuff. So, even if the ostensions
were the same, no expression having its reference jointly
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determined by both these means is formulable in the oxygen
theory. )

3.6 Against contextual translation

The overlapping application of oxygen’ and ’dephlogisticated air’
raises the possibility of contextual translation. Perhaps
occurrences in which ’dephlogisticated air’ is directly applied to
oxygen may be equated with oxygen’. Other occurrences could be
left untranslated or given a loose gloss such as ’air from which
phlogiston has been removed’.

In his (1978) Kitcher held that ’dephlogisticated air was
translatable on a token-by-token basis. He proposed that the
term could be translated in a context-sensitive manner by
specifying the referents of its various tokens.!® Thus tokens
Whose reference is fixed by ostension translate one way, tokens
with reference fixed by theoretical definition translate in another.

But the idea that such expressions may fragment in translation
must be rejected. (The point is not that translation must be
word-for-word, but that it must be uniform.) The reason why
gor}textual translation is unacceptable for expressions of this type
is independent of the arguments just given that neither token of
"dephlogisticated air’ is translatable into the oxygen theory.

Translation replaces expressions with semantic equivalents in

:'mother language. But to translate ’dephlogisticated air as
oxygen’ at one point and as ’the air from which phlogiston has
beennremoved’ at another is not to replace it with an equiva-
lent. .Rather, it is to replace it with two semantically distinct
expressions. But expressions thus distinct are not equivalent to
the' original, for that would imply the equivalence of non-
equlya}ents. Thus, such contextual translation is not translation.
. ThlS.IS not to rule out the idea of a context-sensitive translation
in principle.  Genuine ambiguity demands such sensitivity.
D_1ﬁ'grenf1;2 tokens of an ambiguous term-type are semantically
distinct. They can be translated in a context-sensitive
manner by semantically distinct terms.

But .if Kitcher’s point is that *dephlogisticated air’ is ambiguous
then its semantic content must divide into distinct components.’
Foz: compare it with a term like bank’. Translated into French it
splits in two, coming out as ’rive’ and ’banque’. Different tokens
of English ’bank’ translate differently into French. But such
tokens of ’bank’ have distinct content in English, which are not
semantically linked in any way. On some occasions, ’bank’

95



means financial institution’, on others ’side of a river. The only
thing the two uses have in common is the inscription ’bank’.

Nothing of the sort holds with ’dephlogisticated air’. Priestley
applies the term to the newly discovered air because he thinks he
has isolated dephlogisticated air. So far as he can tell, the air is
a sample of a substance which it is possible to describe on the
basis of the phlogiston theory. That is, he believes that the stuff
let off by the mercury calx is the very stuff that is described in
the phlogiston theory as air from which the phlogiston has been
removed.

The fact that the reference of tokens of the term varies does not
affect the issue. Priestley was under the impression that the
reference of his tokens of the term was uniform. He did not
knowingly use it to refer differently. Nor does difference in the
way reference is fixed imply ambiguity. We noted at the begin-
ning of 3.4 that tokens of the same term-type which are applied
in different situations may well have their reference fixed in
different ways.™

What determines that the term is unambiguous is that all of its
occurrences were meant to apply to a single kind of substance:
viz. air with phlogiston removed. In each of its separate uses it
was thought to refer to the substance in general or to particular
samples of the substance. Its diverse applications are unified by
intended denotation of a single substance, since throughout those
applications the concept of dephlogisticated air as defined in the
phlogiston theory remains constant.

Contextual translation loses sight of such semantic connections
between tokens. It treats tokens as semantically independent
and obscures their intended uniformity. In so doing it alters the
content of the tokens because it obliterates their semantic
relation to the classificatory system that defines them. The
whole point of using terms like ’impetus’ and ’dephlogisticated
air on different occasions is that the term-type is presumed to
refer to a single kind throughout the various applications of its
tokens. What is picked out in different ways and situations is
meant to belong to a kind which is quantified over within the
ontology of the theory which defines the term.

Thus contextual translation loses content necessary to trans-
lation. The way to preserve it is to translate such terms as types
and to insure that their translation refers to the relevant
theoretically described kind. To refer to the same kind it is not
sufficient that an expression merely have the same extension as
another, for the same set can belong to more than one kind.
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Rather, their common extension must be specified with the aid of
equivalent categorial expressions which indicate what sort of
kind the set belongs to. The constraint that the kind referred to
by a term must be preserved in translation accords well with our
criterion of untranslatability. The criterion guarantees that no
term will be translated by an expression which fails to represent
the same kind.

K}xh}rl has objected to Kitcher’s "context-dependent strategy” in
a similar manner.

"Phlogiston’ would then sometimes be rendered as ’substance
released from burning bodies’, sometimes as ’metallizing
principle’, and sometimes by still other locutions ... Use of a
single word ’phlogiston’, together with compounds like
‘dephlogisticated air’ derived from it, is one of the ways by
which the original text communicated the beliefs of its
author. Substituting wunrelated or differently related
expressions for those related, sometimes identical terms of
the original must at least suppress those beliefs leaving the
text that results incoherent ... To be coherent a text that
deploys the phlogiston theory must represent the stuff given
off in combustion as a chemical principle, the same one that
renders the air unfit to breathe and that also, when
abstracted from an appropriate material, leaves an acid
residue. (1983, pp. 675-6)

In her discussion of the debate between Kitcher and Kuhn,
Hesse adds the comment that:

We have not only to say that phlogiston sometimes referred
to hydrogen and sometimes to absorption of oxygen, but we
have to convey the whole ontology of phlogiston in order to
make plausible why it was taken to be a single natural kind.
(1983, p. 707)

My argument above that contextual translation obliterates the
implication of a kind parallels Kuhn’s objection. However, Kuhn
goes on to make a specific suggestion about what translation
must preserve. This suggestion is problematic.

Kuhn sketches his view of what he calls "the invariants of
translation” (1983, pp. 681-3). "Different languages”, he says,
"impose different structures on the world" (p. 682). Their
lexicons have a structure which "mirrors aspects of the structure
of the world which the lexicon can be used to describe”. Such
"lexical structures” may be "homologous”; homologous structures
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"mirror [ ] the same world" (p. 683). "What such homologous
structures preserve ... is the taxonomic categories of the world
and the similarity/difference relationships between them.”
Homology of "taxonomic structure” is the key to "the invariants of
translation”:

speakers of mutually translatable languages need not share
terms ... the referring expressions of one language must be
matchable to coreferential expressions in the other, and the
lexical structures ... must be the same ... from one language
to the other. Taxonomy must ... be preserved to provide both
shared categories and shared relationships between them.
(1983, p. 683)

So far this is unobjectionable. Kuhn’s demand for the preser-
vation of "taxonomic structure” agrees with my argument that
translational expressions must represent the same kind. For in
order to translate a term for a kind from one theory into another
it seems necessary that the theories possess the same
classificatory or taxonomic system.

Problems arise with Kuhn’s discussion of the relation between
taxonomic structure and reference determination. Kuhn implies
that it is not how reference is fixed that must be preserved in
translation, but taxonomic structure alone. That is, a pair of
languages may be intertranslatable by homology of taxonomy
even if the reference of their terms is not determined in the same
way.

Kuhn bases this view on the point that "different people use
different criteria in identifying the referents of shared terms” (p.
681). He says "criteria’ is to be understood in a very broad
sense, one that embraces whatever techniques, not all of them
necessarily conscious, people do use in pinning words to the
world" (pp. 685-6, fn. 13). He explains the relation between
terms and criteria within individual idiolects by saying that:

for each individual [speaker] a referring term is a node in a
lexical network from which radiate labels for the criteria
that he or she uses in identifying the referents of the nodal
terms. (1983, p. 682)

To connect the idea with taxonomy, he says "homologous [lexical]
structures ... may be fashioned using different sets of criterial
linkages" (p. 683). For speakers who share a language, the
"criteria need not be the same”, but they must "share ... homology

of lexical structure”, "their taxonomic structures must match".
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From speakers of the same language not sharing criteria to the
intertranslatability of languages which do not share criteria is no
great step. To share a common language, individual speakers
need only share taxonomy, not criteria.  Similarly, inter-
translatable languages need not share criteria, only taxonomy.

But it is a step that can only be taken if the relation between
languages is the same as that between individual speaker’s
idiolects. The trouble is that while it can be explained why
speakers of the same language need not individually possess all
criteria, it is not at all clear that sameness of taxonomy across
languages is sufficient for translation in the complete absence of
criteria in common. That individual speakers of a language do
not need to share criteria follows from Putnam’s "socio-linguistic
hypothesis” of the "division of linguistic labour” (1975b, pp.
227-9). Putnam’s idea is that a speaker need not know how a
given term’s reference is determined, since reference can be
borrowed from other speakers who do possess the means to fix or
identify its referents. Kuhn’s idea is a minor departure from
Putnam’s: different speakers may use a term to refer to the
same kind even though they do not themselves possess all the
same ways in which its reference is fixed.

Kuhn does not explicitly state that criteria need not be shared
by intertranslatable languages. But, as we have seen, he is
perfectly explicit that intertranslatable languages must share
"lexical structures”, and that "taxonomy must ... be preserved”.
And he plainly states that "homologous structures ... may be
fashioned using different sets of criterial linkages". If homology
of structure suffices for translation and homologous structures
need not share criteria, then he is committed to the possibility of
intertranslatable languages which do not share any criteria.

In order to make the following argument more precise it is
necessary to single out a specific function of Kuhn’s criteria of
reference. Kuhn takes a criterion to be what speakers use to
identify or pick out referents. No doubt some of the ways
speakers identify referents are mere incidental beliefs and need
be shared neither between speakers nor between languages.
However, some ways of picking out referents must also have the
role of fixing reference.

On the assumption that Kuhn’s "criteria" include determina-
tions of reference, it follows that the terms of intertranslatable
languages need not have their reference determined in the same
way. And, in particular, a term from one language could be
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translated into another even if the reference of its translation
were not determined in the same way in the other language.

This consequence of Kuhn’s position can be shown to rest on a
fallacy. The consequence derives from two assumptions made by
Kuhn. We have seen that it is necessary for translational
expressions to refer to the same kinds. But, since Kuhn takes
sameness of taxonomy to suffice for translation, he further
assumes that reference to the same kind is sufficient for
translation. And since he takes sameness of taxonomy not to
require sameness of reference determination, Kuhn also assumes
that it is possible to refer to the same kind without determining
reference in the same way. The latter assumption may be
granted, since reference can be secured to the same kind by
different means of determining reference. Yet it is a fallacy to
assume that reference to the same kind is sufficient for
translation. For, as argued in section 3.3, different means of
determining reference give rise to difference of semantic content.
Thus sameness of taxonomy fails to insure that expressions
which refer to the same kinds are semantically equivalent. It
fails, therefore, to yield a sufficient condition of translation.

Notes

1.  As with, e.g., Devitt (1984, p. 136).

2. Many authors, following Carnap (1956) call possible
reference ’intension’. That use is avoided here because
’intension’ can also mean sense.

3. The example is Putnam’s (1981, p. 27). He cites it as an
objection to taking Carnap’s notion of intension — i.e.
extension in all possible worlds — as an analysis of meaning.

4. Cf Feyerabend (1981e, pp. 99-100), (1981h, pp. 153-4),
(1965, pp. 168-70).

5. As an aside, note Claggett’s remark that "there is no possi-
bility of an inertial concept in a system that demands con-
tinuing force wherever there is motion” (1959, p. 456, fn. 8).
This sits well with Feyerabend’s idea of the inability to form
a concept on the basis of an opposing system of concepts.

6. Feyerabend (19814, p. 65) discusses such measurement and
refers to Claggett, whose comment is worth quoting: "...the
impetus ... seems close to being the effectiveness which the
original force has on a particular body, an effectiveness
measureable in terms of the velocity immediately supplied to
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10.

11.

12.

13.

the body and the quantity of matter in the body ... the terms
of its measure as presented by Buridan make an analogue
with momentum, i.e., this quality which is motive force for
Buridan turns out to be described in dimensions analogous
to those of Newton’s momentum” (1959, p. 523).

See the debate between Kuhn (1983) and Kitcher (1983). In
addition to these two articles, the discussion derives from
Conant (1964), Hankins (1985) and Le Grand (1987).

Kitcher (1978, pp. 529-35); cf. (1982, pp. 339-40).

Mercury, incidentally, is the only metal whose calx converts
back into the metallic state by heat alone, without charcoal.
That is why oxygen, rather than carbon dioxide, is obtained
in the reaction.

Kitcher never clearly states whether mere co-reference is all
that is required to specify the reference of a term-token
using some other. But he takes ‘oxygen’ as the translation of
some tokens of ’dephlogisticated air’, which suggests that it
is.  Yet if co-reference is all that is required, then his
contextual translations are based on the fallacy that co-
reference suffices for translation.

Of course, if a "blank" as Kuhn calls it (1983, p. 674) appears
in the place of the token of ’dephlogisticated air’ to be
translated, then contextual translation is no translation at
all.

Strictly speaking, an ambiguous term-type is not a seman-
tical term-type but an inscription type. The ambiguity is
because a single inscription type symbolizes distinct
semantic types.

Similar remarks apply to an argument of Levin’s (1979, pp.
410-1). He adopts Field’s (1973) idea that Newtonian 'mass’
partially denotes two sorts of mass, arguing that it is
ambiguous and should divide in translation. That takes
diffuse reference as a criterion of ambiguity. But clearly a
term may partially denote two different referents without
being ambiguous.

101



4 In defence of
untranslatability

4.1 Introduction

This chapter addresses criticisms of the concept of untrans-
latability which Davidson (1984) and Putnam (1981) have raised
against the incommensurability thesis.

The main themes of the criticism are present in the following
extract from Putnam (1981);

The incommensurability thesis is the thesis that terms used
in another culture, say, the term ’temperature’ as used by a
seventeenth-century scientist, cannot be equated in meaning
or reference with any terms or expressions we possess ... [IIf
this thesis were really true then we could not translate other
languages — or even past stages of our own language — at
all. And if we cannot interpret organisms’ noises at all, then
we have no grounds for regarding them as thinkers, speak-
ers, or even persons. In short, if Feyerabend (and Kuhn at
his most incommensurable) were right, then members of
other cultures, including seventeenth-century scientists,
would be conceptualizable by us only as animals producing
responses to stimuli (including noises that curiously
resemble English or Italian). To tell us that Galileo had
’incommensurable’ notions and then to go on to describe
them at length is totally incoherent. (1981, pp. 114-5)
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The central objection is the claim that it is incoherent to talk
about what is untranslatable. Three lines of argument may be
distinguished with regard to this alleged incoherence.

One is a direct argument against untranslatability. Put simply,
1t is incoherent to express the content of a purportedly untrans-
latable language within the language into which it is said to be
untranslatable. This argument will be dealt with in section 4.2.

The other two arguments are indirect arguments which proceed
by way of the assumption that translation is necessary for
understanding. One is that it is incoherent to profess to
understand ideas expressed in an untranslatable language
because they are incomprehensible. The other is that it is
incoherent to think of the speaker of an untranslatable language
as having a language at all. These two arguments are the topic
of 4.3.

In addition to incoherence arguments, Davidson (1984) argues
that languagehood is inextricable from translation. He claims
that a "dogma of a dualism of scheme and reality” which fal-
laciously separates language from translation underlies the
incommensurability thesis. His attack on the dualism will be
considered in sections 4.4 to 4.6.

4.2 The direct incoherence argument

Putnam defines ’incommensurability’ by saying that "terms used
in another culture ... cannot be equated in meaning or reference
with any terms or expressions we possess”. Given this definition
of incommensurability, the direct incoherence argument is
embodied in the last sentence of the quote: "To tell us that
Galileo had ’incommensurable’ notions and then to go on to
describe them at length is totally incoherent”. For if Galileo’s
ideas really are untranslatable into our language, then they
cannot be expressed using our language, and it contradicts the
claim of untranslatability to do so.

Davidson puts the point in the form of a paradox (1984, pp.
183-4). "We are encouraged”, he says, to "imagine we understand
massive conceptual change" by the use of examples, but "the
changes and the contrasts can be explained and described using
the equipment of a single language'. "Kuhn", he adds, "is
brilliant at saying what things were like before the revolution
using — what else? — our post-revolutionary idiom" (1984, p.
184). The paradox is that the meaning expressed by the terms of
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an untranslatable language should be expressed using the very
language into which translation allegedly fails.

Thus Davidson and Putnam give only a sketch of the direct
argument. The argument is a meta-argument because it
specifically applies to arguments for untranslatability. We may
specify it more fully as follows. Suppose it is argued in language
L that L* is untranslatable into L. Suppose as well that the
argument in L employs examples from L* in the sense that it
expresses the meaning of terms taken from L*. It follows from
the latter that L* is translatable into L, for that is what
expressing the meaning of terms from L* in L amounts to. But
then the argument itself translates from L* into L in the course
of arguing that L* is not translatable into L. If the argument is
correct, then it is possible to translate from L* into L. But in
that case the conclusion of the argument is false. If the
conclusion is correct, then it is impossible to translate from L*
into L. But in that case the argument is incorrect, for it assumes
translation between L* and L. An argument in which the truth
of the premises is incompatible with the truth of the conclusion is
incoherent.

The meta-argument is sound but its scope is limited. It is
neither a general objection to the idea of untranslatability as
such, nor is it a general criticism applicable to all arguments for
untranslatability. Rather, it is a restricted argument whose sole
function is to show that one particular form of argument for
untranslatability is self-refuting.

In the first place, the immediate target of the objection is not
untranslatability as such. The objection does not show that the
actual relation of untranslatability is an incoherent relation.
Nothing follows about untranslatability itself from the fact that it
is inccherent to translate what is untranslatable. Such inco-
herence applies only to the possibility of translating the untrans-
latable, and entails nothing about the possible instantiation of
the relation of untranslatability by actual languages. Far from
being a criticism of the untranslatability relation itself, the
objection is specifically directed against arguments for untrans-
latability.

In the second place, it is not even a general criticism of all
arguments for untranslatability. It is a criticism of only those
arguments in which the untranslatability argued for attaches to
the language of argument. It is indexed exclusively to arguments
in which the language of argument is the language into which
translation fails. Such an objection can have no point of entry
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where the language of argument and the untranslatable lan-
guages are distinct. As long as the semantic analysis of a pair of
object-languages is couched in a metalanguage distinet from
either object-language, their semantic content can be compared
without translating from one into the other. Thus, it can be
shown in a metalanguage that a pair of object-languages is not
intertranslatable without expressing untranslatable content in
either object-language.

In the third place, the criticism applies only to arguments
which employ examples.! Arguments for untranslatability not
dependent on examples are immune to such criticism. For
instance, an argument deriving from general considerations in
the theory of meaning need not make use of examples. One such
argument is that meaning in general, and the meaning of
scientific terms in particular, depends on context, and hence
sufficient difference in theoretical context makes scientific
terminology untranslatable. It is irrelevant whether such an
argument is defensible independently. The point is that it is
possible to argue for untranslatability without using examples.

These three points show that the direct incoherence argument
is not fully general. The argument does not, therefore, show the
notion of untranslatability to be self-contradictory. If it did show
that, any claim of untranslatability could be dismissed out of
hand. But since the argument is not general, it cannot be
brought to bear on any particular claim of untranslatability
unless it is specifically shown to apply to it.

Of course, the reason Davidson and Putnam employ the
incoherence objection in the first place is that they assume
incommensurability falls within the ambit of the argument.
They assume that the language into which an untranslatable
theory fails to be translatable is the language in which the
argument for incommensurability is couched. Instead of
translation failure between delimited theoretical terminologies,
they identify the language into which translation fails with
language as a whole. In part, they assume this because they
take the issue to be translation of the vocabulary of an old
abandoned theory into contemporary natural language.

This interpretation is explicit in Putnam’s definition of "the
incommensurability thesis [as] the thesis that terms used in
another culture ... cannot be equated in meaning or reference
with any terms or expressions we possess’. And it is evident in
the inference he draws: "if this thesis were really true then we
could not translate other languages ... at all”. When Davidson
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notes Kuhn’s paradoxical use of "our post-revolutionary idiom" to
discuss pre-revolutionary science he assumes that the modern
language into which out-of-date theory fails to translate is
contemporary English. Davidson also seems to take the language
into which translation fails to be a total language because he
discusses incommensurability in the course of his analysis of
complete translation failure (1984, pp. 190-1). As Davidson and
Putnam interpret incommensurability, the language of argument
and the language into which translation fails are one and the
same.

It remains only to note that Kuhn and Feyerabend make exten-
sive use of examples, both in the course of their arguments and
in independent discussion. Their handling of incommensurability
is thus open to the charge of incoherence. For if the language
into which translation fails is the very language in which
untranslatability is argued for, then their use of examples is
indeed incoherent.

Thus the Davidson-Putnam argument depends on two main
premises. First, it assumes that the language in which it is
argued that a theoretical language is untranslatable is the very
language into which translation fails. Second, it assumes Kuhn
and Feyerabend give the meaning of the terms which they claim
are untranslatable.

This poses a dilemma. To defend the idea of untranslatability
between theories against the incoherence objection, at least one
of the premises must be denied. It must be denied either that
the language into which translation fails is the language in
which the argument is couched, or that Kuhn and Feyerabend
give the meaning of their examples of untranslatable terms.

Consider the latter option. This amounts to saying that when
Kuhn and Feyerabend discuss such examples as 'impetus’ and
‘dephlogisticated air’ they fail to express their meaning. Instead
they give partial translations or mere specifications of reference
for such expressions.

But this option is unacceptable. To downplay Kuhn and
Feyerabend’s treatment of examples in this way would be a
serious misrepresention. Their exposition of the meaning of
expressions is what shows the expressions to be untranslatable in
the first place. It must be denied instead that the language into
which translation fails is the language of argument. To do this,
it must be denied that incommensurability entails untranslata-
bility into a total language.
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The latter denial is in full accord with incommensurability. For
the incommensurability of scientific theories has nothing to do
with relations between total languages. Although it is a relation
between the languages of theories, the language specific to a
theory is only a part of a language, and is not to be identified
with language as a whole.

The incommensurability of theories is due to semantical
differences in the terminology or vocabulary theories employ.
More exactly, the terminology employed within one theory cannot
be translated into the terminology of a theory with which it is
incommensurable. Thus, instead of untranslatability into a total
language, it is rather a case of translation failure between
sub-languages or local idioms within language as a whole.

That the untranslatability is thus limited and localized is
evident from Kuhn’s and Feyerabend’s discussions of the theories
they take to be incommensurable. In their discussions no
mention is made of total languages, since they are exclusively
concerned with semantic analysis of the vocabulary the theories
employ.?

Kuhn makes the point explicitly in connection with the
Davidson-Putnam argument (1983, pp. 669-71). He advocates
"local” incommensurability, which is untranslatability between
sub-sets of the terms used by a pair of theories. This involves
localized semantic difference within the context of generally
shared everyday and scientific language.

Most of the terms common to .. two [incommensurable]
theories function the same way in both; their meanings ...
are preserved; their translation is simply homophonic. Only
for a small subgroup of (usually interdefined) terms and for
sentences containing them do problems of translatability
arise. (1983, pp. 670-1)

Thus Kuhn's view is not even that there is full translation failure
between the special languages of incommensurable theories.
Rather, each theory has a central complex of terms which is
interdefined as a whole, and which are not translatable in whole
or in part into a theory for which that particular "local holism"
does not obtain.

The situation is the same with Feyerabend. It is less
straightforward since he applies the concept of incommen-
surability more generally, including within its ambit languages
and world-views as well as theories.? This can confuse the
issue: thus Putnam in the quotation which opens this chapter
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runs together the idea that theories are incommensurable with
the idea that culturally embedded languages are.

But added generality does not affect the issue. Widened
application does not imply that the vocabulary of incommen-
surable theories is untranslatable into a broader natural
language. What follows is instead that the set of relata which
enter the incommensurability relation includes more than just
scientific theories. This does not affect the nature of the relation
between pairs of incommensurable theories. As far as their
incommensurability is concerned, it is a matter of indifference
whether languages or world-views may enter similar relations
among themselves or even that a theory might be incommen-
surable with a world-view or language.

In discussing incommensurability as a relation between
scientific theories, Feyerabend characterizes it exclusively in
terms of relations between theories. As distinct from Kuhn’s
notion of clusters of interdefined terms, Feyerabend holds that
the basic principles of a theory preclude the formation of the
concepts of a theory with which it is incommensurable.* The
resultant untranslatability affects more than a cluster of terms,
but is still a relation between the languages of theories, rather
than total languages.

Theoretical sub-languages constitute fragments of an inclusive
natural language. The picture of language which thus emerges is
of natural language as a conglomerate of terminologies or local
idioms with special areas of application. Untranslatability
between theoretical languages therefore constitutes a relation
between sub-languages within a total language.

Rather than untranslatability into a total language as assumed
by Davidson and Putnam, what is at issue is localized translation
failure between sub-languages contained in a total language.
Thus the language into which the vocabulary of a theory fails to
be translatable may very well be distinct from the language of
argument. For the argument that a pair of sub-languages is not
intertranslatable can be couched in a portion of language distinct
from the language into which translation fails. Theoretical sub-
languages may themselves be the topic of a discussion carried out
within some other fragment of the language.

Let us consider two languages TL and TL* associated with two
theories. We may suppose that TL and TL* are sub-languages of
a broader natural language L. It is possible to use L as a
metalanguage to speak about the semantic relations between TL
and TL*. In particular, it may be argued in L that a term t* of
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TL* cannot be translated into TL. Such an argument need not
be formulated in TL, for it can be formulated in L. Using L as
metalanguage, t* can be referred to and shown to be indefinable
in TL without being expressed in TL. Nor is there any need in
the course of the argument to express the content of t* in TL.
For t* may be defined in L used as a metalanguage for TL
without formulating the content of t* in TL.

To make the point concrete, consider the discussion of ’impetus’
in 3.5. Following Feyerabend, I noted that the concept of
impetus is indefinable within Newtonian mechanics. Impetus is
supposed to be a cause which acts constantly upon all projectiles,
whereas the Newtonian theory denies that inertial motion is
subject to a sustaining cause.

The discussion concerns semantical relations between the
vocabularies of impetus theory and Newtonian mechanics. The
discussion is couched in a fragment of English employed as a
metalanguage. It mentions ’impetus’ and gives its meaning as
defined in the impetus theory. Then it is pointed out that such a
definition cannot be formulated on the basis of the principles of
Newtonian mechanics. This is a point about the semantical
limitations of the language of Newtonian mechanics, and the
point is made in the metalanguage. The meaning of the term
‘impetus’ is not expressed within the language of the Newtonian
theory at any place in the argument. For the language of
argument and the language into which ’impetus’ fails to be
translatable are distinct.

In sum, the direct incoherence argument does not apply to the
incommensurability thesis. Given that the untranslatability in
question is a restricted relation between theoretical sub-
languages, and given that such sub-languages may be discussed
within a metalanguage, no incoherence attaches to the
untranslatability argument. For the language in which the
untranslatability is argued for is not the language into which
translation fails. We may conclude that Davidson and Putnam
fail to directly refute the incommensurability thesis.

4.3 Translation and interpretation
In addition to the direct argument, the Putnam passage quoted

in 4.1 suggests arguments which do not proceed strictly in terms
of translation. The relevant excerpts are the following.
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...if [the incommensurability] thesis were really true then we
could not translate other languages .. at all. And if we
cannot interpret organisms’ noises at all, then we have no
grounds for regarding them as thinkers, speakers, or even
persons ... seventeenth-century scientists [ 1 would be
conceptualizable by us only as animals producing responses
to stimuli... To tell us that Galileo had ’incommensurable’
notions and then to go on to describe them at length is
totally incoherent. (1981, pp. 114-5)

This passage suggests two main lines of argument: that the
meaning of untranslatable expressions cannot be known; and
that an organism whose language is untranslatable cannot be
known to be a speaker.

Both arguments depend on the assumption that a language
which cannot be translated cannot be interpreted. This
assumption is implicit in Putnam’s inference from "we coqld not
translate ... at all” to "we cannot interpret organisms’ noises at
all". That discussions of incommensurability are incoherent
purportedly follows from failure of interpretation. . ’

It is not immediately clear what Putnam means by ’interpret’.
To say that translation failure entails inability to "interpret
organisms’ noises" suggests that the meaning of untransla}tab!e
expressions cannot be understood. To interpret‘ an expression is
presumably to understand it, i.e. to construe its meaning in a
particular way. But how is the concept of interpretation related
to that of translation?

Putnam may assume that interpretation of a speaker vs{ho
shares one’s own language constitutes homophonic translatlop
from the speaker’s idiolect into one’s own idiolect. And if
domestic interpretation is conceived in this way — in effect‘, as a
form of translation — it is natural to conceive interpretation of
foreign language as necessarily a translational process as well.
On such a conception, interpretation of foreign language
expressions would consist in understanding translationall'y
equivalent expressions within a home language. In t}ns
translational sense of interpretation, interpretation of a fore¥gn
language is a twofold process. It consists in translating foreign
expressions from a foreign language into a home 1anguage‘and
understanding their home language equivalents. Thus concglved,
failure to translate immediately entails failure of interpretation.

This sense of interpretation can be given a weak or a strong
construal, depending on whether the translational component
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involves exact or loose translation. If the translational
component must be exact, interpretation of foreign language
expressions would consist in understanding their semantic
equivalents in a home language. If the standard of translation is
relaxed, interpretation might consist in understanding a loose
rendering of the meaning of foreign expressions.

If ’interpret’ were given the first, stronger, reading, Putnam’s
argument would fail. It does not follow from failure of exact
translation that the content of speakers’ utterances cannot be
understood. For that to follow, it would at least have to be the
case that exact translation is a necessary condition for under-
standing such content. But there is no reason to assume that
failure of exact translation entails that a language cannot be
understood at all. The language could be learned directly,
without the aid of a translation. Moreover, failure of exact
translation need not preclude the production of a gloss or loose
translation. Over and above mere failure of exact translation,
what is needed is for comprehension of meaning to fail
altogether.

To take interpretation in the second way as loose translation is
to implausibly exaggerate incommensurability. Untranslatability
of theories in the sense relevant to incommensurability does not
entail the total absence of common semantic features: expres-
sions of untranslatable languages may share some aspects of
reference and even meaning.® Though ’dephlogisticated air’
cannot be translated into the oxygen theory, some of its tokens
co-refer with ’oxygen’. A loose rendering of phlogistic concepts in
the terminology of the oxygen theory is not ruled out by un-
translatability. If ’interpretation’ is taken in a loose sense,
Putnam’s denial of interpretation is stronger than licensed by
incommensurability.

In the context of the argument, therefore, interpretation cannot
itself be taken to consist in translation. Interpretation must be
distinct from translation. Though interpretation may in some
cases depend on translation, it cannot have translation neces-
sarily built in to it as a constitutive component.

To interpret an expression must simply be to understand what
it means. To understand an expression is not to translate it, nor
is understanding retricted to what is expressed in a home
language. Rather, to understand consists simply in knowing the
meaning of an expression, whatever language it belongs to.

Putnam’s inference from failure to translate to failure to
interpret does not require that interpretation consist in trans-
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lation. It suffices for that inference if it is assumed that
translation is a necessary prerequisite of understanding or
interpreting a foreign expression. For translation to be necessary
for interpretation is distinct from its being a component of the
process of interpretation. _ '

The assumption that translation is necessary for mterpretgtmn
is a restrictive assumption about understanding, which differs
from the view that interpretation is itself a form of translation.
It is an assumption that understanding is limited to expressions
couched in one’s home language. If the assumption were true, we
would be unable to come to know the meaning of an expression
not translatable into our language. The point is not th'a‘t such
concepts would be beyond our psychological capacities of
comprehension, but that epistemic access to them would be
blocked by failure to express their content in our language.

The first of Putnam’s two arguments depends on the thesis that
we cannot know what is expressed in a language which we
cannot translate. The argument is as follows. Assume that
translation is necessary for interpretation, so that it cannot be
known what expressions in an untranslatable language mean.
Now notice that advocates of the incommensurability thesis do
profess to understand the meaning of expressions in languages
which they claim to be untranslatable. Thus they say both that
the expressions cannot be translated and that they know' what
the expressions mean. But this is incoherept: for if the
expressions cannot be translated, their meanings capnot be
known; and if the meanings are known, then the expressions can
be translated. .

The second argument is that it makes no sense to attribute
ideas to an organism unless there is evidence of language
possession. Assume as before that translation is necessary for
interpretation. If a speaker’s utterances cannot be translated,
then it cannot be known what the utterances mean. I.f no
meaning can be attributed to the utterances, then there is no
evidence the speaker has a language. Advocates of incommen-
surability both describe speakers as having untranslatable
languages and attribute meanings to the speakers of such
languages. But that is incoherent: for if utterances cannot be
translated there is no evidence the speaker has a language; and
if meaning is attributed to the utterances, that presupposes the
speaker does have a language. .

The first argument derives immediately from the assumphqn
that translation is necessary for interpretation. If translation is
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necessary for interpretation, then it is self-contradictory to
profess to understand an untranslatable expression. The second
argument depends on that assumption and reaches a similar
conclusion. But it does so, not simply by way of the denial that
untranslatable content can be understood, but by denying there
is any reason to take a speaker whose utterances are uninter-
pretable to have a language. The point of the second argument is
that it is incoherent both to take an organism to be devoid of
language and to ascribe meaningful utterances to it.

The assumption that translation is necessary for understanding
another language is implausible for a number of reasons. First,
there is no reason to assume that understanding a foreign
expression consists in understanding its translational equivalent
within the home language. Bilingual speakers do not translate
"in their heads" while conversing in a foreign language. Hence
there is no reason to suppose that a bilingual could not
understand a foreign expression not translatable into his home
language. Second, if understanding another language really did
require translation into a prior language, it would be impossible
to learn a first language. Presumably, a child does not come into
the world already equipped with a language, but must learn its
first language directly. Third, translation is unnecessary for
learning a second language. It is possible to learn a new
language as a child learns its first one by the method of direct
immersion. It is perhaps unavoidable to assign meanings of
home language terms to apparent equivalents in the new
language. But that is no reason to suppose there could not be
expressions understood in the new language, which are inex-
pressible in the home language. Fourth, if translation were
necessary for understanding a foreign language, then it would be
completely mysterious how translation could ever take place. For
one can only translate a language if one understands the
language. If translation were necessary for understanding, then
it is quite unclear how the language could ever be understood in
the first place.®

The preceding points are patterned on the responses of Kuhn
(1983) and Feyerabend (1987). Both claim that the language of a
theory incommensurable with one’s own can be understood.
Feyerabend rebuts Putnam by pointing out that "we can learn a
language or a culture from scratch, as a child learns them,
without detour through our native tongue” (1987, p. 76). Kuhn
distinguishes between translation of a language and interpre-
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tation of an initially unintelligible language. He characterizes
interpretation as follows:

Unlike the translator, the interpreter may initially command
only a single language. At the start, the text on which he or
she works consists in whole or in part of unintelligible noises
or inscriptions ... If the interpreter succeeds, what he or she
has in the first instance done is learn a new language ...
whether that language can be translated into the one with
which the interpreter began is an open question. Acquiring
a new language is not the same as translating from it into
one’s own. Success with the first does not imply success with
the second. (1983, pp. 672-3)

This distinction enables Kuhn to rebut Putnam as Feyerabend
does. For an untranslatable theory may be interpreted, so there
is nothing incoherent about claiming to understand the meaning
of untranslatable expressions.

Thus, the distinction between understanding or interpretipg a
language and translating it into one’s own permits a direct
rebuttal of the first argument. This rebuttal may be further
elaborated by noting that the untranslatable language to be
interpreted in the case of an incommensurable theory is not a
total language. Incommensurability does not entail radical
translation. Rather, what is at issue is untranslatability within
a single language, and what must be interpreted is an unknown
area of that language. .

Not to make this point would allow the required interpretation
appear to pose too great a task. I noted in 4.2 how Putnam
exaggerates the scope of the languages affected by ’Fhe
untranslatability of theories. He takes it to be a relation
between total languages, which makes discussion of untrans-
latable expressions paradoxical. A similar exaggeration may
increase the plausibility of the assumption that translation is
necessary for understanding and make our denial of thgt
assumption appear facile. For as a practical matter, discourse in
a language of which one is ignorant cannot be understood unless
one has a translation manual. Short of learning such a language
directly, inability to translate prevents comprehension. So, 'if the
interlinguistic situation between incommensurable theories is one
of radical translation, direct language acquisition may be im-
practicable. Untranslatability of theory would entail pragmg’ac
incomprehensibility, and the possibility of direct interpretation
would constitute an irrelevant abstraction.
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But it is misconceived to take incommensurability to entail
radical translation. For, as noted in 4.2, the terminologies of
incommensurable theories constitute sub-languages embedded in
a common natural language. Rival theorists who espouse
incommensurable theories may therefore share a background
language.  Untranslatability between their theories obtains
within the context of ongoing communication in a shared
language. Problems of comprehension of wuntranslatable
theoretical terminology are therefore localized within a common
language which provides the basis for discussion of the areas of
difficulty. Thus the linguistic situation is more akin to learning
a new jargon than confrontation with a whole new language.

Interpretation of unknown vocabulary untranslatable into one’s
own theory is therefore not the radical project of learning a
completely unknown language without the benefit of any common
language. Indeed, there is a broad background of shared
language which may be used to assist in interpretation. The
background language may even be employed as a metalanguage
to discuss unknown theoretical terminology. Without translating
between incommensurable theoretical languages, explanation of
the meaning of their terminology may take place in the
metalanguage.

To illustrate, consider ‘impetus’ again. The term ’impetus’ may
be discussed in English. The discussion is metalinguistic because
it concerns semantic features of ’impetus’. Semantic features
which prevent ’impetus’ from being defined within Newtonian
mechanics are explicable in such a discussion. For example, the
causal role description which fixes the reference of impetus as an
indwelling force which sustains projectile motion can be
expressed in English even though it is not formulable on the
basis of Newton’s laws. Thus ’impetus’ can be explained in
English even though it cannot be translated from the idiom of the
impetus theory into the Newtonian idiom.

Let us turn to Putnam’s second argument, which is that
untranslatability prevents language attribution. The preceding
discussion disposes of the initial premise that an untranslatable
language cannot be understood. But we may also question its
main inference that "if we cannot interpret organisms’ noises at
all, then we have no grounds for regarding them as thinkers,
speakers, or even persons".

The argument would succeed if it were true that an untrans-
latable language cannot be recognized as a language. It is
undeniable that it is incoherent to deny possession of a language
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to an organism while saying of that organism that it possesses
concepts which it expresses in language. What should be
questioned instead is whether a speaker whose language cannot
be translated cannot be known to possess a language. If a
language can be recognized without translating, then it would
not follow from inability to translate that it is incoherent to
attribute the ability to express concepts.

Putnam apparently assumes that if the meaning of sounds or
inscriptions cannot be interpreted then there is no reason to take
the organism which produces them to have a language. Davidson
takes a similar view when he asks us to reflect "on the close
relations between language and the attribution of attitudes™

On the one hand, it is clear that speech requires a multitude
of finely discriminated intentions and beliefs... On the other
hand, it seems unlikely that we can intelligibly attribute
attitudes as complex as these to a speaker unless we can
translate his words into ours. There can be no doubt that
the relation between being able to translate someone’s
language and being able to describe his attitudes is very
close. (1984, p. 186)

With both Putnam and Davidson, the suggestion appears to be
that knowledge of meaning or propositional attitude is required
to justify language attribution.

This suggestion is surely mistaken. Why should knowledge of
semantic content be necessary for language recognition? Surely,
formal and contextual features count for something. Codes may
be recognized as codes without being broken. Similarly,
fragments of dead languages (e.g. linear B, hieroglyphics) may be
recognized as such prior to translation. Tourists typically
recognize native speech as the local tongue even if they do not
understand it. And why must psychological content be
determined to identify behaviour as linguistic? In many social
and physical settings the observed behaviour of humans is
identifiable as linguistic without access to attitude or meaning.
In any case, mental state need not be entirely inscrutable in the
absence of knowledge of a language. The rough character of
attitude or meaning can be known from observation of non-
linguistic aspects of behaviour. In sum, language has structure
and linguistic behaviour is enmeshed with practical activity and
social relationships in such a way that non-semantic features of
language use permit identification of language.’
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Even if there were no way to determine the presence of
language without access to attitude or meaning, it would still not
follow that an untranslatable language could not be identified as
a language. The presumed necessity of content ascription by
means of translation presupposes the necessity of translation for
interpretation. To say that a speaker’s meanings or attitudes can
only be known if the speaker’s language can be translated is to
assume the only way to understand is via translation. But the
possibility of direct understanding or acquisition of a language
means that meaning and belief are interpretable without
translation. A bilingual may determine psychological and
semantical content for speakers of an untranslatable language
without translating back into a home language.

In any case, the problem of recognizing language is largely
irrelevant to incommensurability. A rival theorist is not an
organism whose possession of language is in question. Inter-
theoretic untranslatability is a relation restricted to
terminologies within an inclusive language. So scientists with
untranslatable theories may share a natural language. The
problem of recognizing a speaker as having a language does not
even arise. Whether a rival theorist actually possesses a
language is an issue resolved prior to discussion of theory. Nor is
it as if the discovery of semantic variance between theories
throws into question the status of a scientist as a speaker of
language. For shared use of a background language is a
precondition of narrowing a linguistic difference down to
difference of theory.

This completes criticism of Putnam’s two arguments. I will now
briefly consider a related argument which derives from David-
son’s discussion of interpretative charity (1984, pp. 195-7).8 For
Davidson, interpretation of a speaker requires charity and
charity implies translation, so interpretation entails translation.
Success in interpretation is therefore inconsistent with trans-
lation failure. Thus the incommensurability thesis may seem
incoherent because it presupposes successful interpretation of
scientists whose theories are not translatable into ours.

Davidson applies the principle of charity to the problem of
radical interpretation. The problem is how to interpret meaning
without independent access to belief: "a man’s speech cannot be
interpreted except by someone who knows a good deal about
what the speaker believes ... and ... fine distinctions between
beliefs are impossible without understood speech” (1984, p. 195).
He assumes that "the basic evidence for a theory of radical
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interpretation ... [is] the attitude of accepting as true, directed to
sentences”. But such evidence does not determine meaning: "if
we merely know that someone holds a certain sentence to be
true, we know neither what he means by the sentence nor what
belief his holding it true represents” (p. 196). Charity is invoked
to extract meaning from the thin evidence of sentences held true.
To determine meaning, assumptions must be made about belief:
"if all we know is what sentences a speaker holds true, and we
cannot assume that his language is our own, then we cannot take
even a first step towards interpretation without knowing or
assuming a great deal about the speaker’s beliefs” (p. 196).
Belief attribution should be governed by charity. The rough idea
is for the agent to come out on the whole as a believer of truths:

We get a first approximation to a finished theory by
assigning to sentences of a speaker conditions of truth that
actually obtain (in our opinion) just when the speaker holds
those sentences true. The guiding policy is to do this as far
as possible, subject to considerations of simplicity, hunches
about the effects of social conditioning, and of course our
common-sense, or scientific, knowledge of explicable error.
(1984, p. 196)

The principle of charity is justified because the agreement it
provides is a precondition of interpretation.

Since charity is not an option, but a condition of having a
workable theory, it is meaningless to suggest that we might
fall into massive error by endorsing it. Until we have
successfully established a systematic correlation of sentences
held true with sentences held true, there are no mistakes to
make. Charity is forced on us; whether we like it or not, if
we want to understand others, we must count them right in
most matters. (1984, p. 197)

The connections Davidson draws between interpretation, trans-
lation and charity seem to license the following inferences. Since
charity involves taking sentences of our language which we hold
true as the content of alien utterances, charity implies trans-
lation. Since charity is necessary for interpretation, successful
interpretation entails translation. Therefore, interpretation of an
agent is inconsistent with translation failure. Thus to interpret a
scientist as having a theory untranslatable into one’s own is

incoherent.
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In effect, Davidson’s use of the principle of charity combines
Putnam’s two arguments. In accordance with the first argument,
charity makes translation necessary for interpretion. In ac-
cordance with the second, it makes translation necessary for
interpreting an agent as a speaker. Two objections may be
raised against this use of the principle of charity.

In the first place, the link between charity and translation must
be severed. dJust as interpretation does not require translation,
interpretative charity does not require translation. Davidson
assumes that charitable interpretation of an agent assigns truth
conditions in a home language to sentences of an alien language.
But while such charity might be generally advisable, it is not
necessary. Charity may be applied directly within the alien
language. Charity may be incorporated into the direct method of
language acquisition. In learning a language directly without
translating the interpreter can, and perhaps should, assign
maximum plausible truth conditions as well as reasonable belief.
Interpretation seeks coherence and assigns plausible truth-values
whether or not it results in a translation.

In the second place, charity is unsuitable for theoretical
discourse. The principle of charity can be refined in various ways
to allow for varying degrees of error. But the general principle of
assigning maximal truth is unacceptable as a principle of
interpretation when applied to theoretical languages.” Maximal
assignment of truth to the statements of a scientific theory
overlooks the possibility of large-scale error. But the history of
science shows that theories have frequently been profoundly
mistaken. Moreover, there are compelling epistemological
reasons to take a fallibilist stance towards all theories, past and
present.!® Surely, in the interpretation of scientific language
no assumption about the truth of theoretical assertions should be
made.

Now, against this second objection, it might be argued that
attribution of massive error makes behaviour unintelligible.
That is, to deny of an agent that any of its beliefs are true is to
make it inexplicable how it manages to engage in successful
action. But to say that a theory is totally or mostly false is not to
say that the entirety of an agent’s beliefs are false. To deny that
the theoretical claims of the phlogiston theory are true does not
make it impossible to explain how Priestley engages in practical
action. Moreover, a false theory can have true consequences and
be put to practical use. And a theory which is strictly false but
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nearly or approximately true may serve well as a guide for
action.

Perhaps Davidson intends to exempt theory from maximal
assignment of truth. For he does say we should assign truth
"subject to considerations of .. common sense, or scientific,
knowledge of explicable error”. But he fails to elaborate the
point. In any case, the general policy of overall interpretative
charity towards speakers should not be enjoined upon the
interpreter of theoretical discourse. For the purpose of
interpreting theoretical discourse, we are not therefore obliged by
the principle of charity to impose translational equivalences upon
scientific theories. So the forcing move from charity to
intertheoretic translatability may be rejected. The possibility of
interpretation does not rule out translation failure between
theories.

4.4 The scheme-content dualism

There is another side to Putnam’s claim that we have no reason
to take uninterpretable organisms as "thinkers, speakers, or even
persons”. Namely, putative linguistic activity whose meaning is
uninterpretable is indistinguishable from non-linguistic
behaviour. The point is clearer with Davidson, whose arguments
in its favour I will consider in the following two sections:

nothing ... could count as evidence that some form of activity
could not be interpreted in our language that was not at the
same time evidence that that form of activity was not speech
behaviour. (1984, p. 185)

As a point against untranslatability the argument is this. For
neither an untranslatable language nor for non-linguistic
behaviour can semantic content be given in our language. Thus
inability to translate is indeterminate between being evidence
that a language is untranslatable and that it is not a language at
all.

Now it is true that attempted translation of an untranslatable
language and of non-linguistic behaviour both result in trans-
lation failure. But, as Davidson himself notes, to conclude from
this that no evidence could show an untranslatable language to
be a language "comes to little more than making translatability
into a familiar tongue a criterion of languagehood” (1984, p. 186).
It is not just that it makes translatability criterial for
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languagehood in the unobjectionable sense of being a sufficient
condition. It takes it as a necessary condition. But translation
into our language cannot be necessary for identifying a language
as such. As pointed out in 4.3, there are translation-independent
ways of recognizing language.

Davidson, however, denies that language is conceivable or
recognizable as such independently of translation. The central
argument of his (1984) is directed against "the dualism of
conceptual scheme and empirical content” which underlies the
conception of language as independent of translation. This
"dualism” posits an opposition between language, which embodies
a conceptual system, and reality, upon which that system
imposes order. The opposition of scheme versus content bypasses
translation and characterizes language as a relation between
thought and reality. Thus a language is something that bears
the scheme-content relation to reality. Because this charac-
terization of language dissociates it from translation, Davidson
must dispose of the dualism to press home the argument that
evidence for an untranslatable language is indeterminate.

Before discussing Davidson’s attack on the dualism a caveat
must be lodged: the relevance of the attack to incommensura-
bility is open to question. Davidson equates incommensurability
with total translation failure and attacks the scheme-content
dualism as underlying the idea of such total failure. He treats
total and partial failure as separate issues, deploying the
principle of charity against the latter. The problem is that while
partial is distinguished from total translation failure, nothing is
said about where languages begin and end or about the pos-
sibility of nested languages. But if total translation failure is a
relation between total natural languages, since the dualism is
connected with total failure it may be deemed irrelevant to
untranslatability between theoretical sub-languages. On the
other hand, it is not immediately obvious that the relation
between theoretical sub-languages fails to be relevantly similar
to the relation between total languages. (Why not consider such
sub-languages the embodiment of total conceptual schemes?) But
even though the relevance of the attack on the dualism is thus
unclear, it is instructive to view Davidson’s arguments in the
light of the present analysis of incommensurability.

According to Davidson, the scheme-content dualism disconnects
languagehood from translation as follows:
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something is a language, and associated with a conceptual
scheme, whether we can translate it or not, if it stands in a
certain relation (predicting, organizing, facing, or fitting) to
experience (nature, reality, sensory promptings) ... The
images and metaphors fall into two main groups: conceptual
schemes (languages) either organize something, or they fit it
(as in ’he warps his scientific heritage to fit his ... sensory
promptings’). The first group contains also systematize,
divide up (the stream of experience); further examples of the
second group are predict, account for, face (the tribunal of
experience). As for the entities that get organized, or which
the scheme must fit ... either it is reality (the universe, the
world, nature), or it is experience (the passing show, surface
irritations, sensory promptings, sense-data, the given).
(1984, pp. 191-2)

Such a relation gives substance to languagehood not contingent
upon an interlinguistic relation of translatability. Identification
of a language need not therefore require translation, but may
proceed via evidence of the right sort of relation between putative
linguistic behaviour and the world. Thus the dualism allows that
a language might be recognized as such without translation into
a home language.

To continue the theme of the caveat, if a conceptual scheme is a
total language, the dualism is ill-suited to discussion of
incommensurability. It is true that untranslatability between
theories is due to difference in concepts applied to a common
domain. To that extent, the dualism relevantly applies to
untranslatability between theories. However, if recognition of an
instance of the scheme-content relation is meant to tell us when
we are dealing with language at all, as opposed to non-linguistic
behaviour, then it is irrelevant. For questions of language
possession do not arise, or are already settled, between adherents
of incommensurable theories. Since untranslatable theories may
be set within a shared background language, interpretation of a
rival theorist is not an exercise in radical translation (see 4.3).

On Davidson’s analysis, the scheme-content relation can be
parsed in several ways, depending on what schemes do and what
they do it to. There are two pairs of relations: either schemes
organize reality or experience, or they fit reality or experience.
The accent with the first pair is on the taxonomic role language
plays in dividing the world into reference classes. With the
second it is on predictive or explanatory success. Against each

122

pair Davidson develops one main line of argument. He argues
that the organizing idea does not give content independent of
translatability to the idea of a language. The idea of language
fitting reality, on the other hand, separates truth from
translation and leads illegitimately to the idea of a true but
untranslatable language.

4.5 Schemes organize the world

The organizing idea is that something which is a language is
recognizable as such because of its classificatory function.
Translation fails because languages arrange things differently.

Against this version of the dualism, Davidson first notes that
only pluralities can be organized:

We cannot attach a clear meaning to the notion of organizing
a single object (the world, nature etc.) unless that object is
understood to contain or consist in other objects. Someone
who sets out to organize a closet arranges the things in it.
(1984, p. 192)

He thgn argues that it can only be determined that a language
organizes things differently if the language can on the whole be
translated:

A language may contain simple predicates whose extensions
are matched by no simple predicates, or even by any
predicates at all, in some other language. What enables us
to make this point in particular cases is an ontology common
to the two languages, with concepts that individuate the
same objects. We can be clear about breakdowns in trans-
lation when they are local enough, for a background of
generally successful translation provides what is needed to
make the failures intelligible. But we were after larger
game: we wanted to make sense of there being a language
we could not translate at all. Or, to put the point dif-
ferently, we were looking for a criterion of languagehood that
did not depend on, or entail, translatability into a familiar
idiom. I suggest that the image of organizing the closet of
nature will not supply such a criterion. (1984, p. 192)

So, 'while admitting extensional variance between languages,
Davidson denies that "organizing the closet of nature” gives
translation-independent content to languagehood. The crux of
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the argument is the assumption that without translation we
could not tell that a language divides the world up differently, or
indeed that it divides the world up at all.

It is unclear just how the point that only a plurality of items
can be organized bears on the argument. Perhaps it supports the
claim that languages which divide up the same reality have a
common ontology of objects. But this claim is inapplicable to
theories: theories in the same domain may quantify over dif-
ferent theoretical entities. Or perhaps the point is that reality
divides itself up into a set of objects before language organizes it.
So languages all organize the same plurality of objects. Still,
they might group the same objects differently, with translation
failure as a result. In any case, why should a fixed plurality
exist prior to the imposition of language? The fact remains that
a unity cannot be organized even if languages create different
objects. Of course, the point may simply be a concession of
cross-language semantic diversity. Davidson can well grant that
languages range over pluralities and admit extensional variance
across languages. Having conceded this much, he may still deny
that the organizing idea sustains total translation breakdown.

Extensional variance raises the possibility of translation failure.
Davidson’s tactic is to play down its scope. Rather than argue
against semantic differences between languages, he argues that
there are limits to the intelligibility of such difference.
Translation failure, he says, must be limited if it is to be
intelligible: "we can be clear about breakdowns in translation
when they are local enough”. The point is directed against the
possibility of a total translation failure, of which he thinks no
sense can be made. As such, however, the point is no objection to
incommensurability. Intertheoretic untranslatability constitutes
at most local translation failure. As sub-languages, the termi-
nologies of theories are embedded in global natural languages.
So, in full accord with Davidson, translation between theories
may very well fail against "a background of generally successful
[albeit homophonic] translation”.

As noted above, the crux of the argument is that it is necessary
to translate in order to determine that a language divides the
world up differently. Within the argument this assumption
serves as support for the conclusion that translation failure is
intelligible only if it is local and is set within the context of broad
translational success. Of course, if either the assumption or the
conclusion were true, then the idea of organizing reality would
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not offer a means independent of translation for recognizing a
language.

But, given the aim of the argument, the assumption begs just
the question at issue. Granted, it seems true that in order to
find out that the classificatory systems of languages differ, the
languages must be understood.!! But Davidson simply assumes
that translation is necessary for the understanding of another
language and of the classificatory system it embodies. To allow
such an assumption is to lose sight of the purpose of the
argument. Davidson is in the process of arguing that the idea of
organizing reality does not give content which is independent of
translation to the notion of being a language. In order to show
this, it has first to be argued that there is no way to determine
whether a language organizes reality without translation. But
this Davidson simply assumes. Surely, in the context of arguing
that translation is necessary for the determination of classifi-
catory difference, it begs the question to assume that translation
is the only way to find out about such difference.

Davidson’s conclusion is that the "image of organizing the closet
of nature” does not enable sense to be made of total translation
failure. This conclusion bespeaks a certain verificationism.!?
For it assumes that failure to specify a test for the presence of an
untranslatable language entails that no content has been given
to the concept of such a language. And to assume that concepts
only have content if there is a test for their application is to
assume that meaning consists in verification.

Davidson’s verificationism is evident in his inference from the
intelligibility of only local translation failure to the unintel-
Ligibility of total failure. He allows that "we can be clear about
breakdowns in translation when they are local enough”. And he
claims that general success in translation is what makes such
breakdowns "intelligible". Davidson’s point is that untrans-
latable linguistic material can only be known to be language (as
against not being hnguistic) if translation failure is local in the
sense that it occurs in the context of overall translation of the
language; otherwise there would be no semantic evidence that
the untranslatable material is linguistic. From this Davidson
infers that sense has failed to be made of total failure: "But we
were after larger game: we wanted to make sense of there being
a language we could not translate at all.”

The inference appears to be based on the following reasoning.
The idea that language organizes reality can only be applied to
the local case given background success in translating the
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language. Therefore the organizing idea does not yield a test for
determining the presence of a totally untranslatable language.
So that idea does not give meaning to the concept of such a
language. This final inference assumes that meaning is only
bestowed upon concepts if a means of verification is specified.

The problem with this can best be seen from Davidson’s
(previously quoted) alternative formulation of his conclusion:

...to put the point differently, we were looking for a criterion
of languagehood that did not depend on, or entail, trans-
latability into a familiar idiom. I suggest that the image of
organizing the closet of nature will not supply such a
criterion. (1984, p. 192)

By ’criterion’ Davidson seems to mean a test for language, not an
account of what being a language consists in. He concludes that
because the criterion is inapplicable without translation no sense
has been made of full untranslatability. But the "image of
organizing the closet of nature” specifies a function which a
language may perform. In that respect, it offers a criterion of
beinig a language, as opposed to a criterion for recognizing
one.’ It thereby gives some content to the notion of being an
untranslatable language: viz. such a language organizes the
world differently. Such a criterion of languagehood gives content
to the notion of being an untranslatable language whether or not
it can verifiably be fulfilled.

Such verificationism is objectionable because it imposes a
fallacious constraint on meaning. To impart meaning to a
concept cannot be contingent upon coming up with a test for
applying it. For it is possible to specify mistaken tests for
applying concepts. What enables this point to be made with
respect to particular concepts is a grasp of their content which is
independent of such tests.

Even if this were not the case, Davidson’s attack would still be
beside the point. For to argue that we do not understand the
notion of total untranslatability does not itself constitute an
attack on the idea of an untranslatable language. Even if we
have no conception of what a fully untranslatable language
would involve, no existence claim follows from that about such
languages. Clearly what can be conceptualized on the basis of
present linguistic resources is neither to be taken as exhaustive
of what actually exists nor as somehow imposing any limits on
existence. Neither from inability to verify the existence of a
totally untranslatable language, nor from inability to give content
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to the concept of such a language, does it follow that no such
language exists.

4.6 Schemes fit experience or reality

Our next topic is Davidson’s criticism of the idea that conceptual
schemes fit the world or experience. He argues that this
construal of what schemes do effects an untenable separation
between truth and translation.

On this version of the dualism, a conceptual scheme or a
language enables us to deal with the world by explaining and
predicting facts: schemes are a way of "coping with (or fitting or
facing) experience” (p. 193). Such metaphors differ from the
organizational image in that they emphasize prediction over
classification. Hence, they take us away "from the referential
apparatus of language ... to whole sentences":

It is sentences that predict (or are used to predict), sentences
that cope or deal with things, that fit our sensory
promptings, that can be compared or confronted with the
evidence. (1984, p. 193)

The relation between the two versions of the dualism appears to
be this: schemes which organize the world differently provide
alternative ways of coping with experience. Since it is "sentences
that cope” and the "referential apparatus” from which sentences
are built varies with scheme, sentences from alternative schemes
may be untranslatable and yet deal adequately with the world.

Davidson first argues that the idea of fitting experience reduces
to that of being true. Schemes account for all the evidence:

.. a theory may be borne out by the available evidence and
yet be false. But what is in view here is not just actually
available evidence; it is the totality of possible sensory
evidence past, present, and future. (1984, p. 193)

To deal with all such evidence is just to be true: "for a theory to
fit or face up to the totality of possible sensory evidence is for
that theory to be true". There is no need to maintain a
dichotomy between fitting all the evidence and being true:

... the notion of fitting the totality of experience, like the
notion of fitting the facts, or of being true to the facts, adds
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nothing intelligible to the simple concept of being true.
(1984, pp. 193-4)

Instead of two versions of what schemes fit we have this: "some-
thing is an acceptable conceptual scheme or theory if it is true”.
Since fitting experience or reality thus reduces to being true, "the
criterion of a conceptual scheme different from our own now be-
comes: largely true but not translatable”.

This raises the question of whether "we understand the notion
of truth, as applied to language, independent of the notion of
translation”. Davidson takes Tarski’s theory of truth as
constitutive of our understanding of truth. Convention T
requires translation from an object-language into the meta-
language in which the truth-predicate is defined, so our
understanding of truth depends crucially on translation. It is
worth quoting his remarks in full:

a1

We recognize sentences like ""Snow is white" is true if and
only if snow is white’ to be trivially true. Yet the totality of
such English sentences uniquely determines the extension of
the concept of truth for English. Tarski generalized this
observation and made it a test of theories of truth:
according to Tarski’s Convention T, a satisfactory theory of
truth for a language L must entail, for every sentence s of L,
a theorem of the form ’s is true if and only if p’ where ’s’ is
replaced by a description of s and 'p’ by s itself if L is
English, and by a translation of s into English if L is not
English. This isn’t, of course, a definition of truth, and it
doesn’t hint that there is a single definition or theory that
applies to languages generally. Nevertheless, Convention T
suggests, though it cannot state, an important feature
common to all the specialized concepts of truth. It succeeds
in doing this by making essential use of the notion of
translation into a language we know. Since Convention T
embodies our best intuition as to how the concept of truth is
used, there does not seem to be much hope for a test that a
conceptual scheme is radically different from ours if that test
depends on the assumption that we can divorce the notion of
truth from that of translation. (1984, pp. 194-5)

So the overall structure of Davidson’s attack on the idea that
schemes fit experience or reality is a two step argument. The
first step is the reduction of the idea to that of being true. The
second is the argument that truth is inextricable from trans-
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lation. The two steps are linked in that the idea of an untrans-
latable scheme being true divorces truth from translation. Both
steps may be criticized.

The problem with the first part of the argument is that fitting
experience does not reduce to being true as far as scientific
theories are concerned. In science, excessive charity is
inappropriate, since theories may be, and often are, mistaken.
More to the point, theories which "fit the evidence" in the sense
of being empirically adequate may yet be false; for a false theory
may entail true predictions.

Davidson does, it is true, restrict attention to theories which fit
"the totality of possible sensory evidence past, present, and
future". But this simply removes actual science from the ambit
of the argument. What he says can neither be about actual
science nor is his argument relevant to examples that have been
put forward of untranslatable theories. For rarely, if ever, do
actual theories fit all the evidence, much less all the future
evidence.

Certainly, there is no need to assume purportedly untrans-
latable theories to be true. To take but one example, the
phlogiston theory and Lavoisier’s oxygen theory were both to
varying degrees false. To say that a pair of theories is
incommensurable carries no commitment to their truth: it is not
to say that they are both untranslatable and true.

In any event, no realist would grant that a theory which fits all
"possible sensory evidence" is ipso facto true. It might be granted
that a theory which fits all the facts, observable and otherwise, is
true; but if it fits only the "sensory evidence”, it does not follow
that it is true. Even if a pair of untranslatable theories were to
fit all the evidence, there would be no reason to suppose both
were true: to describe such a pair as incommensurable is not
therefore to say that they are true and untranslatable.

Part of the problem lies with the choice of metaphor. "Fitting
the evidence” suggests empirical adequacy, which amounts to
truth at an empirical level. But in any sense in which theories
"cope with experience” they need not strictly "fit the evidence".
Even successful theories in actual science fit the evidence only
imperfectly. Theories are beset with empirical difficulties from
the outset and no theory ever fits all the evidence. This does not
keep them from "coping”. Since theories are not directly refu-
table, counter-instances may be deflected upon auxiliary assump-
tions; and progress may be made in spite of anomalies. They
may still "cope with experience” in the sense of explaining and
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predicting phenomena, solving problems, and guiding research.
To say that such theories "fit the evidence” in any but a loose
sense is mistaken. There is even less reason to say that they are
true.

Thus fitting experience does not reduce to being true. Theories
may cope with experience without full empirical adequacy and
they may fit the evidence without being true. Pairs of untrans-
latable theories may be partly or wholly false. Thus there is no
commitment to incommensurable theories being both true and
untranslatable. Untranslatability is due to semantic differences
which obtain whether theories are true or false.

Since incommensurability is not necessarily a relation between
true theories, it is tempting to think that this removes the need
to make sense of truth independently of translation and hence
breaks the link between the two steps of Davidson’s argument.
However, Davidson’s Tarskian argument cannot be evaded so
easily. For the idea of untranslatability itself implies the
possibility of true but untranslatable sentences. This can be seen
as follows. If a sentence can be formulated in a language, then
under ordinary circumstances either it or its negation is true. If
a sentence cannot be translated from one language into another,
then neither can its negation be so translated. Since either the
sentence or its negation is true, untranslatability raises the
possibility of a true but untranslatable sentence. So Davidson’s
attack on the separation of truth from translation must be
confronted.

Davidson argues that our concept of truth is defined for English
and languages translatable into English, so our grasp of the
concept does not extend beyond languages intertranslatable with
English. Convention T does not define a general concept of truth
for unspecified languages. Rather, it defines a truth-predicate for
a specific language (in our case English) and for sentences of
languages intertranslatable with it.

A theory of truth for a language which conforms with Conven-
tion T entails a set of T-sentences for the sentences of the
language and their translational equivalents. Recurring to the
previous quotation:

...according to Tarski’s Convention T, a satisfactory theory of
truth for a language L must entail, for every sentence s of L,
a theorem of the form ’s is true if and only if p’ where ’s’ is
replaced by a description of s and 'p’ by s itself if L is
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English, and by a translation of s into English if L is not
English. (1984, p. 194)

The set of English T-sentences defines the English truth-
predicate for the sentences of English and translational
equivalents:

...sentences like ""Snow is white" is true if and only if snow is
white’ [are] trivially true... the totality of such English
sentences uniquely determines the extension of the concept
of truth for English. (1984, p. 194)

Since no T-sentence can be formed in English for sentences not
translatable into English, the truth-predicate of English is not
defined for such sentences, which therefore fall outside its
extension.

Thus our concept of truth is given by the definition of the
English truth-predicate which is defined exclusively for the set of
English sentences and translational equivalents. Such a concept
of truth cannot be understood independently of translation. For
it would not be constitutive of understanding that concept to
understand it as applied to untranslatable sentences: it would
not be that concept if so applied.

On the face of it, this argument seriously undermines the idea
that there might be a total natural language which is completely
untranslatable into another. For if something is a language then
it should be possible to formulate a true sentence in it. But if
such a language were totally untranslatable we would be unable
to attach any sense to the idea of its sentences being true. That
is, using our truth-predicate, we would be unable to say of any
such untranslatable sentences that they were true.

As will be argued subsequently, this argument does not affect
the possibility of translation failure between parts of a single
language. So long as such sub-languages are contained within a
more inclusive language, the truth-predicate may be defined over
them in the containing language. Hence Davidson’s argument
poses no threat to the thesis of untranslatability of theoretical
terminologies embedded in a background language. The argu-
ment may nonetheless be criticized on several points.

In the first place, the argument does not achieve its aim. It ig
meant to show, as against the scheme-content dualism, that
something crucial to being a language (true assertion) has no
content divorced from translation. But in order to show that one
could not discover a language which turned out not to be
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translatable, it needs to be shown that a language could not be
recognized as such without translation. What it purports to show
is instead that truth is indefinable for untranslatable sentences.
But that does not show that a language could not be identified as
such from non-semantic evidence. If a language which proved
resistant to translation were to be so identified, that would
present a posteriori the existence of untranslatable truth. In
denying that truth can be disjoined from translation, Davidson
rules out untranslatable truth a priori. But no argument is
offered from the connection between truth and translation to the
conclusion that language is unrecognizable as such in the
absence of translation. So far from showing the impossibility of
such language recognition, the argument merely assumes it.

In the second place, there is an underlying tension between the
purported truth-translation nexus and Davidson’s concession,
noted in 4.5, of local translation failure. As we saw, Davidson
allows that "we can be clear about breakdowns in translation
when they are local enough” (p. 192). But if a sentence of a
language which is on the whole translatable into English should
turn out not to be so translatable, what is to be made of the
possibility of its truth?

According to Davidson, the English truth-predicate is undefined
for any sentence untranslatable into English. So on Davidson’s
own account our concept of truth is inapplicable to such a
sentence. Yet either such a sentence or its denial is true.
Whatever sense Davidson thinks can be made of the idea of an
untranslatable sentence, he seems not to allow sense to be made
of its truth.

Now such isolated translation failure might be dismissed as
merely pragmatic and hence unproblematic. Languages evolve
divergently and linguistic modifications may remove local
untranslatability. The fact that truth-conditions cannot be given
for isolated sentences need not preclude sense being made of
their truth. For, suitably modified, the language may translate
recalcitrant sentences and subsume them under its truth-
definition.

But when does it become intelligible to apply the concept of
truth to such a sentence? If the sentence must await actual
translation, problems arise with translating the truth-predicate.
For until such an untranslatable sentence can be translated, the
truth-predicate defined in its language does not have the same
extension as ours. If our concept of truth can be applied to such
a sentence prior to the requisite alteration of our language, then
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our truth-predicate can be applied to sentences for which no
T-sentence in our language can be formed.

In any case, to translate by altering a language is not strictly
translation at all. If a sentence may only be translated by
changing a language, then it cannot be translated into the
unchanged language. But linguistic boundaries are fluid and
arbitrary. No rules dictate when a fragment of a language
becomes part of another or how large such a fragment may be.
In principle, nothing prevents one language being appended in its
entirety onto another. To permit application of the truth-
predicate to sentences translatable by linguistic modification
amounts to making the possession of truth-value depend on
whether a sentence belongs to our language. But to have a
truth-value is not merely contingent upon belonging to our
language. Nor does a sentence acquire truth-conditions only
upon entry into our language.

In the third place, at least a prima facie case can be made that
truth is separable from translation. Suppose one were to protest
against Davidson that the concept of truth does not depend on
translation. The Tarskian schema "¢’ is true if and only if p"
supplies a structural feature of truth which does not merely
consist in a specification of the extension of ’true’ for English. It
is a constraint on the concept of truth such that nothing counts
as a truth-predicate unless the sentence of which truth is
predicated and the statement of truth conditions are equivalent.
As against Davidson, the suggestion is that there is a general
concept of truth of which the truth-predicates of particular
languages are special cases.

To give some content to this claim, let us consider how one
might come to recognize a truth-predicate for an untranslatable
language. Consider a field linguist whom we may imagine to
have encountered and mastered an alien language, call it "Alien”,
which fails to translate into the linguist’s home language, say
English. What is to prevent such a linguist from recognizing an
Alien predicate whose use in Alien corresponds to the behaviour
in English of the predicate ’is true’? Suppose the linguist
identifies a predicate "I° of Alien such that appending 'T° to a
named Alien sentence ’s’ yields a sentence s’ is T" which is
assertible when and only when ’s’ is assertible. Provided the
linguist understands what ’s’ means and understands that s’ is
T" is materially equivalent to ’s’, what reason could there be not
to take "T” as the truth-predicate for Alien?
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Davidson’s argument suggests the following objection to this
proposal. Suppose the linguist reports in English, as regards the
Alien sentence ’s’, that ’s’ is true. What does the linguist’s report
"g’ is true” mean? Since truth-conditions cannot be given for ’s’
in English, the English truth-predicate cannot be used to say
that ’s’ is true. So to say in English that ’s’ is true must mean
that ’s’ is true-in-Alien, not true-in-English. But what does s’ is
true-in-Alien" mean in English? ’True-in-Alien’ is indefinable in
English because no Alien truth-conditions are specifiable in
English.

To give sense to saying s’ is true-in-Alien” in English one
might say that ’true-in-Alien’ is English for the Alien truth-
predicate. ’'True-in-Alien’ and ’true-in-English’ have similar
functions in their respective languages. Each predicate behaves
disquotationally: the result of appending either predicate to a
sentence is a sentence assertible in identical circumstances to the
original. In virtue of this formal resemblance both predicates
instantiate a general truth-concept for particular languages, and
‘true-in-Alien’ can be used in English to translate the Alien
truth-predicate.

It may be objected that the notion of ’true-in-Alien’ is
inconsistent with a semantic conception of truth. Since no
truth-condition can be given for ’s’ in English, what it is to say
s’ is true-in-Alien” in English cannot be defined in English.

Now, we may grant that the extension of the truth-predicate for
a language is defined within the language by its T-sentences. No
extensional specification of ’true-in-Alien’ can be given in English
using English T-sentences since Alien is untranslatable into
English. But it does not follow that no content can be given to
*true-in-Alien’ in English. For the fact that the function of the
Alien predicate is analogous to that of English ’true’ enables
*true-in-Alien’ to be defined as an English word for the Alien
predicate which performs the same function in Alien as ’true’
does in English.

It might be further objected that the Alien truth-predicate is
not recognizable as such if it differs extensionally from English
true’. It is not in virtue of disquotation that a truth-predicate is
identifiable as such. In order to identify a truth-predicate, its
extension must be determined. To identify such an extension as
the extension of a truth-predicate, it must be the same extension
as the extension of the English truth-predicate.

As against this, the way our imagined linguist recognizes the
Alien truth-predicate is precisely the same way in which the
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truth-predicate for English is identified. Given that the linguist
understands Alien and recognizes a predicate of Alien whose
behaviour conforms to Tarski’s schema, nothing further is
?equired for recognizing a truth-predicate. The objection reduces,
in effect, to the denial that understanding a language is possible
without translation. This denial was found questionable in 4.3.

Fortunately, translation failure between theories does not
require a translation-independent concept of truth. As argued in
4.2, the languages of scientific theories constitute sub-languages
embedded within a background natural language. Such theoreti-
cal sub-languages may be discussed within the inclusive natural
language employed as a metalanguage. This point enabled us to
meet the direct incoherence argument by saying that the
language in which untranslatability is argued for and the
language into which translatability fails are not the same.

A related point applies here. Since English may function as a
metalanguage, the English truth-predicate can be defined over its
embedded sub-languages. In particular, English may be em-
ployed as a metalanguage in which to define truth over the
sub-languages of theories. So, for example, English T-sentences
for sentences of the impetus theory and of Newtonian mechanics
may be formulated as follows:

‘Projectile bodies have impetus’ is true if and only if
projectile bodies have impetus.

’Prqjectﬂe bodies have momentum’ is true if and only if
projectile bodies have momentum.

Since English contains the sub-languages of both theories there
is no need to characterize the truth in English for sentences not
‘Franslatable into English. The fact that the terminology of the
impetus theory cannot be translated into that of Newtonian
mechanics poses no special problem. Provided that such termi-
nologies are in fact sub-languages of English, English may
function as a metalanguage and the English truth-predicate may
be defined for both. For it is not translation into English that is
denied. Rather, what is denied is that expressions of the impetus
theory can be translated into the language of Newtonian
mechanics. That is untranslatability within English, not into
English.

In sum, Davidson’s argument poses a problem for the idea of a
language altogether untranslatable into ours. The argument may
be met if content can be given to a general concept of truth not
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defined by giving its extension for English sentences. However,
no analogous problem arises for the thesis that theories within a

language may be untranslatable.

For such a thesis does not

depend on a generalized conception of truth and is consistent
with a notion of truth defined for English.

Notes

1.

ut

Of course, the criticism can be extended to arguments which
do not use examples because the use of examples in
independent contexts is inconsistent with such arguments.
But that does not refute the arguments; it only shows it is
inconsistent to use examples and arguments.

See Kuhn's discussion of Newton and Einstein (1970a, pp.
101-2), phlogiston versus oxygen (1983, pp. 675-6);
Feyerabend on impetus and momentum (1981d, pp. 62-9),
and classical physics versus general relativity and quantum
mechanics (1981e).

Broadening the extension of ’incommensurable’ was an after-
thought. Feyerabend’s original discussions concern scientific
theories, and it is only with his (1975, ch. 17) that he
actually applies it to other "structures of thought". Claims
of generality are all recent (e.g. 1975, p. 269, 1981b, p. 16,
fn. 38, 1987, p. 81).

E.g. "... the conditions of concept formation in one theory
forbid the formation of the basic concepts of the other” (1978,
p. 69, fn. 118); cf. (1987, p. 81).

Though they deny translation between theories, Kuhn and
Feyerabend both allow some semantic parallels. Feyerabend
concedes that "incommensurable concepts may exhibit many
structural similarities” (1975, p. 277). Kuhn concedes co-
reference of tokens (1983) and grants that "translation of one
theory into the language of another depends ... upon compro-
mises ... whence incommensurability” (1976, p.191).

For further defence of the distinction between translation
and understanding, as well as elaboration of some of the
other themes of this section, see my (1991¢).

In fact, as I argue in my (1992), proof of languagehood must
ultimately rest on such non-semantic factors.

I say "derives” advisedly. Davidson puts the principle of
charity to a different use. However, the argument discussed
in the text follows immediately from Davidson’s analysis of
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12.

13.

interpretative charity. He uses the principle against partial
translation failure and concludes that no sharp distinction
between difference of language and of belief can be drawn.
The point is made by Newton-Smith (1981, p. 163).

E.g. the problem of induction, underdetermination of theory
by data, theory-ladenness of observation, etc.

Even this is unproven. It is not a priori true that the only
way to determine classificatory difference is by analysis of
content.

A number of authors have noted Davidson’s implicit
verificationism here: among them Rorty (1982, pp. 5-6) and
Blackburn (1984, p. 61).

Clearly, it cannot be a sufficient condition, but it is perhaps
necessary.
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5 Refterential discontinuity

5.1 Introduction

This chapter is concerned with the idea that the transition
between incommensurable theories involves significant change of
reference. The idea occurs in both radical and moderate forms.
In its radical form, the idea is that incommensurable theories
have little or no reference in common, so that the transition
between them involves wholesale discontinuity of reference. The
radical reference change thesis is found in Feyerabend, as well as
in Kuhn's original treatment of the subject. In Kuhn’s later
writings the thesis of reference change takes a moderate form, on
which such change is restricted to theoretically central terms.

This chapter extends the discussion of reference in Chapter Two
by considering in detail what Kuhn and Feyerabend actually say
about reference change. It differs from the earlier discussion in
that it presents a close analysis of their treatment of the relation
between conceptual change and reference change. The aim of the
chapter is to bring out the difficulties which confront Kuhn’s and
Feyerabend’s treatment of reference in the light of our earlier
discussion of meaning and reference.

In Chapters Six and Seven extreme versions of the reference
change thesis will be dealt with. Chapter Six shows that the
extreme idealist thesis that the world itself literally changes
cannot be attributed to Kuhn and Feyerabend. Chapter Seven
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criticizes less extreme views according to which the world of a
theory is not the real world, but is in some way constituted by
theory. This chapter concerns the least extreme reference change
view which allows reference to change profoundly while holding
the world constant.

The chapter is organized as follows. In 5.2 Feyerabend’s
position on radical reference change is interpreted and criticized.
Section 5.3 concerns Kuhn’s original position, which is shown to
be ambiguous. Section 5.4 treats Kuhn’s later, more moderate
reference change thesis.

5.2 Feyerabend

Feyerabend is committed to two theses which are in tension with
each other. His view of reference commits him to discontinuity of
reference between incommensurable theories. His account of
observation commits him to continuity of reference to observable
objects.

Feyerabend employs a pragmatic account of observation. Ac-
cording to this account, observation statements are observational
by virtue of the physical and causal circumstances in which they
are used rather than because of their meaning. As he explains:

I shall call this account the pragmatic theory of observation.
The theory admits that observational sentences assume a
special position. However, it puts the distinctive property
where it belongs, viz.,, into the domain of psychology:
observational statements are distinguished from other
statements not by their meaning, but by the circumstances
of their production. (1965, p. 212)

As opposed to a "semantic theory of observation”, which "assumes
that terms are observational by virtue of their meanings" (1965,
p. 198), a pragmatic account provides a non-semantic analysis of
observation statements:

a statement will be regarded as observational because of the
causal context in which it is being uttered, and not because
of what it means. According to this theory, "this is red" is
an observation sentence because a well-conditioned indi-
vidual who is prompted in the appropriate manner in front
of an object that has certain physical properties will respond
without hesitation with "this is red”; and this response will
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occur independently of the interpretation he may connect
with the statement [he may interpret it as referring to a
property of the surface of the object, as a property of the
space between the object and the eye (as did Plato), as a
relation between the object and a coordinate system in which
he himself is at rest]. (1965, p. 198)

On this account, an observation statement is characterized as
such by the circumstances in which it is used. That is, an
observation statement 1is distinguished by its standard
application to states of affairs which are so situated with respect
to an observer that the production of the statement is the result
of the observer’s perception of such a state of affairs.

As characterized by Feyerabend, the procedure which leads to
the application of an observation sentence is independex}t of
meaning. Although he holds that the meaning of observational
statements is determined by theory, he allows that 'the
application of observational statements may in fact be inva'nant
relative to change of meaning. But it follows from the invan.ance
of the pragmatic conditions of the use of an obse?vatlonal
sentence that the obijects to which the sentence is applied must
be invariant as well.

For consider the second of the above passages. Feyerabend
notes that an observer may describe an observed object as red
independently of the meaning of the term ’red’. That is, the
pragmatic application conditions of the observation statement
This is red’ need not be affected by variation in the meaning of
the sentence. But that implies that the application of the
sentence to the same set of red individuals is constant through-
out such change of meaning. .

Feyerabend is explicit that the pragmatic conditions in Wh1f:h
observation sentences are applied may remain invariant while
the meaning of such sentences is changed:

general ideas may change without any corresponding change
of observational procedures. For example, we may change
our ideas about the nature, or the ontological status
(property, relation, object, process, etc.) of the color of a
self-luminescent object without changing the methods used
for ascertaining that color (looking, for example). Clearly,
such a change is bound profoundly to influence the meanings
of our observational terms. (1965, p. 170)
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the scientist who employs parts of everyday language for the
purpose of giving an account of his experiments does not
introduce a new use for familiar words such as ’pointer,
‘red’, ‘moving’, etc. whenever he changes his theories. (1981¢c,
p. 31)

Though the use of observational language may survive variation
of meaning, such use need not be completely invariant; for, as
Feyerabend notes, use may change too (1981c, p. 31).

1t follows from the possibility of invariant application conditions
through variation of meaning that at least a modicum of exten-
sional invariance and intersection can obtain between incommen-
surable theories. For consider the sentence "This is red.
Because the application conditions of the sentence are invariant,
it continues to be applied to the same set of red individuals even
though its meaning changes. This implies that the extension of
red’ is at least partially preserved throughout shift of meaning.
Even if the extension of 'red’ changes from a property to a rela-
tion, the same set of red objects still belongs to the extension.

More generally, the stability of the use of observational
language implies that incommensurable theories may be applied
to the same observable entities. Hence reference to a common
set of observable objects may be preserved in the transition
between such theories. At the very least, there may be
extensional overlap at the observational level.

The problem is that continuity of reference at the observational
level is inconsistent with discontinuity of reference between
incommensurable theories. It will now be shown that Feyera-
bend is committed to referential discontinuity, so the conflict is
genuine.

In Feyerabend’s view, neither the pragmatic conditions of an
observation statement nor the phenomenological experience
which accompanies it determine its meaning. Rather, its
meaning depends on theoretical context.? That is, the meaning
of observational terminology is determined by a theory which
explains the entities to which the terms are applied. Thus the
meaning of the term ’red’ is not given by the pragmatic features
of its use nor by the sensation of the colour red. It is given by a
theory of redness and may vary with change of theory.® Thus,
retained vocabulary may undergo change of meaning in the
transition between theories, and new terms with new meanings
may be introduced. The meaning variance that results is the
basis of the idea of incommensurability.
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I will now examine Feyerabend’s argument that the concept of
impetus is incommensurable with the concepts of Newtonian
physics (1981d, pp. 65-7). The argument is divided into two
sub-arguments. The first argument is that the concept of
impetus cannot be defined on the basis of Newtonian concepts.
The second is that “impetus’ cannot be brought into a relation of
co-extensiveness with Newtonian expressions. From such failure
of either analytic or extensional relations to obtain, Feyerabend
concludes that the theories are incommensurable.*

Let us consider the first part of Feyerabend’s argument, which
is that the concept of impetus is indefinable within Newton’s
physics. The argument depends on the incompatibility of the
definition of impetus with basic Newtonian principles. The
concept of impetus presupposes that all sustained motion
requires continuous causation. Impetus was thought to be a
force imparted to a body by an external action, which sustains
the body’s motion by acting upon the body even after contact with
the external force ceases. But the presupposition of the concept
was denied by Newton, according to whom sustained inertial
motion does not require continuous causal influence.

Feyerabend notes, first of all, that 'impetus’ is not synonymous
with ‘momentum’: "whereas the impetus is supposed to be some-
thing that pushes the body along, the momentum is the result
rather than the cause of its motion" (1981d, p. 65). Then he
points out that the very existence of impetus is precluded by the
Newtonian analysis of inertial motion: "the inertial motion of
classical mechanics is a motion which is supposed to occur by
itself, and without the influence of any causes" (p. 65). Finally,
he argues that the concept of impetus cannot be defined within
the Newtonian framework: 'given that the movement under
review (the inertial movement) occurs with constant velocity, and
Newton’s second law, we obtain in all relevant cases zero for the
value of the force, which is not the measure we want" (p. 66).
Since the concept of impetus depends on the principle that all
motion requires a continuous sustaining cause, Feyerabend con-
cludes that it "involves laws ... which are inconsistent with
Newtonian physics” and "cannot be defined in a reasonable way
within Newton’s theory" (p. 66).

This argument shows that ’impetus’ cannot be brought into an
analytic relation with Newtonian concepts, so is essentially an
argument about meaning. However, in an indirect way it is
about reference as well. For inability to define ’impetus’ within
the Newtonian framework stems from the denial of the existence
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of a force which sustains inertial motion. It follows from such a
denial that the term ’impetus’ fails to refer from a Newtonian
point of view.

This suggests that the indefinability of such a concept is closely
f:onnected with failure of co-reference. But while the connection
is only implicit in the first part of the argument, in the second
part of the argument it becomes explicit. For Feyerabend simply
transfers the above considerations about meaning to the issue of
reference.

The second part of Feyerabend’s argument is directed against
the idea that ’impetus’ can be related to the Newtonian con-
ceptual framework by a non-definitional connection. Nagel had
suggested that, in the place of analytic relations between the
concepts of theories, empirical correlations might obtain between

such concepts. According to Nagel, such concepts might be linked
by means of

a material, or physical hypothesis according to which the
occurrence of the properties designated by some expression
in the premises of the primary science is a sufficient, or a
necessary and sufficient, condition for the occurrence of the

properties designated by the expressions of the secondary
discipline.®

Such an interrelation would be empirical because in the absence
of analytic connections between concepts, the possibility of
co-reference remains. Given that such a relationship is not a
relation of meaning, it would obtain in virtue of empirical facts
about reference. In the following passage, Feyerabend argues

that this second approach cannot be applied to the case of
impetus either:

this method amounts to introducing a hypothesis of the form
impetus = momentum

where each side retains the meaning it possesses in its
respective discipline. The hypothesis then simply asserts
that wherever momentum is present, impetus will also be
present (see the above quotation of Nagel’s), and it also
asserts that the measure will be the same in both cases.
Now this hypothesis, although acceptable within the impetus
theory (after all, this theory permits the incorporation of the
concept of momentum), is incompatible with Newton’s
theory. It is therefore not possible to achieve reduction and
explanation by the second method. (1981d, p. 67)
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The hypothesis is incompatible with Newtoniar} theory l?ecau_se
the latter precludes the existence of a force acting upon inertial
motion. Feyerabend takes this to show that ’impetus’ cannot be
empirically correlated with any Newtonian concept. .

The proposed correlation is equivalent to the a§sert10n that
impetus’ and ’momentum’ have the same extension. So the
argument is meant to show that the hypothesis is an 1pcorrgct
assertion of co-reference. The inference that the correlation fails
to obtain must therefore depend on an assumption about
reference. K

The reason Feyerabend gives for the failure of co-extenswenes:'s
is that the correlation is "incompatible with Newton’s theory..
That is, the correlation fails because the existence of impetus 1s
incompatible with Newtonian physics. This assumes that terms
whose definitions are jointly inconsistent cannot co—z:efer. .Such
an assumption is in turn supported by the fact that inconsistent
descriptions cannot be jointly satisfied. But the fact that
inconsistent descriptions cannot be true of the same t}upgs only
entails failure of co-reference on the further assumptmx} t.hat
reference is determined by the satisfaction of a description.
Thus, Feyerabend’s argument against the second way of copngct—
ing ’impetus’ with Newtonian concepts depends on a description
theory of reference.® .

The difference between these two arguments of Feyerabend’s is
that the first concerns meaning while the second concerns
reference. The conclusions of the two arguments are corres-
pondingly different: no analytic relationship as opposed to no
common reference. However, the two arguments are based upon
the same consideration. That is, both arguments d'epend on iche
incompatiblity of the concept of impetus with bgsw Newtpx}lgn
principles. In the case of the first argument, spch incompatibility
is taken to show absence of analytic connection. In the case of
the second, the same incompatibility is taken to show an absence
of extensional relation. This parallel between the two arguments
is indicative of an underlying assumption that facts about
meaning determine facts about reference.

Feyerabend explicitly draws the parallfal between the two
arguments. In the following summary of his argument, he takes
both the absence of analytic relations and the absenpe of
co-reference to follow from considerations about the meaning of
impetus’
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it was shown that the ’inertial law’ [ ] of the impetus theory
is incommensurable with Newtonian physics in the sense
that the main concept of the former, the concept of impetus,
can neither be defined on the basis of the primitive
descriptive terms of the latter, nor related to them via a
correct empirical statement. The reason for this
incommensurability was also exhibited: although [the
impetus law of inertial, taken by itself, is in quantitative
agreement both with experience and with Newton’s theory,
the ’rules of usage’ to which we must refer in order to
explain the meanings of its main descriptive terms contain
[the law that motion requires a continuous cause] and, more
especially, the law that constant forces bring about constant
velocities. Both of these laws are inconsistent with Newton’s
theory. Seen from the point of view of [Newton’s] theory,
any concept of a force whose content depends on the two
laws [motion requires a continuous cause and the impetus
law of inertia] will possess zero magnitude, or zero
denotation, and will therefore be incapable of expressing
features of existing situations. (1981d, pp. 76-7)

This assumes that it is the relation between the definition of
‘impetus’ and Newtonian principles that determines the failure of
the correlation hypothesis. Since the latter is a hypothesis of
co-extensiveness, Feyerabend clearly assumes that considerations
about the relations between concepts are capable of deciding
questions of co-reference.

Elsewhere, Feyerabend makes this close connection between
meaning and reference central to his analysis of incommensura-
bility. In his (1981e) Feyerabend associates change of meaning
with discontinuity of reference, effectively unifying the above two
patterns of argument.

In the following passage, Feyerabend defines the meaning
change of relevance to incommensurability in terms of referential
or classificatory change:

a diagnosis of stability of meaning involves two elements.
First, reference is made to rules according to which objects
or events are collected into classes. We may say that such
rules determine concepts or kinds of objects. Secondly, it is
found that the changes brought about by a new point of view
occur within the extension of these classes and, therefore,
leave the concepts unchanged. Conversely, we shall
diagnose a change of meaning either if a new theory entails
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that all concepts of the preceding theory have zero extension
or if it introduces rules which cannot be interpreted as
attributing specific properties to objects within already
existing classes, but which change the system of classes
itself. (1981e, p. 98)

On this account the notion of a semantical or linguistic rule j:S
crucial. For it is rules which determine concepts as well as their
extensions. And it is change of rules which leads to change of
meaning and reference. -

Feyerabend does not define the notion of a rule. Bu.t it is clear
from context that fundamental theoretical laws or principles are
meant to count as rules. Moreover, in a closely related context
he does comment that:

[TThe rules (assumptions, postulates) constituting a language
(a ’theory’ in our terminology) form a hierarchy in the sense
that some rules presuppose others without being presup-
posed by them ... [Tlhe customary concept of meaning 1is
closely connected, not with definitions which after all WOI.‘k
when a large part of a conceptual system is already avail-
able, but with the idea of a fundamental rule, or a funda-
mental law. Changes of fundamental laws are regarded as
affecting meanings while changes in the upper layer of our
theories are regarded as affecting beliefs only. (1981f, p. 114,
fn. 27)

The connection between basic laws and meanings is exempliﬁed
by the case of impetus discussed above. For the‘formulatlon of
the concept of impetus within Newtonian physics is precluded by
the law of inertia.

Even without a definition, however, the nature of such rules
may be inferred from their function. Feyerabend says in the first
of the two preceding passages that "objects or events are col}ected
into classes” by means of rules. Presumably, a rule determmeg a
class by specifying a property as criterial for clgss membership.
So something which lacks a criterial property is excluded frpm
class membership, and a rule which is satisfied by nqthmg
defines an empty class. Such determination of the extension of
concepts by rules conforms with the description theory ‘ of
reference. For according to the description theory, the extension
of a term is the set whose members instantiate the property
specified in the description associated with the term.
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Let us consider what follows about reference change if meaning
is governed by semantical rules in this manner. In the quote
before last (1981e, p. 98), Feyerabend gives a disjunctive
specification of meaning change. The first way for meaning to
change is "if a new theory entails that all concepts of the
preceding theory have zero extension”. Since on the present
account concepts are determined by rules, this means that the
rules of the older theory appear to be unsatisfied from the
vantage-point of the later theory. More exactly, it implies that
the rules of the two theories are jointly incompatible. The second
way in which meaning may change is if the new theory "intro-
duces rules which cannot be interpreted as attributing specific
properties to objects within already existing classes, but which
change the system of classes itself’. On this second alternative
the rules of the new theory are inapplicable to members of the
old classes; instead, they determine a whole new classificatory
system.

In either case the transition between theories involves
discontinuity of reference. For if reference is determined by
rules, then in order for there to be common reference the same
objects must satisfy different systems of rules. But on the first
alternative the same objects cannot satisfy both sets of rules:
incompatible sets of rules are not jointly satisfiable. While on
the second alternative no common objects can belong to both
systems of classes. For if the new rules attribute no properties to
members of old classes, then no criterial property specified in a
new rule can be instantiated by any members of an old class.
The systems of classes must be completely disjoint. Thus, in both
cases there can be no common reference between incommen-
surable theories, so the transition between such theories is
referentially discontinuous.

In sum, Feyerabend is committed to discontinuity of reference
between incommensurable theories. This is due to his assump-
tion that the mutual exclusiveness of the concepts of incommen-
surable theories is relevant to reference. More particularly, it is
because he assumes such conceptual incompatibility to preclude
the possibility of co-reference.

The problem, as noted earlier, is that Feyerabend is also
committed, by the pragmatic view of observation, to continuity of
reference to observable objects. For the pragmatic account allows
preservation of the use of observational vocabulary in the
transition between theories. Thus the reference of observational
terms may remain invariant between incommensurable theories,
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which is inconsistent with there being discontinuity of reference
between such theories.

Let us see whether this tension can be resolved. If both the
pragmatic theory of observation and the incommensurability
thesis are retained, there appear to be just two options available.
The first option is to minimize the discontinuity of reference
attendant upon incommensurability in order to remove the con-
flict with the pragmatic account. The second option is to deny
that stability of the pragmatic features of the use of observa-
tional language is relevant to the issue of reference.

The first option confines discontinuity of reference to the
theoretical level. That is, it might be granted that observational
terms may preserve reference through change of theory. In that
case, failure of interdefinability of theoretical concepts would at
most lead to co-reference failure between theoretical expressions.
This would remove the tension by allowing continuity of refer-
ence at the observational level in conjunction with discontinuity
of theoretical term reference.

There are two problems which prevent this approach from being
incorporated into Feyerabend’s position. In the first plgce,
according to Feyerabend, it is not just the meaning of theoretical
terminology which is determined by the basic principles of a
theory. Rather, in his view observational language also receives
meaning from the theory in which it is employed. Thus the
argument that terms which are defined on the basis of in_com—
patible principles are not interdefinable applies to observatlongl
vocabulary as well as to theoretical terms. So if the basic
principles of a pair of theories are incompatible, then
observational terms which belong to such theories cannot be
brought into analytical relations with each other. Thus by the
argument that incompatibly defined terms fail to co-refer, it
follows that the observational terms of incommensurable theories
do not co-refer.

In the second place, the first option introduces an asymmetry
between the way reference is determined for observational and
theoretical terms. For according to this approach, the reference
of observational terms is independent of theory, while that of
theoretical terms is determined by theory. This assumes that the
reference of theoretical terms is determined by description while
that of observational terms is determined by direct attachment.
But nothing in Feyerabend warrants this, since his treatment of
the issue presupposes a description theory of reference.
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The second _option is to take pragmatic factors to be irrelevant
to reference. This is to deny that pragmatic stability entails
continuity of observational reference. This removes the tension
by denying the conflict between invariance of observational use
and discontinuity of reference. It does so by asserting that there
may be continuity of the pragmatic features of observational use
even though there is complete discontinuity of reference.

To put the point in Feyerabend’s terms, this is to treat
reference as a semantic rather than a pragmatic issue. Feyera-
bend characterizes observation sentences pragmatically in terms
of the circumstances of their application, as opposed to
semantically in terms of their meaning. The present idea is that
reference is semantical and is not affected by pragmatic factors.

To say that reference is semantical is to say that a term’s
reference is determined by its meaning. Thus, in view of the
relations between their concepts, incommensurable theories are
fully disjoint with respect to reference. Since observational
meaning depends on theory, not even the extensions of their
observational terms overlap.

The distinction between pragmatic and semantical aspects of
language use enables it to be said that theories which do not
refer to any of the same entities may still be about the same
things. They may be applied to the same domain in a pragmatic
sense even if in a strict semantical sense they fail to have any
common reference. For it is a pragmatic fact about the empirical
setting in which such theories are employed that they are
brought to bear on the same phenomena.

It is also a pragmatic fact that the conditions in which an
observational vocabulary is employed remain stable through
change of theory. But on the present approach, such pragmatic
stability is not taken to affect the semantical issue of whether
observational vocabulary continues to have the same reference.
For reference depends on meaning, not the conditions in which a
term is employed.

From a pragmatic point of view, an observation sentence may
exhibit the same features regardless of the thecretical context in
which it occurs. But, on the present approach, the meaning and
reference of observational vocabulary is sensitive to theoretical
context. Opposing theories applied to the same empirical domain
may be associated with the same observational vocabulary and
may employ the same observational sentences. Yet the ontolo-
gies of such theories may differ massively; the entities posited by
one may be rejected by another. Thus, from a semantical view-
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point, the vocabulary under the interpretation of one t}}eory will
seem to fail to refer when considered from the perspective of the
other. Because of the conflict between the presuppositions of the
meanings of such terms, it appears that they do not dgnote the
same entities even though they are pragmatically applied to the
same domain. ' ' .
The distinction between reference as a strict semantic notion
and the pragmatic idea of being applied to‘t‘he same domain
removes the tension between incommensurability .and the prag-
matic account of observation. For on the strict sgmantlcal
analysis of reference, pragmatic stability affords no b351§ for the
semantic continuity of reference. The pragmatic conditions of
linguistic use at the observational level may survive changgs. of
meaning which cause reference to change. So thg transition
between incommensurable theories can be a ret.”e'rentlally discon-
tinuous one in spite of stable pragmatic conditions of observa-
tional use. .
Unlike the first option, this second approach dges cohere with
Feyerabend’s position. It is consistent with h}S view of referer}ce
as determined by rules or descriptions. And it is con31§tent with
his view that observation statements may bg characteqze@ prag-
matically. However, the second option is objectionable in its own
ight. ‘
ngirst of all, it overlooks the role of pragmatic determinants of
reference. In order to deny continuity of reference for obser-
vational terms, it must be denied that rgference can be ﬁ?ied
directly by means of pragmatic relationships such as ostension.
In effect, to sustain the idea that reference may be discontinuous
at the observational level, comprehensivg use must be made of a
description theory of reference. That is, it must be assumed that
the reference of an observational term is determined solely by the
ription which specifies its meaning. ‘
d%‘scfr é)uppose that Ia)n observation language is employed by a pair
of incommensurable theories. Because the meaning qf obs.er—
vational vocabulary is assumed to depend on the thgo.ry in which
it is employed, it would follow that the deﬁmt‘;lon of any
observational term defined in one theory would be incompatible
with fundamental principles of the other theory. To @eny that
any observational term of one theory may co-ref'er' yvfch obser-
vational terms of the other theory, such incompatibility must be
taken to imply failure of co-reference. But that assumes that t_he
reference of observational terms is determined by the descrip-
tions which define them.
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But this is problematic, for it leads to a denial of ostensive
determination of reference. Consider an observational term
occurring in a pair of incommensurable theories which has a
unique ostensive definition. It follows from the above that the
extension of the tokens of the term occurring in one theory can
have no members in common with the extension of tokens of the
term which occur in the other theory. Even if the ostensive
definition of the term is the same in both theories, the term as
used in either theory has completely distinct reference. But to
deny that tokens of a term ostensively defined in the same way
may co-refer is to deny that the reference of an observational
term may be determined by ostension. And to deny that osten-
sion may determine reference is to reject the fundamental means
by which linguistic expressions are linked referentially to the
extralinguistic world.

A second problem with emphasis on semantical at the expense
of pragmatic factors is the apparent consequence that there can
be no conflict between the content of incommensurable theories.
The problem is that conceptually disparate theories do appear
capable of such conflict; and this depends at least in part on their
pragmatic application to the same domain.

Let us consider the case of "impetus’ again. As we saw earlier,
Feyerabend rejects the attempt to correlate the concept of
impetus with Newtonian concepts by means of a hypothesis of
co-extensiveness such as ‘impetus=momentum’. If no pragmatic
factors are relevant to reference, it would appear to follow that
there is no relation of co-reference linking either observational or
theoretical expressions of the two theories. That is, it would
seem that the content of such theories has nothing whatsoever to
do with each other. In particular, it would appear to follow that
no sentence about impetus may conflict with any sentence about
momentum. For in order for the truth of a sentence about the
impetus of an object to be incompatible with that of a sentence
about the object’s momentum, the terms ’impetus’ and ’momen-
tum’ must at least have overlapping reference.

The problem with taking such theories to be completely
unrelated to each other is that sentences about impetus and
momentum may be applied to the same phenomena. As a prag-
matic fact about the circumstances in which they are applied, the
terms ‘impetus’ and 'momentum’ may be predicated of the very
same bodily motion. According to the above reasoning, such
predications do not conflict with each other because the terms do
not have the same extensions. But it is unnecessary to reject
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nd’s view that the two terms cannot co-refer in ordell' o
S}?vari;Zt sentences applying the two terms to the same object
i atible. _
al’;a}:: iioelgfal that the terms ’impetus’ an@ ’momentgn}’ .co-refer is
not simply the claim that their extensions are d1s301nt: It ;z
rather a denial that the terms could 1jefer to the same t].:nng. /
a pragmatic fact, both terms are appl}ed to the same obJectfs, v1tz.
projectile bodies. Because they geﬂ:her c‘o-refer nor refer to
separate things, such joint application implies that at least one
fails to refer. Now, ’“impetus’ canl}ot refer. fr'om a Ngwtomgi
perspective because the existence of impetus is 1ncompa‘§1b.le wit
Newtonian assumptions about projectile motion. }?fut this }mphes
that the truth of a sentence which predlqates impetus’ of han
object is incompatible with Newtor}’s physms. . Taken tgglef exf"
with the pragmatic fact of joint application, the incompatibility };)
the concept of impetus with Newton’s l'aws therefore entails the
existence of a conflict between the theories.

5.3 Kuhn’s original position

’s views have changed and several stages in j:he; deyelop-
ﬁgﬁ if his position on reference change. may be'dlstlngmshed‘
This section examines Kuhn’s original position in his (19703).'

The development of the position may pe brought out by bmeﬂ};
tracing the changes in Kuhn’s handling of the_: metaphor o
"world-change”. Originally, he sugggsted that in some s}ianse?'
"when paradigms change, the world 1fcself changes with t emf
(1970a, p. 111). This depicted paradigm ghar}'ge as a form o1
space travel. "It is rather as if’, he said, "the profess1?na
community had been suddenly transported.to another planei_: (p.
111). But he soon changed his tone and it emerg_ed thgt, in so
speaking, his point had been to stress alterations 1n bas;c
ontological categories (1970b, pp. 269-7()3 275). So he came to
moderate the metaphor, choosing to say instead that languag(las
cut up the world in different ways” (1970b, p. 268). It was onby
later, when the role of the metaphor was 'largely taken over ly
other formulations, that the position came 1ntp focus. "Now little
remains of the original image except th? claim that langua}glres
impose different structures on the world” (1983, p. 68%). It1 as
largely been replaced by new turns of phrasei, such as "homology
of lexical structure" and "taxonomic structure” (1983).
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If it is not a metaphor, the world-change image loses its point:
literally it defies belief, but figuratively it is a forceful image.”
The point of the image is that paradigms differ so radically that
it is as if they were about different worlds. Since scientists do
not literally change worlds when they convert to a new paradigm,
the question arises of how to interpret the notion of reference in
the context of the world-change metaphor.

Let us consider the following passage, which is Kuhn’s most
explicit original treatment of reference:

the physical referents of these Einsteinian concepts [i.e.
space, time and mass] are by no means identical with those
of the Newtonian concepts that bear the same name. (New-
tonian mass is conserved; Einsteinian is convertible with
energy. Only at low relative velocities may the two be
measured in the same way, and even then they must not be
conceived to be the same.) (1970a, p. 102)

He adds that Newton’s laws are not limiting cases of Einstein’s
because in the transition between them "we have had to alter the
fundamental structural elements of which the universe to which
they apply is composed” (p. 102).

To say that both Einsteinian and Newtonian concepts refer and
that in the transition between them "structural elements” of the
universe have had to be changed suggests the existence of
referents to which the concepts of the rival paradigms suc-
cessfully refer. That is, it seems to imply that paradigms possess
their own referents and that the change between paradigms
involves a change in the nature of the world to which the
paradigms refer. But the passage is ambiguous and the reading
which best fits Kuhn’s later discussion is neither the only nor the
best interpretation available. Consequently, no unequivocal
analysis of Kuhn’s original view of radical reference change can
be given.

The following procedure, not designed to yield a definitive
interpretation, will be adopted. It will be assumed that Kuhn's
position is ambiguous and that there is more than one acceptable
interpretation of it. Three distinct interpretations will be given,
The first reading to be given is the one that fits best with Kuhn’s
later position. But it will be shown that a second interpretation
is to be preferred to the first one. Criticism of this second
position will be given, which will lead to the formulation of a
third interpretation. It will then be shown that, understood in
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this third way, Kuhn’s point depends on a description theory of
reference and leads to unacceptable consequences.

On the face of it, the first of the last two~q1'10ted passages bas
the following two implications about Einsteinian and Neyvtoman
terms for mass. First, it implies that .both Neyvtoman aqd
Einsteinian 'mass’ do in fact succeed in referring to their
respective kinds of mass. Second, it implies that the two terms

have the same reference. N
dOT}Iigtﬁrst interpretation is consistent with Kuhn's la.te.r position,
which will be discussed in 5.4. In his later position, Kuhn
associates classificational change with reference change: general
terms denoting classes undergo extfansional change whpn the
system of classificational groupings is altered,.. With this later
view in mind, it is possible to interpret Kuhn’s treatment of the
two concepts of mass in the above passage as follows. The
Einsteinian and Newtonian concepts of mass may be .taken to
belong to distinct systems of classification of the objects ar}d
processes studied by physics. As such, the. two concepts are dif-
ferent means of classifying a shared domain of phys1ca}1 obJ'ects.
Both terms successfully refer, yet because they cla}ss1fy differ-
ently they do not refer to exactly the same class of objects.

This way of reading the passage 18 su1tab1e: on thrge counts.,
First, the expressions 'Newtonian rqass’ and. Emsteupan mass
suggest that there is a set of objects .whlch constitutes the
extension of the Einsteinian and Newtonian ‘terms respect1yely.
Second, Kuhn says that those referents are "by no means iden-
tical", which could be taken to mean that they are not exac%tly the
same class of objects. Third, the comment that bqth kinds of
mass may be measured in the same way at low velgmty suggests
that the extensions of the two terms intersect with respect to

set. o

S?l‘x?l?liige passage could be taken to mean th?.t Einsteinian apd

Newtonian ’mass’ successfully refer to then" own respectlve8

reference classes which partially overlap Wlth each other.

Kuhn’s later position could therefore be supenmp(?sed upon the

above passage in order to provide retrospective clarification of his

iginal view. ‘

Or’Il‘ilis interpretation of the passage is, howeYer, prob"le.matlc. Il’i
depends on taking the phrase "by no means identical” in a weia
and slightly unnatural sense which allows there to be an overlap
of reference. The phrase is consistent with a stronger inter-
pretation on which the extensions have no common mgmbers at
all. For to say that two things are by no means identical tends
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more clearly to suggest that absolutely nothing is shared by
them. Moreover, this stronger sense is equally consistent with
the passage. For it is clear from the first parenthetic remark
that the two sorts of mass are considered to be entirely different
in nature: one is conserved while the other converts with energy.
So there is at least as much reason to take it that the two terms
have quite distinct extensions which do not intersect even
partially.

Yet locutions such as ’the physical referents of Einsteinian [or
Newtonian] concepts’ or 'Newtonian [or Einsteinian] mass’ seem
to imply that both of the terms do have reference. Given the
stronger interpretation of "by no means identical”, this would in
turn imply that Einsteinian and Newtonian 'mass’ do not co-refer
at all even though both refer. This cannot be the case, for it
would then follow that at least one of the two terms fails to refer
to any ordinary physical objects which possess mass. That is, it
implies that either Einsteinian or Newtonian *mass’ fails to de-
note everyday masses and yet succeeds in referring. But neither
term can refer successfully if it in fact fails to refer to stereo-
typical masses.

In sum, the first interpretation is strained because it allows
extensional overlap. The phrase "by no means identical” seems
to rule out common reference altogether. But then it is unclear
how to combine non-overlap with successful reference. The
second interpretation, to which I now turn, attempts to combine
co-reference failure with successful reference by making use of
Kuhn’s metaphor of "world-change".

To say that Einsteinian and Newtonian ‘'mass’ cannot both refer
and refer disjointly amounts to saying that they cannot both refer
to objects in the same world. But what if they refer to objects in
different "worlds"? Given Kuhn's use of the "world-change"
metaphor, the possibility that paradigms are about their own
"worlds" demands consideration. If the metaphor is taken as a
metaphor, it might be said that paradigms are associated with
"worlds”. Such "worlds" are determined by the ontology of the
paradigm and reference, for each paradigm, is relative to "world".

This second interpretation accords with what seems to be a
popular way of reading Kuhn. It appears to be widely held that
Kuhn’s position is that there is a radical discontinuity of refer-
ence between incommensurable paradigms, because the terms of
each paradigm refer to objects within its own "world".? Such an
interpretation has the merit of consistency with the passage
being examined. For if it can be satisfactorily explicated, it
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would enable the Einsteinian and Newtonian uses of ‘mass’ to
refer successfully without co-referring. . )

But what is it for the terms of a paradigm to refer to a WOI'ld: ?
It may be assumed for present purposes that Kuhg is a realist
for whom the world independent of theory does not %tself f:hange
in the transition between theories.’’ So reference in a World
will not be the same thing as reference to actual objects in the
world. ‘

Instead of thinking of the "world" of a paradigm as the Worl’d
itself, we might think of it strictly in terms "of the para(.ilgm‘s
ontological commitments. That is, the "world" of a paradlgm is
the set of objects which exist according to thg pazjad1gm. If w;vle
take this to mean that the "world" of a paradlgm is the way the
world would be if the paradigm were true, then it 1s plau&]ole to
approach the idea in the following manner. In a discussion of
Kuhn’s paradigms, Cedarbaum (1983) interprets the concept of a
paradigm using the notion of a semantical n}'odel. Though Cedgu;—1
baum does not explicitly equate the "worlfi .of a paradigm wit
its model, it is a natural extension of his idea to analyze the

he ’ " AL 1.
notion of a "world” in terms of that of a mode '

Cedarbaum suggests that the concept of a paradigm should be
understood as follows:

The essential constituents of a paradigm,. for Kuhn, are an
axiom system and a model (in the technical sense) of that
system. (1983, p. 204)

According to Cedarbaum, the technical sense of ‘model’ is defined
this way:
A 'model’ of a theory is a logical interpreta'tion of the thfzory,
a choice of a universe of variables over which the quantifiers
range and an assignment of denotations to the term letters,
under which all of the axioms of the theory are true. (1983,
p. 2100
i tical features of
To illustrate, Cedarbaum compares the seman ;
'‘sun’ and ’planet’ with regard to the models of Ptolemaic and
Copernican astronomy:
sun’ i itional view of
The term ’sun’, for instance, on 'the tradi '
naming, has a different intension in the Copernican model

than in that of Ptolemy, and the word ’p}ane'.c’ has both .a1
different intension and a different extension in one mode

than in the other. (1983, p. 205)
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Presumably, the extension of 'planet’ includes the earth in the
Copernican model but does not include it in the Ptolemaic. So, if
reference is understood as relative to a model, the shift between
the two theories involves a change in the reference of ’planet’.

If we equate the meaning of the term ’world’ as used by Kuhn
with that of 'model’ in this sense, then reference within the
"world" of a paradigm becomes reference within its model. Then

we might follow Cedarbaum when he claims that, according to
Kuhn:

The model for the Newtonian theory is not a submodel of the
model for the Einsteinian theory. In the former, for
example, ‘'mass’ refers to a substance which is conserved,
while in the latter it refers to a substance which is
convertible with energy. (1983, p. 206)

This approach accords with the present interpretation of Kuhn’s
view of reference in terms of reference relative to the "world" of a
paradigm. Instead of talking of reference relative to a paradigm
we may speak of reference in a model. On this approach, incom-
mensurable theories have disjoint models. Because reference is
understood as restricted to the model of a theory, the terms of
incommensurable theories consequently do not co-refer.

Analysis in terms of models is more perspicuous than talk of
‘worlds”. Moreover, it reconstructs a significant part of what
Kuhn meant to convey with the "world-change” metaphor. The
“world” of a paradigm is the way the world is according to the
paradigm’s ontology. It is the way the world would be if the
paradigm’s ontological commitments actually obtained. In this
respect the notion of a model captures what is essential to the
notion of a "world".

But there is a serious shortcoming with the notion of a model
which prevents it from being of any real use in the present con-
text: namely, that nothing follows from the notion of a model
about extralinguistic reference. If a theory has a model its terms
do not necessarily refer; a model is how things would be if they
did refer. If the notion of a "world" is construed in terms of the
notion of a model, then the question of extralinguistic reference
remains completely unanswered.

Models reflect theory rather than world and do not necessarily
correspond to reality. The model of a theory is determined by the
semantical truth conditions of a theory; it is a semantic inter-
pretation of the theory, relative to some (actual or non-actual)
domain, on which the theory is true. If the theory is false or if
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its terms do not refer, then the actual world does not constitute a
model of the theory. Thus the question of whether a model
corresponds to reality reproduces the question of Whether the
theory’s terms actually refer. To say that a term re:fers in some
model is not yet to say that it really does refer, for it remains to
ask whether the actual world is a model of the.thgory. So the
fact that Einsteinian or Newtonian ‘mass’ refer within the models
of their respective theories does not decide the question of
whether they refer outside of a model to actual masses.

Thus the second interpretation of the Kuhn passage does not
yield the required thesis about reference. What is needed is an
account on which both terms really do refer. Talk of models and
metaphorical "worlds" does not provide sgch an account. Nor
does such talk provide an account of radical reference change.
For if the question of reference remains unanswered, then so
does that of reference change.

The only way this interpretation can have; thg consequence
either that both terms refer or that there is d1§cont1nu1ty of
reference would be to combine it with a re_]ecmpn of extra-
linguistic reference. If there is no model—trans'cendmg reference
to extralinguistic entities, then it m%ght bg said that the terms
employed by paradigms refer to objects in thg modfal. gf the1§
paradigm. Then paradigms would be referen@ally ‘d1s301nt an
the transition between them referentially dlsconfc1nuou§. As
against this approach, however, it will be a;‘gued in secfmo'n 7.6
that such an outright rejection of reference is problematic in its

n right. . .

OY Willgnow propose an interpretation according to yvhmb Kuhn is
not committed to the actual reference of both Einsteinian and
Newtonian 'mass’. On this third interpret‘ation,'Kuhn employs a
description theory of reference on which dlffergnce in the
definition of the two terms is relevant to. thglr refgrence.
According to the analysis of the two terms yvhwh is entailed by
this interpretation, Newtonian and Einsteinian occurrences of
'mass’ do not co-refer and at least one of them fails to have
reference. ' ‘ o _

The novelty of this third interpretation consists in 1ts a_nalys1s
of Kuhn’s use of the term ’reference’. The proposal is that
Kuhn's word ‘referent’ not be taken literally. It is not to be read
as 'referent’ and is not to be taken to imply referenc? at gll.
Instead, it may be glossed as ’purported referent’ or ’putative
referent’, which makes the question of actual reference a sepa-
rate issue. Similarly, the locutions ’Einsteinian mass and
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‘Newtonian mass’ are not to be understood to entail the existence

of different sorts of mass, but a difference in purported reference.

In parallel fashion, Kuhn’s talk of "worlds" may be replaced by a

locution such as ’the way the world is purported to be’.

So, in particular, let us take the term ’referent’ in the Kuhn
passage above as elliptical for 'putative referent’. Thus Kuhn’s
claim that the "physical referents” of Einsteinian and Newtonian
‘mass’ are "by no means identical” may be read as a statement
about what they putatively refer to. Namely, the terms purport
to refer to quite distinct things. More precisely, the descriptions
which specify what purport to be the referents of Einsteinian and
Newtonian 'mass’ are mutually inconsistent.

Kuhn’s treatment of reference in the passage under analysis
suggests tacit acceptance of a description theory. His parenthetic
argument against the co-reference of the tokens of mass’ appeals
to disagreement over the conservation of mass. For, as evidence
that they do not co-refer, he notes that "Newtonian mass is con-
served; Einsteinian is convertible with energy". This assumes
that the inconsistency of these two descriptions is evidence
against co-reference, which assumes descriptive content is rele-
vant to reference. Moreover, his final parenthetic remark that
the two masses can be measured in the same way at low velocity
but "must not be conceived to be the same" is also given as
evidence against co-reference. Not conceiving of something as
the same as some other thing is only relevant if the way
something is conceived of is relevant to reference. To assume
that the latter is of relevance to reference is to assume that
descriptive content determines reference.

The present interpretation combines this description-theoretic
analysis of Kuhn’s view of reference with the reading of Kuhn’s
word ’referent’ as 'putative referent’. The interpretation squares
with Kuhn’s view that Einsteinian and Newtonian occurrences of
‘'mass’ do not have the same extension. For on the assumption of
a description theory of reference, the inconsistency of the descrip-
tions precludes co-reference. Moreover, the interpretation of
‘referent’ as putative referent’ removes the implication, conveyed
by Kuhn’s use of the word 'referent’, that both of the terms do in

fact refer. Thus it removes Kuhn’s apparent commitment to the
concurrent existence of Newtonian and Einsteinian masses.

Such an interpretation in terms of a description theory can,
however, be shown to have consequences which are themselves
unacceptable. The fundamental difficulty is that it leads to an
improper analysis of the relation between the Einsteinian and
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Newtonian concepts of mass. For it implies that the two concepts
are unable to function as conflicting characterizations of a
common physical property, but instead constitute concepts of
quite distinct quantities.

Let us consider what follows if the reference of Einsteinian and
Newtonian ’mass’ is determined by description. Given Kuhn's
remarks about the difference between the concepts, this would
presumably imply that the Einsteinian term ’mass’ (putatively)
refers to a magnitude which is convertible with energy while
Newtonian ’'mass’ (putatively) refers to a magnitude which is
conserved. Since the same property cannot both be convertible
with energy and not be so convertible, it follows that the terms
do not refer to the same property. Thus, the assumption that
reference is determined by description in this way has the
consequence that the Einsteinian and Newtonian concepts cannot
be opposing characterizations of the nature of a single physical
magnitude referred to by both theories as ‘'mass’.

This consequence has a number of objectionable features. In
the first place, it implies that Newton’s theory cannot be con-
tradicted by denying that mass is a conserved quantity. Given
that the Newtonian concept of mass is a concept of mass which is
conserved, to deny that mass is conserved is ipso facto not to
speak about the same kind of mass. In the second place, if New-
tonian ‘mass’ only refers to mass if it is conserved, then certain
sorts of experimental results are ruled out altogether. For
example, it would be impossible to discover empirically that the
mass referred to in Newtonian explanations of physical motion is
convertible with energy. In the third place, given that the two
terms fail to co-refer for conceptual reasons, it would be impos-
sible for both theories to be partially correct accounts of mass.
For reasons such as these, application of the description theory
appears to yield a mistaken analysis of the relation between the
two concepts of mass.

There is no need, however, to impose a description-theoretic
analysis on the relation between the two concepts. For it may be
denied that the reference of 'mass’ is determined by theoretical
description. Instead, we may say that both theories are about
mass and that they predicate different properties of the physical
magnitude which both refer to as ‘mass’. Thus the two theories
disagree about the nature of mass and their opposing descrip-
tions of mass constitute more or less correct accounts of it. On
such a view, there is no radical discontinuity of reference in the
transition between the two concepts of mass, for the term ’mass’
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retains its reference. There is a maj

) nce. jor change of theory and an
assoc.lated eyolutlon of the concept of mass; but the two theories
remain conflicting accounts of the same thing.!?

5.4 Kuhn’'s later view

Kuhn’s latgr treatment of reference change resembles the first
mterpreta’mon of his original position discussed in 5.3. It is a
restmctgd thesis according to which the reference of key
;igﬁggﬁl terms varies in the context of overall referential

Bneﬂy, Kuhn’s later position associates change of reference
with classificational change. Languages and theories incorporate
system§ of classification which organize and classify objects into
pategopgs. Systems of classes or categories may differ as to how
they 'd1v1de objects into classes. The language associated with a
classificatory system may be altered semantically if the system is
tra}ﬁpsfoi'med. Terms with. a given extension within one classifi-
;?1 ;3}11121- Ss;:sslrél may acquire a new extension in being moved to
. In Kuhn’s later writing, there is a significant recasting of the

World—chgnge" metaphor. In its later use the image may be in-
terpreted in terms of categorial change: the term ’world’ refers to
a system of categories, and ’the world of a theory is a theory’s
categorial system. Kuhn says, for example, that "languages cut
up the yvorld in different ways" (1970b, p. 268) and that "lan-
guages impose different structures on the world” (1983, p. 682)
Presumably, the "world"” of a theory is the system of catégories of
classes produced by cutting up or structuring the world. At the
ievgl‘ of metaphysics, the recast metaphor is indicative of a
gosnlon weaker than the one originally suggested by talk of
Wo'rld-change". For to say that the world can be cut up in
various ways implies that there is one world and that it is
divisible in a variety of ways.

Kuhn"s concern with the difference between the systems of
z(:ategomes. employed by languages surfaces explicitly in his
J*:.,1‘97Ob) with his comment that "languages cut up the world in
different ways"” (p. 268). He elaborates the point with reference

tob‘;)}}f 1§:xample of ’gavagai’, Quine’s imagined native word for
rabbit:
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Quine points out that, though the linguist engaged in radical
translation can readily discover that his native informant ut-
ters *Gavagai’ because he has seen a rabbit, it is more diffi-
cult to discover how ’Gavagai’ should be translated. Should
the linguist render it as 'rabbit) ‘rabbit-kind’, ’rabbit-part’,
‘rabbit-occurrence’, or by some other phrase he may not even
have thought to formulate? (1970b, p. 268)

In using Quine’s example to illustrate the ideg of alternative
linguistic orderings of the world, Kuhn’s point 1s that the
concepts under which objects are classified depend on conceptual
scheme. For instance, a native language with a fundamgntal
ontology of occurrences or parts of things may conceive rabbits as
occurrences of rabbithood or as collocations of rabbit-parts.

There is a formal similarity between the gavagai example apd
the case of mass discussed in 5.3. In both cases, alternative
conceptual frameworks are brought to bear on the same set of
objects, viz. rabbits or material bodies. In both cases the _set Qf
objects is invariant, though the concept under which the object is
subsumed varies with framework. - .

Most of the examples discussed by Kuhn, however, exhibit a dl.f-
ferent kind of relationship. In general, Kuhn discusses cases In
which one or more object or sets of objects is transferred from one
natural category to another, thus altering the membership of the
categories. For example, Kuhn tells us that:

Dalton’s atomic theory ... implied a new view of chemical
combination with the result that the line separating the
referents of the terms ’mixture’ and ’compound’ shifted;
alloys were compounds before Dalton, mixtures .after.‘..
Whatever the reference of ’compound’ may be, in this
example it changes. (1970b, p. 269)

In this passage Kuhn claims that the reference of a pair of
general terms changes due to the transfer of a subset ‘petween
their extensions.’* Such a change of extension constitutes a
change of higher-order categories in the context.of lower-order
order categorial invariance. The example is partially analogous
with the gavagai and mass cases at the level of the transferred
set: the category of the alloys remains stable throughout the
change. ‘

The change of reference discussed in the above passage 1s
limited because it combines change of classification with
preservation of reference. The restricted nature of the reference
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change thesis which this implies is further exemplified by the
following passage, also from Kuhn’s (1970b):

normal science depends [on] a learned ability to group ob-
jects and situations into similarity classes... One aspect of
every revolution is, then, that some of the similarity rela-
tions change. Objects which were grouped in the same set
before are grouped in different sets afterwards and vice
versa. Think of the sun, moon, Mars, and earth before and
after Copernicus; of free fall, pendular and planetary motion
before and after Galileo; or of salts, alloys, and a sulphur-
iron filing mix before and after Dalton. Since most objects
within even the altered sets continue to be grouped together,
the names of the sets are generally preserved. Nevertheless,
the transfer of a subset can crucially affect the network of
interrelations among sets. Transferring the metals from the
set of compounds to the set of elements was part of a new
theory of combustion, of acidity, and of the difference
between physical and chemical combination. (1970b, p. 275)

As with the preceding quotation, the reference change described
in this passage is restricted in scope. Not all terms are affected
by change of reference, and those which are affected may partial-
ly preserve their extensions. A set of objects which is transferred
from one set to another may be referred to under both systems of
classification. The terms which refer to the transferred objects
and sets may themselves preserve their reference through change
of classification.

To judge from Kuhn’s examples, the alleged changes of refer-
ence appear to be confined to higher-order categories. For while
the putative reference of the general term ’planet’ changes, the
singular term ’earth’ continues to denote the earth. In the
Dalton case, the extension of ’alloy’ is constant while the
classification of the alloys as compound or mixture varies. In
such cases, the change of reference occurs at the level of the more
general categorial terms, such as ‘compound’ or ’planet’, to whose
extensions the alloys or the earth belong.

Kuhn has a more explicit discussion of continuity of reference
elsewhere. In his (1979) he endorses the causal theory of
reference as applied to individual objects. But he raises
objections to its account of the reference of kind terms. He
adopts the position that reference to individual objects may be
preserved while reference to kinds is subject to change.
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Kuhn's objection to the causal theory concerns the role of
ostension in fixing reference. He grants that, "in the case of
proper names, a single act of ostension suffices to fix reference”
(1979, p. 412). But he argues that the reference of a kind term
cannot be fixed simply by an act of ostension:

if T were to exhibit to you the deflected needle of a
galvanometer, telling you that the cause of the deflection
was called "electric charge,” you would need more than good
memory to apply the term correctly in a thunderstorm or to
the cause of the heating of your electric blanket. Where
natural-kind terms are at issue, a number of acts of osten-
sion are required. For terms like "electric charge,” the role
of multiple ostensions is difficult to make out, for laws and
theories also enter into the establishment of reference...
[Elstablishing the referent of a natural-kind term requires
exposure not only to varied members of that kind but also to
members of others — to individuals, that is, to which the
term might otherwise have been mistakenly applied. (1979,
pp. 412-3)

In so arguing, his objection appears to be twofold. First,
reference to a kind cannot be fixed by ostension of a single object,
for such ostension cannot itself determine what does and what
does not belong to the kind. Second, in fixing the reference of
terms for unobservable kinds pure ostension must be supple-
mented by theoretical description.

There is no need to criticize Kuhn’s rather sketchy remarks on
the causal theory of reference in detail. But the following points
should at least be briefly noted. As we saw in Chapter Two, the
causal theory of reference can allow a role to multiple ostensions
in establishing reference. It may also grant a role to descriptions
in fixing the reference of theoretical and kind terms. More
importantly, Kuhn appears to confuse the issue of what is re-
quired to learn the use of a term with what is required to fix its
reference. It is true that learning the expression ’electric charge’
as applied to a galvanometer will not enable one to apply the
expression in situations for which one has received no instruc-
tion. Nevertheless, the extension of ’electric charge’ may still be
established by fixing it as the physical magnitude measured by a
galvanometer. These reservations notwithstanding, Kuhn’s ob-
jections are in accord with the view that the causal theory needs
more than a simple ostensive model of reference-fixing (see
sections 2.5-2.6).
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In the follovs{ing_ passage, Kuhn puts forward the thesis that
refer?nce to individual objects may be preserved while their
classification changes:

the f:ausal theory of reference [is] a significant technique for
tmmng the continuities between successive theories and
simultaneously, for revealing the nature of the differences,
betvyeen them... The techniques of dubbing and of tracing
lifelines permit astronomical individuals — say, the earth
and moon, Mars and Venus — to be traced through episodes
of thegry change, in this case the one due to Copernicus.
Thg lifelines of these four individuals were continuous
during the passage from heliocentric to geocentric theory
but . 1§he four were differently distributed among ﬁaturai
families as a result of that change. The moon belonged to
the family of planets before Copernicus, not afterwards: the
earth to the family of planets afterwards, but not be’fore
(1979, pp. 416-7) '

The nature of the change of classification that takes place is
more fully described in a later paper (1981):

Before [the shift from Ptolemaic to Copernican astronomy]
occurrgd, the sun and moon were planets, the earth was not.
After it, the earth was a planet, like Mars and Jupiter; the

sun was a star; and the moon was a new sort of
satellite. (1981, p. 2) ort of body, a

Qn the basis of these two quotations, Kuhn does appear to hold a
differential reference change thesis: the extensions of kind terms
vary, but reference to the individual items in their extensions is
preserved.

There are a number of problems with interpreting Kuhn’s thesis
of th(? preservation of reference of names. The first is due to a
peculiarity of the astronomical example: viz. the sun, moon and
pianfets are all observables. Does this suggest that’ the thesis
appillg,s only to t?eunames of observable objects? If so, then it
would appear to follow that si
would WII)& oy t singular reference to unobservables

Hovx{ever, there is no need to interpret Kuhn’s thesis as
applymg exclusively to names for observable objects. For Kuhn’s
@bgectlons to the causal theory concern reference to kinds; they
raise no difficulties about reference to particular en,tities
f;zbservable or otherwise. Moreover, he does allow that reference,
o an unobserved cause may be secured by appeal to its observed
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effects. For while he denies that the full extension of ’electric
charge’ can be fixed by the description of the cause of a single
ostended effect, he grants that singular reference to the unob-
served cause of the particular effect may be secured:

pointing to a galvanometer needle while supplying the name
of the cause of its deflection attaches the name only to the
cause of that particular deflection (or perhaps to an unspeci-
fied subset of galvanometer deflections). It supplies no
information at all about the many other sorts of events to
which the name ’electric charge’ also unambiguously refers.
(1979, p. 411)

Given that singular reference to a particular unobservable cause
is acceptable to Kuhn, he would appear to have no basis on
which to deny singular reference to unobservables.

A further question of interpretation arises because of the
emphasis in Kuhn’s (1979) on stability of reference to individuals
rather than kinds. The astronomical example involves stability
of reference to individual bodies and change of extension at the
level of the class of planets. But, in contrast, Kuhn’s Dalton
example concerns the transfer of the set of alloys from the com-
pounds to the mixtures: the kind term ’alloy’ refers to the set of
alloys throughout the re-classification. Given Kuhn’s view that
categories change with change of theory, the question arises of
why that set should not be altered.

Part of the answer to this appears to be rather simple. Namely,
Kuhn's thesis is a limited rather than a radical reference change
thesis. So it suffices to say on Kuhn’s behalf that change of
theory need not alter every class of the classificational system.

But this does raise the question of how stability of reference to
kinds differs from stability of reference to individuals. For Kuhn,
apparently, what it takes for the extension of a kind term to
remain stable differs from what it takes for reference to an
individual to be stable. What makes the extension of ’alloy’
remain the same differs from what makes the reference of ’earth’
stable. The former is due to the retention of a belief in the
homogeneity of the class of alloys, while the latter is due to
continued application of the term to the same object to which it
was originally attached.

Why is the reference of kind terms determined differently from
that of names? As we saw earlier, Kuhn denies that the refer-
ence of a kind term may be fixed by simple ostension in the way
that a name’s referent may be fixed. Thus, the causal theory
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ensures stability of reference to individual i :
i s, not to kinds. i
because of the difference between individuals and ki;gszs This is

When one makes the transition from proper names to the
names of ngtural kinds, one loses access to the career line or
lifeline which, in the case of proper names, enables one to
check the correctness of different applicatic’)ns of the same
term. The individuals which constitute natural families do

have lifeli ily 1
iy 4(;1 )1 elines, but the natural family itself does not. (1979,

Kuhq’s point is that with a name one can check to see if a
1nd1v1dual. is the same as the one to which the name Waz
ai;tached In an original naming ceremony. But kinds contain
dls.crete members, and ostension does not itself determine which
objecfgs, other than those present at the naming cerem
C(;I{lsﬁtute the extension of the kind. o
uhn’s po@nt appears to be an epistemic one.!®
find out which objects belong to a k%nd, aside from tﬁ?s??g’t}fo
ost'ended san;ple-set, must involve a theory about the membe:
ship of_ the kind. This is also suggested by Kuhn's view that the
extgns‘mns .of categorial terms such as ’planet’ are subject to
variation with change of theory. For the extension of such terms
cl}'llanges because‘the theory of what belongs to such categories
changes. In d}scuss1ng the re-classification of astronomical
bodies by Copernican theory, Kuhn says:

Tha.t‘sort of ‘redistribution of individuals among natural
families or kinds, with its consequent alteration of the
features salient to reference, is, I now feel, a central
(perhaps the central) feature of the episodes i have pr

viously labeled scientific revolutions. (1979, p. 417) o

Moreover, in his (1981) he suggests that:

What characiferizes revolutions is, thus, change in several of
t_he taxonomic categories prerequisite to scientific descrip-
tlops and generalizations. That change, furthermore, is apn
adjustment not or}ly of criteria relevant to categoriza‘ti:)n but
a}so .of the way in whiqh given objects and situations’ are
distributed among pre-existing categories. (1981, p. 25)

éiuhn’z view appears to be that the extension of kind terms
eper;) s on thgory. Whereas reference to an individual object
may be determined by an original naming ceremony, reference to
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kinds depends on classification and changes with classificatory
change.

Now this does appear to make reference overly dependent upon
classification. For it seems not to allow the possibility that the
alloys were wrongly classified as compounds and that the
extension of ’compound did not in fact change.’® And it
appears to underestimate the extent to which the reference of
theoretical terms may be independent of particular theories. 1
will return to these points later in the section.

Let us adopt the following interpretation of Kuhn’s view: he
holds that the reference of kind terms depends on theory because
theory is needed to group objects into kinds. On this inter-
pretation of his position, however, Kuhn can be shown to be
committed to stability of reference for low-level kind terms.!?
This is because establishing stability of singular reference to
objects must also introduce theoretical considerations.

In a passage which was quoted earlier, we find Kuhn stating
that: "the techniques of dubbing and of tracing lifelines permit
astronomical individuals — say, the earth and moon, Mars and
Venus — to be traced through episodes of theory change" (1979,
p. 417). The example of the heavenly bodies is in fact a case in
which considerable theoretical apparatus must be brought into
play. For in order to "trace the lifeline” of an "astronomical
individual’, an astronomical theory is required.

Kuhn appears to accept, for example, that the term "Mars’ still
refers to the same object that it referred to in earlier use
originating from the name’s introduction. But to determine that
Mars is the original referent, it must be established which object
"Mars’ originally denoted. And this in turn requires a theory
which provides information about the past movement and posi-
tion of the planet Mars. It is also necessary to show that present
use continues to apply the term to the same body. Such determi-
nation of past and present reference for 'Mars’ requires a theory
about the behaviour of heavenly bodies.

To identify an observed phenomenon as the planet Mars
requires rudimentary knowledge of astronomy. By contrast, to
determine that distinct objects — dogs, say, or trees, or pieces of
metal — are members of a single kind need not involve extensive
theory. Since Kuhn is prepared to accept the causal theory of
reference as an account of the stability of reference to Mars, he
should therefore accept it as well for less theory-laden kind
terms. By his own concession to the causal theory, Kuhn appears
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committed to stabili
T terms‘ty of reference, by and large, for low-level
I’ will now discuss a complication with Kuhn’ it i
arises l?ecause of Kuhn’s emphasis on n;r}rllxelss gs Slot;)(;)r(l)sggl 1?2
desc;nptmns. Singular reference occurs via one of two linguistic
devices: proper names or definite descriptions. Because Kuhn
only‘deals‘wﬂsh astronomical names it is unclear how his position
apph'es with respect to descriptions. One might expect it to
entaﬂ. re;ference variance for descriptive singular reference. For
descriptions contain general terms; and, according to Kuhn
general terms are subject to change of reference. Hence the’
referer}ce of descriptions would vary with change in the extension
@i’i :I}:elr t(}:f'ntami? predicates. Since names are uncommon in
s ce, this problem i ’ i
seione stabﬂitl; o nam(r;fy appear to cutweigh Kuhn’s concession
However,' this only appears to be the case if it is assumed that
g*eferenc‘:e is determined by description. It will now be argued
that, W1th_out the assumption of the description theory of refer-
ence, considerable scope exists for continuity and commonality of
z‘eéerence on the part of descriptions. g
ecause names are unusual in scien ipti i
consu'ier_ation as well. There is, heweve:,eaieiszg;gﬁ(;ii ézcélslll(;?
éescr%pt}ons which refer much as names do. In the case of
desc;mpi?lons which occur in referential use there may b
continuity of reference to objects as there is with names.® v
But let us ﬁrs_t consider descriptions which occur in z;ttributive
use. A dgscnptlon may be used in such a way that its referent is
fss'fhat §at1sﬁes the contained predicate. The reference of descrip-
tions in such attributive use depends on the description’s beir?
true of }the object described. As a rule, a description is put ti
attnbutlve use in a situation in which the causal and sp atio-
gmporal relations_ operative in direct naming do not ollztain
: ;:}siz?lgsgzg% SFhelr use 1n science 1s restricted to somewhat
A?tnbutlve descriptions are directly affected by reference
variance. Change in the extension of a predicate alters the
ieference of an attributive description containing the predicate
%he 9a1:th, ’f01‘* example, is the referent of the contemporars;
aescmp’mon third planet from the sur’. But, on the geocentric
use of ’planet’ according to which the earth is’ not a planet, such

2 description would h
Saturn),p u ave refe?red to another body (perhaps
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But, given that reference change of genqral terms 1is .hm1.ted on
Kuhn’s view, the scope for reference variance of attributives 1s
also limited. Many general terms are §table in theory changt;, 80
the reference of attributive descriptlons' Whlc'h contain them
remains stable. Moreover, in those cases in which t}}e extensugn
of a predicate changes between theories, tbe same objects may (?
referred to by a predicate in both theo,nes (gs ,the moo'r‘l51 is tl;}
ferred to first as a ’planet’, later as a sgtelh‘ge ). Cor}s1 erh e
case of the transfer of a member of a predicate’s extension where
the transferred member is the objept .referred to by the descx;}y:-
tion. In such a case the old descmpmgn no 1onger' refers toh‘ f,l
object, but another descriptfion (g)rétamm% t}::) iredlcate to whic

has been transferred does reter . o
t}iﬁfsiﬁszgi;l these two options, the only other poss1b1ht3idof
variance is a change where the purported reference on an o _ir

description is lost. That happens when a formerly posme? en’il Y
is no longer thought to exist: e.g. when a hypqthetmal D an(;1 ' 1}S1
found not to exist. This differs from the precedmg case mhxjv hlc‘t
the reference of a predicate changes but the.obJec':t to w 151 t1
referred is referred to by another tel‘*m. This th¥rd possi ;1 1}};
appears to be restricted to ontolog1pa1 specqlatlon in vz 1;
empirical contact with the domain of investigation has yet to be
fuluzn%fvri:fegscuss descriptions which occur il} referential usIe.
Such use of descriptions is akin to direct 9stens1ve referencef.‘ n
order for a description to function refer.en'mally, the context o f1.1se

as well as the intentions with which it is usgd fiete_rmlne r;a e;‘-

ence. In the ordinary case, in which the description is true of zhe

object to which the agent intends to refer, th'e yeferen}cle of the
description is multiply determined. But dgscmptmns vf\{ ose/c conI;
tained predicates are not satisfied by the intended referent ca

d referentially. )

b%ﬁilglgygeocentric thinker who uses the? phrase the body at ?ﬁe
center of the cosmos” may count as saying spmgthmg a_bout ?;
earth, even though nothing satisfies the descnpm‘on.' To mterpIi(:
the use of such an empty description as referential is not to ta;he

the description to be true of its referent. Rather, it cred1ts. e

use of the description with being 311 ac'tbofi reference to a particu-

j in spite of its being misdescribed. )

18{"};);0 Jg(:;cripti)n "the body at the centex: of the cosmos dhas no

contemporary use. At issue is whether in the past the esc?}ll)—

tion was used to make an assertion aboufg what we r(.afer to as the

‘earth’. If the description occurred in referential use, the
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description may be replaced by an act of reconstructive seman-
tics, putting the term ’earth’ in its place. On such a reinter-
pretation of the phrase, the geocentrist may be understood to
have mouthed a different sentence from the one he in fact did.
The referring expression in his sentence is taken to be ’the earth’
in recognition of the fact that the earth was the actual referent.
There is no implication that the original description was true.

In such referential construals of descriptions containing empty
predicates, there is discontinuity of reference at a purely
linguistic level. For, considered in abstraction from the use to
which it is put, the original description is not satisfied by any
object. Since it is replaced by a putatively referring expression,
there is a transition from an expression which fails to refer to
one which purports to refer. However, given the referential use
of the replaced description, there is continuity at the level of the
act of reference. The discontinuity at the strictly linguistic level
may be overlooked in favour of a sustained practice of referring
to a common referent.

Descriptive singular reference constitutes a complexity with
which Kuhn does not deal. Kuhn’s stated views concern names
and predicates rather than descriptions, so the preceding dis-
cussion is an extrapolation. Singular descriptive reference is a
complication which yields little further ground for referential
discontinuity. Admittedly, there is some scope for discontinuity
on the part of attributives, but they are unusual. The only way
20 hold the general thesis that descriptive singular reference is
discontinuous between theories would be to reject the referential
use of descriptions and to take all descriptions as attributive.
But that would conflict with Kuhn’s partial endorsement of the
causal theory.

In summary, the foregoing analysis reveals Kuhn’s thesis to be
a restricted doctrine of the referential variance of some terms.
Revolutionary theory change alters the reference of a selected
group of general terms, but leaves names and a large class of
predicates referentially invariant. Since reference variance is
restricted to selected kind terms, an overall stability of reference
is maintained in the transition between theories.

Considered in broad terms, Kuhn’s thesis that the reference of
some theoretical terms is altered by change of theory is
compatible with a modified causal theory of reference of the sort
liscussed in the final two sections of Chapter Two. In the first
vlace, the causal theory accommodates reference change by
taking into account the reference of term-tokens employed in
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particular acts of reference. In the second place, the -potenglal tfl'gr
reference variance of theoretical terms is recogplzedth}; th:
causal-descriptive account of reference-ﬁxmg.. Given fa the
causal role description necessary to ﬁx theoretical tenp refere ce
depends on theory, causal—descleptlwsm allows various pgsrn
bilities for referential discontinuity. Fpr example., 1’; may uas
out later that the reference of an garher theoretica f.term V\; s
determined by a description which faﬂe@ tq secure a re Zrengfh oa
it.®®  Or if the reference-fixing descnpt%on associate ert P
theoretical term 1is changed, its‘ extension may be} partia CZ
altered in the manner of the higher-level categoma1 x;lanan‘s
described by Kuhn. So, at a general level, the causal t }fory ;—
consistent with Kuhn's view that the referenpe of some t eo}x;e 1t
cal terms may change becausg of ?} change in the theory abou
j hich reference is made. ‘
t%?u(;?rjl?: tsdg(;cvgssion of the problem of referenqe-ﬁmng for
theoretical terms is not specific enough to permit ext§11131ve
criticism. However, there age a number of surface details on
i mment should be made.
Wil(iil]:;) remarked earlier that Kuhn seems not to ablkl)w tl;ﬁ
possibility that the alloys were mistakenly thought to ehong .
the extension of ’‘compound’ before Dalton. In fact, when S"
discusses change of reference Kuhn tends to employ adsu{):c?s
vocabulary. For he says: "the alloys were compoulll s . e 2}1;:
Dalton, mixtures after”; and "the sun agd moon were p ani s,th °
earth was not". The use of this linguistic device suggests ad
because the alloys were classified as compounds and thiz1 s;}zln ann
moon as planets, the alloys were in fact compognd an 'f e Eun
and moon in fact planets. This amopnts to taklng2 0c1a531 icatio
behaviour as the factor which determines rf:ference. 1 his
To criticize Kuhn’s use of a "supcess vocabulary faﬁ hi
assumption that classification detexjm%nes reference, t};e (')f OV?EI%
brief remark will suffice. While it is true that rec assilflcatl
may lead to extensional change, to construe all clas}f ica o;z
change as entailing extensional c}}angg oyerlooks a furt e}rl'posf -
bility. Mistakes may be made in 1d§3nt1fy1ng th_e membership ;)i 2
natural category. Thus while it might be _demfled by <z;)_nven on
to no longer consider whales fish, equglly it might be 1sc<1>:vein
that they were wrongly grouped with fish. In hIcions ruthi
classificatory change on tfle model of the former, Kuhn runs
i ing sight of the latter. .
HZ}; Ozf 1:;;1id gi)oint, while Kuhn grantfs that categoxilaé tertr;lls
may be stable in theory-change, he fails to acknowledge the
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extent to which the reference of a theoretical kind term may be

independent of any particular theory. While it is true that the
reference of theoretical terms may be affected by theory-change,
the fact that such a term’s reference is constant need not depend
upon the retention of the theory in which it is introduced. For
example, the term’s reference may be retained if the description

originally fixing its referent is considered to have secured a
referent.

Kuhn does not specify precisely how he thinks the reference of
theoretical terms is fixed. However, his thesis that reference
depends on classification seems to suggest that reference depends
upon a specification of the kind to which an entity belongs.
Vague as this is, it may still be objected that specification of the
kind to which an entity belongs is not necessary for fixing
reference.?!’  While in some contexts it may be sufficient to
specify kind, a specification of causal role may suffice as well.
For example, one might succeed in referring to an unobservable
entity by means of its causal role without correctly specifying the
kind to which it belongs.?? As against Kuhn, it should be noted
that reference might survive change in classification provided
that reference is originally fixed by specification of causal role,

It is of interest to consider the extent of referential variance
which obtains between theories according to Kuhn’s account,
Kuhn, not surprisingly, does not specify the precise extent of
change. The exact number of terms affected and the extent of
the referential divide presumably depend on the particular
theories in question. However, Kuhn does consistently express
the thesis as a restricted thesis applying to a limited group of
terms.?? He stresses too that the terms involved in the change
belong to a cluster of interrelated terms (see his 1983) and that
the changes of reference are holistic in nature.?! The picture
that emerges is of a localized group of interrelated terms whose
extensions are re-organized in the transition between theories.

To see what else characterizes the variant terms let us consider
some of the examples Kuhn discusses. In the astronomical exam-
ple the extensions of the terms ’planet’ and ’star’ change and the
term ’satellite’ is introduced. In the Dalton example, the
invariant sets of salts, alloys, and metals are redistributed
among the variant sets of compounds, mixtures, and elements.
In the Newton-Einstein example, Kuhn talks of a change of the
concepts of mass, force, space, and time.

There are two apparent features common to all the variant
categorial terms: theoretical centrality and generality. They are
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terms with a central theoretical role ig that t}}ey enter.m’io1 thasa
formulation of basic theoretical laws. Since basic theor{at}llca a;lwa
are revised in fundamental change of: theory, terms ng suc 2
central theoretical role are directly involved. Apz?'t xgl)lm c:zhe
trality, such terms have a greater level of , gf’anera,lty : ,alln he
invariant terms. Terms such as ’compound’, ‘'mass an1 ;321111(); ;
represent more general categories than do, for example, ’alloy’,
’ i ” and ’earth’. ‘
pélg’ SlIc{ilhkz)l(’)g ythesis is that reference f:hange is conﬁﬁed to bz;
central complex of higher—order‘ c_a}:egonal terms. It wi nq;;vnOt
argued, however, that the possibility ‘of reference Van;?ce i ot
exclusively restricted to terms haymg th?se prope 1(?;.1 oy
attempt will then be made to explain Kuhn’s concern wi
telgxgjing a high degree of generality seems not to be afi nicesgi;y
condition for a term to be subject to possible chang,e of ex enlzl bé
For the extension of low-level kind terms sugh as ’alloy’ cou "
altered in some way. Nor is ger_lerahty itself necess?ry. 2
singular term introduced by an earlier theory may laterh urn ob
not to refer. Alternatively, sinlgule;r refe;ilgs may change by
i object which the sigular term n -
V?Vlr?rzg gxlli)or‘gantly, the metaphor of 'centrahty bre:;lzsiﬁdowré
under analysis. For, in any given domain, a numbgr ()1 'erecrgls
theories will ordinarily be applied as part of a single 501§qn.
Thus there may be numerous classﬁif:atory concep‘ts er1vll. g
from, and central to, a variety of different theories applie
joi in the same domain. o
C%???iﬂii;le, there is no reason for terms employed lm }algh-lei\rreﬁ
theoretical laws not to remain unaltered WI:llle low-leve empthe
cal categories are altered. It would be possible to rearlrarﬁge he
members of the class made up of the metals ar}d metal a oyst
such a way that the extensions of the categories of (;‘om}goun‘ai
mixtures and elements are all unaffected. T.he sort of ca efon
shift relevant to the reference change .the‘81s can occur at any
level within the network of theories apphed in a domain. S
This raises the question of why, given that referencil c lzn%e
may occur among terms at any level of theory, therels ou oo
any special concern with terms in c‘entral. theoretical alzvs(i one
possible defence of this concern which ml'ght'be sgggei;‘ e t1}slere
follows. It might be said that in any sc1§nt1ﬁc d1sc1{) med here
are a number of theories which apply at dlffez.*ent levels }?n hat
each theory has its own central terms. For‘ 1r}stance,dt ireflthe
low-level theory about alloys and metals. It is independent o
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theory about compounds, elements and mixtures. Change in the

theory about alloys may affect the extension of its basic terms.

But this defence effectively undermines the notion of centrality.
For, depending on the context, any term would constitute a
central term. On such an approach, centrality could not be the
criterion for demarcating the terms of concern to Kuhn from
those of none.

If this argument is right, then being a term centrally employed
in the fundamental laws of theory does not distinguish terms
susceptible to variation from those which are insusceptible.
There would then be no point in insisting that categorial change
is confined to a central theoretical level. For such change can
oceur across the board.

However, terms with a central theoretical role may be specified
without requiring that they be intrinsically different from others.
Kuhn’s concern with central terms is due to his being mainly
concerned with the deep structural changes of theory which are
constitutive of scientific revolutions. Since theories affected by
such revolutions are fundamental theories in their domain, the
terms affected directly by the revolution are central theoretical
terms in the basic laws. It is diagnostic of the terms to which
Kuhn’s reference change thesis applies that they are centrally
implicated in a theoretical revolution; as such, they need have in
their own right no unique propensity to change.

Kuhn’s position may be further developed by placing more
emphasis on the causal theory of reference and drawing a
connection between centrality and Quinean unrevisability.
Because central categorial terms figure importantly in
fundamental theoretical laws they are comparatively unrevisable.
For such laws are themselves protected from the impact of

empirical falsifications upon outlying beliefs. Basic laws are
revised only as part of change of the whole theoretical system.

In general, terms associated with the revisable theoretical
periphery are those whose causal relations to their referents are
the most direct. Terms for low-level kinds such as ‘alloy’, ’gold’
and ‘water’ refer via direct causal relations. At this peripheral
level there tends to be revision of belief rather than reference,
though reference may change in local fashion without impact
upon terms at a deeper theoretical level. Because of the im-
mediacy of their referential links, moreover, profound conceptual
change need not affect the reference of low level terms. This is
consistent with Kuhn’s view that terms for metals and alloys
remain stable while higher-level terms (e.g. ’compound’) undergo
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variance of extension. This application of the causal theory of
reference provides an explanation, not otherwise to be found in
Kuhn’s account, of how there could be radical change of central
concepts which leaves peripheral terms unchanged.

By contrast, terms in the central theoretical principles are least
revisable and the links with their referents are more tenuous.
Empirical problems impinging on the periphery can be deflected
onto subordinate parts of theory without revision of basic laws.
Revolutionary change of theory alters or replaces basic laws
directly affecting the terms they contain. It is because of this
that radical change of theory affects these terms in particular.
Furthermore, to the extent that they are disconnected from their
referents, such terms are more prone to extensional variance.
For the reference of the more central terms may depend entirely

on theoretical description.

Notes

1. It might be objected that pragmatic conditions may be
invariant even if objects were theory-relative and not shared
by theories. Yet if the pragmatic conditions really are
invariant, that is enough to ensure the objects are invariant.
The theory-relativity of objects will be criticized in section
7.5.

2. Cf "the meaning of every term we use depends upon the
theoretical context in which it occurs. Words do not "mean”
something in isolation, they obtain their meanings by being
part of a theoretical system" (Feyerabend 1965, p. 180).

3. TFeyerabend argues that the meaning of colour vocabulary
varies with theory in his (1981c, p. 29).

4. This pattern of inference is Feyerabend’s standard
procedure. For example, he also applies it to Einsteinian
and Newtonian concepts of mass (1965, pp. 168-9). The form
of argument derives explicitly from Nagel’s conception of
reduction, of which Feyerabend’s argument is a criticism.

5. Nagel (1960, p. 302), quoted in Feyerabend (1981d, p. 67).

6. This analysis gains support from the following explication of
co-extensiveness which Feyerabend gives in his (1965, p.

184): X" and "Y" must possess the same extension, which
means the intension of "X" must not contain components
denied in the intension of "Y" or vice versa.”
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10.

11.

12.

13.
14.

15.

It will be argued in 6.3 that Kuhnp’
. n’s talk of " - "
Zﬁmuld not be taken literally. o world-change
ternatively, it is compatible with th i
: > it e existence of t
physical quantities, relativistic as opposed to propero.ma:‘,vs0
betwgen wh1ch the reference of Newton’s tokens of ’mass;
was }ndetermma;ce. See Field (1973, pp. 465-70). However
;clts V{;‘lell% s}fllows, Newtonian mass" cannot be either becausé
ou ave properties in common with
some which neither has. iR each as well as
E.g. Putnam interprets Kuhn in thi
: ’ 1s manner when he says:
Kuh’n tall’{s as 13? each theory does refer — namely, to Bi]ts
1(irwn Wofld of entities" (Putnam, 1978, p. 23) ’
on-realist interpretations of Kuh . i i
Chantonsy inter uhn are dealt with in
There is an apparent sli
The ] p of the pen: where he says
universe of va}nables" he presumably means "universe }(’)f
objects over Wh1ch the variables of quantification range".
11\7‘/101' such a realist treatment of the case of ’'mass’, see
usgrave (1979, p. 344), Nola (1980a, p. 334) and S’mith
1(;1%1981, pp. 119-24). Nola (1980a, Pp. 342-6) uses the causal
,meory of reference to argue for the stability of reference of
ass’,
?ee Quine (1960, pp. 29f7).
will set aside the historical i i
: question of whether in fact th
;eference of compognd’ did change. A number of writerg
Tave protested agalnfst Kuhn’s interpretation of the case
’ hus Nola, says that "it does seem clear that the reference of
compound’ is not what changes; rather Dalton got us to
c}lrllange our behe,fs about what we regarded as falling within
; e2 1e)x’censmn of ’compound™ (1980b, p. 510). Cf. Fine (1975
The pbint 1s reminiscent of the " " di
e poi : qua problem" discussed in
2.6: viz. that the strictly causal or physical relationship

involved in ostension does not determ; ) Fauo;
intended referent. ermine which kind is the

16. Cf. Fine (1975, p. 21) for this point,

The i_dea that K}lhn’s thesis of reference change is restricted

g }llil‘g};’;le‘{elt kinds is found in Hacking (1983, p. 110)
acking’'s interpretation of Kuhn inalist wi .

divenng s inter as a nominalist will be

For Donnellan’s distinction between i

_ : referential and attribu-

tive uses of definite descriptions, see section 2.4. attribu
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19.

20.

21.

22.

23.

24.

Of course, this is not strictly a change of reference, but a
discovery of reference failure. . .

As Fine notes: "The classification behawour,‘ then, becomes
the living embodiment of the concept". As it classifies, so
does the concept pick out the reference (}975, p. 21). ,
For analysis of the issue see the discussion of En¢ and Nola
in section 2.6.

E.g. Nola points out that reference was made to oxygen
before it was known to be an element §1980b, P 52§). 1
E.g. "what characterizes revolutions is ... change”m severa
of the taxonomic -categories” (198_1, p.- 25), succesm;rle
theories are incommensurable ... in the sense that the
referents of some of the terms which occur in both are a
function of the theory within which those terms appear
(1979, p. 416). ' '
E.g. "redistribution [of objects among taxonomic gategones]
always involves more than one category and since thoge
categories are interdefined, this sort of alteration 1s
necessarily holistic” (1981, p. 25).
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6 Against the idealist
interpretation

6.1 Introduction

The next two chapters address broadly metaphysical issues
associated with the radical reference change thesis. The problem
of reference change raises questions about the relation between
theory and reality. At the hands of Kuhn and Feyerabend talk of
reference change often suggests that in some sense reality
depends on theory.

On occasion, the way they express their views suggests that the
incommensurability thesis is an idealist rejection of a world
independent of theory.! For, if taken literally, the way they
sometimes treat reference and the suggestion that theories are
about their own worlds credits theory with control over existence.

That the impression of idealism is widespread is attested by the
number of writers who take incommensurability as an issue
between realism and some form of idealism. Putnam argues that
Feyerabend’s view about reference rests on an “idealist or
idealist-tending world view" (19752, pp. 196-9, 207). Boyd (1984)
defends realism against "constructivist antirealism" which he
associates with Kuhn and incommensurability. Devitt takes
Kuhn and Feyerabend to espouse "relativistic weak [or "fig leaf"]
realism”, according to which "scientific theories are imposed on
things-in-themselves to yield an ontology-relative-to-that-im-
position” (1984, p. 139). For Scheffler, Kuhn’s view of science
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"bleak picture, representing an extravagant 1dea1'1sm‘ ,

gvfiscilgz 2. "reduct}i)% ad absurdum of the reasoning from which it
i 7, p. 19). . ‘
ﬂ;? jvﬂ(ll’gg argued)in this chapter that the extreme mtez:pretatmr;
of Kuhn and Feyerabend as idealists Who deny the e?nstence o
an independent reality is incorrect. ‘ Given that t}}e mcommezllci
surability thesis is consistent with there being a Worh
independent of theory, it is unnecessary to argue against suc
idealism here. ’ ‘

e}’(;;?e?;e \?fiou}d, in any case, be little to add to Scheffler’s ;_)01111?
that "extravagant idealism” is absurd. T}}at .the world itse
should change with shift of theory may be dismissed as contrary
to experience. Besides, if Kuhn and Feyer_abepd were extrel({ne
idealists their philosophy of science Would' risk mcoherence.‘ ‘ Oli
on both of their views of science a role is played by emplncah
problems which derive from experience and qbservatmn. fS}icd
problems imply the possibility of countexj-ewdence and faile
prediction. But if the world itself is deterrpmed by the theo;'y Wi
accept, no sense can be given to @he idea of a recalcitran
experience. For if experience can fail to accord with a theorg,
then at least something in the world is not produced by the
tb’i?s ryg;*ant that reality is independent ‘of t}neory is, however,
consistent with "constructivist” formg of idealism Whl'cb. a(:cekI:ttfl
theory-independent reality. According to constmqt1v1§m, Ort
language and theory refer to a constmcted wo.rld which is in pta?.
produced by human cognitior;‘. HTh? 1ss1}1les ;‘alsed by constructiv-
i i]l be considered in the following chapter.
1Sénh:qz}est of this chapter is organized into three pal‘*t.& In 6:2 thef
idealist interpretation is introduce@ and the requisite notion o
idealism is discussed. It is argued in 6.3.that K}xhn ‘ancji Feygra;
bend are committed to a unique reahtér 'Whu:h. is mvamlz{m
between theories; hence the "world-change” image is to be tah en
figuratively. Section 6.4 discusses the extent to which their
treatment of reference is idealist.

6.2 The idealist interpretation

ici for idealism and
Kuhn and Feyerabend do not explicitly argue ; : '
teidnto make realist claims.® Thus the charge of idealism is

based on an interpretation of idealistic aspects of their position
and its formulation.
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The main basis for the charge of idealism is Kuhn’s use of the
"world-change” image. His (1970a) contains numerous claims
that the world changes with change of paradigm. Such claims
are accompanied by images of entities coming into existence and
observers of the same domain seeing different entities. For
example, "pendulums were brought into existence by something
very like a paradigm-induced gestalt switch" (1970a, p. 120),
"Lavoisier... saw oxygen where Priestley had seen dephlogisti-
cated air" (p. 118), "we have had to alter the fundamental
structural elements of which the universe to which [Newton’s
laws] apply is composed” (p. 102).

On occasion Feyerabend employs a similar idiom. The following

represents his most extreme formulation of the world-change
idea:

we certainly cannot assume that two incommensurable
theories deal with one and the same objective state of affairs
(to make the assumption we would have to assume that both
at least refer to the same objective situation. But how can
we assert that ’they both’ refer to the same situation when
‘they both’ never make sense together? ...) Hence, unless we
want to assume that they deal with nothing at all we must
admit that they deal with different worlds and that the
change (from one world to another) has been brought about
by a switch from one theory to another... we no longer
assume an objective world that remains unaffected by our
epistemic activities, except when moving within the confines
of a particular point of view. We concede that our epistemic
activities may have a decisive influence even upon the most
solid piece of cosmological furniture — they may make gods
disappear and replace them by heaps of atoms in empty
space. (1978, p. 70)

This passage is uncharacteristic, since Feyerabend’s talk of
“worlds"” is usually less amenable to an idealist reading.*

In addition to the world-change image, both writers occasionally
discuss reference change in a way which suggests idealism. They
describe reference change as if actually existing things in the
world themselves change along with theory. Thus Kuhn, for
example, writes that "alloys were compounds before Dalton,
mixtures after” (1970b, p. 269). Elsewhere he says:

Before [the transition from Ptolemaic to Copernican
astronomy] occurred, the sun and moon were planets, the
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i lanet, like Mars
rth was not. After it, the earth was a p ,
zid Jupiter; the sun was a star; and the moon was a new
sort of body, a satellite. (1981, p. 2)

On a literal reading of either statement something in the;) world
has changed its nature. If alloys were compound then ecallme
mixtures, at the very least that means that the alloys themselves
ent a change. ’ .
mslifnrgcimes Kuhn and Feyerabend describe conceptualtd1f‘f;e}1;<.anc‘f:1
i i i i i cept within
fference of entity. It is as if c?eﬁmng a con '
?}iegzl'y brings corresponding entities into ex1stence133, zz}rlld d1f£ei:er;§‘
/ > . . . Hios, spe
s bring into being different eqtltleg ~ Bo ak c
gl:v?lﬁ)enian orgclassical as opposed to Elnstem_lan or relat%V}st}c
mass.? To assume that there is either clgssmal or r}elatlvgﬁtlc
mass. means that there is something of w}llnch. Newt(;n;i ic(); : al1(1:1};
in’ ics i i the two theories contr
stein’s physics is true. But since jes contradict each
her about the nature of mass, the only ‘way for ‘
?;E i?rmass itself varies with theory, which implies that reality
i i heory.
If is transformed by the change of t . o
1t;?mh intimations of idealism can appeir tas fbﬁ? i;diilé::ﬁ
laced in the context o e
D ouonbe of oe M i ts for the theory-ladenness
hilosophy of science. Their arguments fo e ;
gf stezl')vgcion and the resistance of theory I;((i) empﬁ'lcal ;'Ielﬁg}iaei(:)ly
1imi i ave .
to minimize the impact that thg world can
'SI‘ZTZ; b(i)th argue against a sharp dlstlnqtlon between fact and
theory.® Taken to the extreme, rejection Qf the fa}i:t-t}tlflorz
dichotomy suggests that facts dgper}d or; tileom%soa?dwii ;trs z;e
i independent world of objegtlye acts. B
iisisxrlll(;ssive pabout truth.  Combining theltrh v1ewls d:ﬁxolzss t}(l)e%
inati i theory eory-la
determination of meaning by , ' b
i i i d antagonism to tru
observation, radical ontological changes, an o trut
left for the real world. On
d facts, there seems to be no place : '
f}?e overall picture which emerges from the1'r plul(()isoph)trh o:
science it is unclear whether science has anything to do wi
-independent reality at all. o
thTeﬁgel is apdifference, of course, between c}(l)ncglwnhg of thec ;:-‘(C);ilg
howing that theories have a ce
as a product of theqry and s i e hane image
immunity to refutation by experience. . tmage
i t that reality depends o
and theory-relative reference sugges depends on
ive to it. But an approach to scie
theory and fluctuates relative ht ence
i i i ly controlled by an indepen
on which theories are not rigorously c olled by an indepondent
f fact need not be one on wh1'ch the objec .
;e?nh:xiost. Such an approach is consistent with the existence of
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an independent reality. One on which the world varies with

theory is not.

In the sense in which Kuhn and Feyerabend seem idealist,
reality varies relative to theory because what is real depends on
theory. On this conception, incommensurable theories bring
completely distinct worlds into being. Since there is no unique
world and incommensurable theories create their own world, the
transition between such theories is a transfer from one world to
another. There can be no question, then, of comparing such
theories as rival views of a common world, for the worlds that
they are theories of are not the same. To choose a theory over
one with which it is incommensurable is not a choice of which
theory best deals with this world, but rather a choice of reality.

To show that Kuhn and Feyerabend are not idealists in this
sense 1t suffices to show that they are committed to an
independent world which is invariant between theories. The
argument of the next two sections attempts to establish such a
commitment.

One qualification about this approach should be stated,
however. There is a form of idealism according to which reality
is independent of theory. This is the view that reality is itself
mental or is produced by the mind, but is not affected by
variation of belief or theory. Commitment to a theory-
independent reality does not disprove the charge of idealism if
idealism is taken in this sense. For it can always be maintained
that the reality which is invariant relative to particular theories,
or even theories in general, is still somehow manufactured by the
mind. Yet without an explicit endorsement of such an extreme
mentalism, it cannot be justifiably attributed. And even if Kuhn
and Feyerabend were idealists in this sense, it would still not
affect the issue of incommensurability. For if the world is
invariant relative to theory, theories may be brought to bear on
and compared with respect to a world independent of theory.

Of greater relevance are the constructivist views dealt with in
the next chapter. Constructivism makes the minimal realist
concession that there is a reality whose existence and properties
are independent of theory. According to constructivism, however,
such a reality is inaccessible; the reality which we experience is a
constructed one. The only reality relevant to cognition is a world
produced by cognition itself, The existence and properties of that
reality depend upon our theories and concepts and may vary as
they change. Because of the minimal realist concession of a
reality not dependent upon theory, constructivist readings of
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Kuhn and Feyerabend cannot be dismissed by the arguments of
the next two sections.

6.3 One world is enough

Kuhn and Feyerabend both employ thg analogy of gestalt ﬁgu'res
to illuminate the relationship between incommensurable theqnesi
In viewing a gestalt diagram there are normal}y two v1su§1
images to be seen, the perception of both of . which cannot. e
concurrent. Similarly, incommensurable theqnes present points
of view which cannot simultaneously be held in mind. Thgs the
switch between the "worlds" of incomngensurable theories is
mediated at the psychological level by a shift of gestalt.

Dilworth (1981, p. 91) points out that to app‘ly the ar}alogy to
the case of alternative theoretical point_s of view requires that
incommensurable theories be alternative perspectives on a
common point of focus. If not, the analogy breaks doyvn. If it gs
meant to be a strict analogy, incommensurgble.th.eomes must be
alternative theories of the same world, which is independent of

ries in question. _ o
t}.ftt: er?umber (?f places Feyerabend has sought to cl_anfy his view
about the relationship between theory and reality. It is ?.
minimal realist conception. At one point he comments as follows:

i i lativity, what
When we go from classical physics tg re ,
remains the same are the objects. The objects 7a:re what they
are, only we think different things about them.

This straightforwardly accepts that alternati\{e theories maity
refer to an objective reality not dependent on either theory.hi n
fact, to say "the objects are what they_ are” suggegts somet' 11}1%
stronger:  viz. that the objects exist in their own n%i
independent of any theory. Elsewhere he further stresses his
commitment to that view in response to an objection:

nor do I ever say that what is is the same as what is thopght
to be C(conflation’ of theoretical object e}m% rea} obJegt).
‘Realism’... does not mean that the world is identified with
the theoretical object, it means that one tries to ugdersﬁand
the real in theoretical terms rather than regarding it as
‘given’. (1978, p. 171)

i i indicative
Together with the gestalt analogy', these quotations are in _
of i realist attitude to the relation between theory and reality.
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In brief, theoretical changes are changes which occur at the level
of theory, not alterations of the constituents of reality.

More decisive are considerations about the language Feyera-
bend employs in the course of a discussion of an incommen-
surable theory pair. Examination of the discussion reveals that
reference is made to theory-neutral objects. This point is
cogently argued by Kordig, who shows that Feyerabend employs
a description which can be used as a neutral metalinguistic
specification of a common area of reference for a pair of theories.
From this Kordig concludes that there is "(extensional) meaning
invariance" between the theories (1971, p. 95).

Kordig draws attention to Feyerabend’s description of the

subject matter of Galilean physics.  Feyerabend says that
Galilean physics is about:

the motion of material objects (falling stones, penduli, balls

on an inclined plane) near the surface of the earth.
(Feyerabend, 1981d, p. 57)

Kordig then notes that this description also applies to the subject
matter of Newton’s terrestrial physics. The description may
therefore be used as a metalinguistic specification of the joint
domain of reference for the two theories. Kordig formulates such
a specification as follows:

Using Feyerabend’s own words, we can describe the neutral
observational objects in terms which are neutral to T,
[Galilean physics] and T, [Newtonian physics]: Both T, and
T, refer to material objects such as falling stones, penduli,
balls on inclined planes, etc., each of which are near the
surface of the earth... The terms in [this] description occur
in our (and Feyerabend’s) meta-language in which we talk
about T, and T,. (1971, pp. 95-6)

Feyerabend’s use of a neutral description which refers to the
objects investigated by the two theories implies that, whatever
the relation between their conceptual apparatus, they are about a
fixed and independent reality.

We can also apply Kordig’s point to Feyerabend’s discussion of
impetus. Feyerabend contrasts the account given of inertial
motion in the impetus theory with that given by Newton. In the
following quote from Feyerabend the phrase ’a moving object in
empty space’ functions in a theory-neutral manner to pick out a
class of motions which both theories purport to describe:
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A moving object which is situated in empty space and which
is influenced neither by gravity nor by friction is not outside
the reach of any force. It is pushed along by the impetus,
which may be pictured as a kind of inner principle of motion
... We now turn to Newton’s celestial mechanics and the
description in terms of this theory, of the movement of an
object in empty space ... Quantitatively, the same movement
results. (19814, p. 65)

The contrast would be pointless if the two theories were not
supposed to be about the same thing: what is contrasted is
alternative views of inertial motion. The phrases "a moving
object” and "the movement of an object” describe the theory-
independent entities referred to by the two theories. This point
is reinforced by the claim in the last sentence that the theories
agree in predicted quantitative value, which can only be asserted
on the assumption that an identical motion is measured. Thus
these two phrases could also be used as neutral metalinguistic
specifications of reference for the terminologies of the two
theories.

A similar neutral description is found in the same discussion.
Feyerabend says that "in the Aristotelian theory, the natural
state in which an object remains without the assistance of any
causes is the state of rest” (1981d, p. 65). This differs from
Newtonian physics, in which "it is the state of being at rest or in
uniform motion which is regarded as the natural state” (p. 65).
This is a comparison of two rival conceptions of the natural state
of bodies, which directly implies that the theories in question are
about the same objects.

Feyerabend concedes that common referents of incommen-
surable theories can be described in a joint metalanguage. This
concession occurs in the context of a discussion of the possibility
of crucial experiments between incommensurable theories.
Feyerabend mentions experiments which disconfirm classical
mechanics while confirming relativity theory. The puzzle is how
such experiments could be relevant to both theories if, qua
incommensurable theories, they do not possess common meaning.
He grants that an experiment can be so described as to make it
clear that the very same experiment is relevant to both theories.

Then he claims:

the identification [of the crucial test] is ... not contrary to my
thesis, for we are not using the terms of either relativity or
of classical physics, as is done in a test, but are referring to
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jchem gnd thgir relation to the physical world. The language
in W.hl‘Ch. this discourse is carried out can be classical, or
relativistic, or Voodoo. (1975, pp. 282-3) ,

To refer to terms and their relation to th. i
: e world is to speak about
such terms ina metalanguage. The point is that the identity of a
cruc1gl expenxpent can be asserted in a metalanguage even if the
theom'es are incommensurable. But the existence of shared
e}):penments implies the_ existence of objects independent of either
t ;}gry agd that such objects may constitute common referents
ere 1s a separate element of Feyerabend’s philoso }u 1
gosfc,mn which c_:ommits him to an independent Woxl?ld. F:Syeﬁz-
‘ends pragmat%c theory of observation (see 5.2) implies con-
?mmty of relation to a stable extralinguistic reality between
incommensurable theories. For according to the pragmatic
theox"y., the use of an observation sentence is acquired by a
cond1t10n?ng process in the context of the relevant physical
surroundmgs. Thougl'} the meaning of an observation sentence
may vary vnth'theoretlcal context, the pragmatic conditions of its
use may remain constant. But since the conditions of such use
constitute the physmal surroundings in which it is appropriately
;I;l%g)y‘id’ ]?nd since t%hey may remain stable, it follows that the
rid 1tself 18 not affected by change of i i
hange of thesrs y g meaning induced by
Kuhn presents.a slightly different case. With Feyerabend it is
a matter of finding an assurance that incommensurable theories
arettabo%:, a shared independent reality. With Kuhn it is a
matter of assuring ourselves that his talk of " - "
not meant literally. o world-changes” s
KV&E may apply Kordig’§ point about use of a metalanguage to
éo?ntn a? well. -To 'takle éUSt one example, in the following quote
] reterence 1s singled out for specific terms of t i
theories using a neutral term: o different

I am, for example, acutely aware of the di i
, 1 R . ifficulties created
by saying that when Aristotle and Galileo looked at swinging

stones, the first saw constrained fall. th
(19704, p. 121) , the second a pendulum.

If we assume that ’see as’ implies ° i i
. es 'd ¢
entails the following:® P seribe o', this passage

Ar%stotle and Galileo observed swinging stones.
Ansj:otle desgnbed swinging stones as constrained fall.
Galileo described swinging stones as penduli.
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Analyzed in this way, Kuhn’s remark is couched in a meta-
language which contains non-synonymous object-linguistic
expressions and a neutral term which describes their common
reference. Though the remark itself is not explicitly formulated
in such a way that both terms and referents are referred to, the
term ’swinging stone’ neutrally designates a phenomenon which
Galileo and Aristotle understand quite differently, and for which
they employ distinct vocabulary. So the expression ’swinging
stone’ may be used to metalinguistically specify the reference of
Aristotle’s and Galileo’s expressions.

There are compelling reasons for taking the "world-change”
idiom as a metaphor. First, Kuhn’s talk of world-change tends to
be heavily qualified. For instance, in Section 5.3 we took note of
Kuhn’s remark that in paradigm change it is "rather as if the
professional community had been suddenly transported to
another planet” (1970a, p. 111). The "as if" clause has the effect
of removing the phrase’s literal assertoric force. Moreover, the
very next sentence states a proviso which deprives it of its literal
meaning: "Of course, nothing of quite that sort does occur”.
And in the next one he specifies the constrained sense in which
the metaphor is meant: it is the way "scientists ... see the world
of their research-engagement” that changes.

It is not merely that Kuhn hedges his use of the image. He
issues warnings and disclaimers as well. In his (1970a) he
cautions against taking it literally. He was having difficulty
expressing a point:

In a sense that I am unable to explicate further, the
proponents of competing paradigms practice their trades in
different worlds. (1970a, p. 150)

Subsequently, he completely repudiated the literal "world-
change" position. At the time of writing the "Postscript’ to his
(1970a) he began to talk of "stimuli”, which were conceived as
objective when compared with the subjective "sensations” which
form the content of our sensory experience. He said "We posit
the existence of stimuli to explain our perception of the world,
and we posit their immutability to avoid both individual and
social solipsism" (1970a, p. 193). A more forthright disavowal
occurs elsewhere:

In The Structure Of Scientific Revolutions ... I repeatedly
insist that members of different scientific communities live
in different worlds and that scientific revolutions change the
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world in which a scientist works. I would now want to say
that members of different communities are presented with
different data by the same stimuli. Notice, however, that
!:hat change does not make phrases like ’a different x’zvorld’
inappropriate. ~ The given world, whether everyday or
scientific, is not a world of stimuli. (1977, p. 309, fn. 18)

Kuhn’s disclaimers and reservations show that he does not
endorse a radical "world-change" thesis, whatever the image may
suggest. Consideration of the context in which Kuhn employs the
image reveals, furthermore, that the extreme reading of the
world-change" image is not supported by the text.

A number of writers have noted that Kuhn assumes an inde-
pendent reality throughout his work, even in the passages which
seem to deny it.1® Where Kuhn speaks of the world as some-
thing p‘ossessed by a particular theory, he often uses another
expression, such as 'nature’ or ’the environment’, to refer to a
fixed and independent reality. ’

Brown, for example, draws attention to the followi )
Kuhn (1970a): e 1ollowing passage 1in

The squect of a gestalt demonstration knows that his
perception has shifted because he can make it shift back and
forth Ijepeatedly while he holds the same book or piece of
paper in his hands. Aware that nothing in his environment
has changed, he directs his attention increasingly not to the
ﬁgux:e (duck or rabbit) but to the lines on the paper he is
lopkmg at. Ultimately he may even learn to see those lines
without seeing either of the figures... (Kuhn, 1970a, p. 114)

Brown then points out that:

Kuhn’s ta_llk of ’the world changing’ as a result of the shift
betwee;n incommensurable frameworks must not be read as
asserting that nothing remains constant. There has been
much unnecessary misunderstanding generated by Kuhn’s
use of the term ’world’ in this context. It was not a feli-
citous choice of terminology, but a careful reading of Kuhn’s
remarks, including the passage quoted above, makes it clear
that Kuhn is working with a distinction between ’the world’
and ’the environment’ throughout this discussion, with the
latter term serving to designate entities which exist quite
a;;la‘ﬂ}:l frqm to;r theories, frameworks, or paradigms, and
which scientific research is al i

with, (Brown. 19850 oo, 19-20)a ways ultimately concerned
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In accordance with this, we find Kuhn saying that "the world
that the student enters is not ... fixed ... by the nature of t.he
environment and of science” (1970a, pp. 111-2), which
distinguishes between the changeable world experienced by the
scientist and environing reality.!’ At another place, Kuhn
speaks of "the world determined jointly. by "nature and by the
paradigm upon which Galileo ... [was] raised" (p. 125). _It Would
be perverse to think that this implies a strange determination of
reality by paradigm, for the term *nature’ has the sense of a fixed
reality and ’world’ the sense of a constructed and experienced
one. ‘

Finally, Kuhn’s notion of an anomaly depends on the existence
of a world which is independent of theory. In Kuhn’s.sense an
anomaly is a problematic empirical phenomenon not satlsfact(?nly
accommodated within the theoretical framework of a pa'radlgm.
One example Kuhn gives of an anomaly is Roentgen’s discovery
of x-rays. Kuhn tells how, in the course of work on cathode rays,
Roentgen noticed a peculiar glow on a screen §1tuated at some
distance from his shielded apparatus. He describes what e_nsued
as a "perception of anomaly — of a phfenomgnon, fhat is, for
which his paradigm had not readied the investigator" (1970a, p.
57). . .

But phenomena which are encountered by. accident or Whlch are
unanticipated by a paradigm cannot be artlfgcts of the pgradl.gn.l.
Since such phenomena are not foreseen within the paradigm, it is
rather a case of being confronted with unexpected occurrences by
extra-theoretic reality. The only way to explain the poss.lblhty of
empirical anomalies is on the assumption of a theory-indepen-
dent reality whose finer points resist discovery. o

Moreover, a paradigm which is accepted after a sc1en1§1ﬁc
revolution solves the anomalies which precipitated the revolution.
Anomalies must, then, have a modicum of i‘ndependence _from
paradigms if they are capable of relations to dlﬁ'erept parad1g1ps.
That would be impossible if paradigms did not provide competing
explanations of the same world.

6.4 Idealism and reference change
On occasion, Kuhn and Feyerabend discuss changes of f:lassi-
ficatory scheme in a manner which suggests a change in the

nature of the items classified. Thus they say that‘ alloys were
compounds, then mixtures; that the sun was a planet, then a
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star; that Newton had a theory about classical mass, Einstein
about relativistic mass.

This manner of speaking imputes change to what is classified
rather than to the classificational system. What is referred to is
said to have been one sort of thing and then to have become
another sort of thing. This suggests that the objects and
magnitudes are themselves transformed. Now, a class of objects
cannot first be one kind of thing, then become a distinct kind,
and continue throughout to be the same kind of thing. Alloys
cannot be both compounds and mixtures, the Sun cannot be both
a planet and a star, and mass cannot be invariant and relative.
To say that the alloys were transformed from compounds into
mixtures means that the alloys themselves underwent a change
of structure. But if change of classification leads to a change in
the very stuff of which alloys are made, then that is idealism.

What would follow about reference if there were such a
transformation of the world? Given the purported change in the
nature of the alloys, reference would change too. The extensions
of ’compound’ and ’mixture’ change if the alloys move from the
class of compounds to the class of mixtures. And if alloys
actually change their physical structure, there is a sense in
which ’alloy’ must change its reference as well. For in the one
case ’alloy’ refers to a kind which is chemically compound and in
the other to a mixture; so the natural kind to which ’alloy’ refers
changes.

If there were a comprehensive change of reference such that
everything referred to changes its nature in the above fashion,
then the world itself would change. This is the position that
emerges when the above way of talking about reference change is
combined with Kuhn’s world-change metaphor.

Such change in the nature of objects would not, however, be
less idealist if it failed to be fully general. If only the
constitution of the alloys were to change while all else remained
the same, the way the transmutation occurs as the result of a
change of theory is still idealist.

Thus the mark of this type of idealism is not extensional
disjointness due to reference to distinet worlds. What charac-
terizes the idealism implied by such changes of reference is that
reference succeeds before and after changes of theory. In the
above cases, whether or not the reference change is compre-
hensive, the class terms are alleged to succeed in picking out
different classes: the alloys were compounds and the Sun was a
planet. That theories should design their own referents in this
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way constitutes the idealism inherent in this way of handling
reference.

Feyerabend’s view of radical change of reference (see 5.2) lacks
this crucial idealist assumption of successful reference. On his
view the languages of incommensurable theories are extensional-
ly disjoint, but not because they actually succeed in referring to
distinct worlds.

For Feyerabend, incommensurable theories associate mutually
exclusive conceptual or descriptive content with their terms. In
592 it was shown that Feyerabend assumes that descriptive
content determines reference in the manner of a description
theory of reference. Given that assumption about reference
determination, since incompatible descriptions are not jointly
satisfiable, it follows that the languages of incommensurable
theories are extensionally disjoint.

Feyerabend does not construe this total failure of co-reference
as successful reference to distinet worlds; rather, at least one of
the theories fails to refer. Instead of being idealist, the claim of
failure rather than success of reference makes his position a
fundamentally realist one.

In view of Feyerabend’s commitment to a world invariant
between theories (6.3), idealist-sounding remarks of his may be
interpreted as a manner of speaking. At a number of places, for
example, Feyerabend uses the locutions ‘classical mass’ and
‘relativistic mass e.g. "the values obtained on measurement of
the classical mass and of the relativistic mass will agree in the
domain" (1981d, p. 81, cf. 1965, p. 168). Such locutions suggest
the existence of different sorts of mass: classical physics refers to
classical masses, whereas relativistic physics is about something
different, relativistic mass. But if we assume the world remains
fixed, the passage can be read as elliptical for: "the values
obtained on measurement of the mass understood in accordance
with the classical concept thereof and with the relativistic
concept will agree in the domain". Moreover, it is clear in the
context that Feyerabend is using the locutions as shorthand; ie.
‘relativistic mass’ means ’the relativistic concept of mass’.

To take Feyerabend in this way as a realist with a description
theory of reference may seem irreconcilable with the idealistic
passage quoted in 6.2. For there Feyerabend explicitly states

that:

unless we want to assume that [incommensurable theories]
deal with nothing at all we must admit that they deal with
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different worlds and that the change (from one world to

another) has been brought about by a switch fi
to another... (1978, p. 70) y rom one theory

But since Feyerabend is committed to a world independent of
theory (as argued in 6.3), the idealistic tone of this remark
should be read as exaggeration.

Moreovgr, what leads him to the idealist manner of speaking is
a false dichotomy between referring to nothing at all and dealing

with d.ifferent worlds. For immediately prior to the above remark
he claims that:

we cgrtainly cannot assume that two incommensurable
theories deal with one and the same objective state of affairs
(to make the assumption we would have to assume that both
at least refer to the same objective situation. But how can
we assert that ’they both’ refer to the same situation when
they both’ never make sense together? ...) (1978, p. 70)

Feyerabend is led to the idealist conclusion that incommen-

furable theories refer to different worlds because such theories
‘never make sense together". Now, to say that theories fail to
makg sense together” is a shorthand way of describing the
;elatlon between incommensurable theories. For theories are
%ncommensurable if "the conditions of concept formation in one
Fheory forbid the formation of the basic concepts of the other”
5_1978, p- 68). But to conclude from the mutual exclusivity of
*ihelr'copcepts that theories cannot co-refer is to assume that
gescm.ptlve; content determines reference. So Feyerabend is led
;nto idealism by the assumption, licensed by the description
theory of reference, that incommensurable theories can have no
common reference. Given his commitment to an extra-theoretic
world, such idealism seems an exaggeration to which he is
aeedles’sly drawn by a mistaken theory of reference.
h Ku}}ns early position (5.3) is a more suitable candidate for
feallsm: When he says "the physical referents of these
zjmstelman concepts [e.g. mass] are by no means identical with
those of the Newtonian concepts that bear the same name"
11970a, p. 102), he seems to be saying something idealist about
reference.

The claim suggests that the Newtonian and Einsteinian
£§ncepts successfully refer to completely distinct sets of thines
That is, there is no single set of material objects which serves 1:;is
2 shared domain for these concepts of mass. Rather, in moving
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from the one conceptual apparatus to the other a world with one
type of mass is replaced by a world with the other type of mass.
This suggestion provides genuine textual support for the charge
of idealism.

There is no need to conclude from this that Kuhn is an idealist.
At most, it must be conceded that there is a textual basis for the
charge. For, in light of Kuhn’s commitment to an independent
world (see 6.3), the hint of idealism may be taken as mis-
statement. This interpretation is further supported by his
subsequent clarifications and disavowals which show him not to
be an idealist.'? Though the above passage is amenable to an
idealist reading, it is not indicative of a general commitment to
idealism.

The significance of the textual basis for the charge is even less
than this suggests. For it was shown in 5.3 that Kuhn’s original
treatment of reference in his (1970a) was triply ambiguous.
Aside from the idealist reading, the above passage is also
consistent with his later view that there is a limited classi-
ficational change (to be dealt with momentarily). More plausibly,
it may be taken in the way we have interpreted Feyerabend. On
such an interpretation, Kuhn’s term ’referent’ in the above
passage is elliptical for ’putative referent’. What changes is not
mass but the description of what is purported to constitute mass.
Since the latter analysis does not imply that the world changes
with change of concept, it is not idealist.

Kuhn’s later position is that a restricted conceptual upheaval
characterizes the transition between incommensurable theories
(5.4). This view may encourage thoughts of a more limited form
of idealism. It will be helpful to introduce a distinction between
global and local idealism. Global idealism is the view that there
is a massive transformation in reality because of a theory change.
This global sense is suggested by the world-change metaphor.
Local idealism is the view that the world as a whole is unaltered
but that isolated changes occur here and there.

On Kuhn's later view the effect of conceptual change upon the
language in which incommensurable theories are couched is
limited to a few central terms. This leaves a common stock of
semantically invariant terms jointly available to both theories. It
follows from the existence of a shared semantically neutral
language that no radical displacement of domain of reference
takes place in the transition between incommensurable theories.

The question of idealism may be raised with respect to the
limited area of language affected in theory change. When a
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theory replaces an incommensurable predecessor, it imposes a
novel categorial structure on the world via the conceptually
transformed portion of the language. It might be suggested that
!:he world does not in its own right possess the relevant structure
mdepeqdently of cognition. On the local idealist construal of this
suggestion, mental intervention brings about the requisite
changes in the structure of the world. In contrast, the con-
structivist construal is either that there is no fact of the matter
gbout such structure, or that there is but it is epistemically
inaccessible; in either case structure is a matter of convention.

. In 7.2 the relevant constructivist position, a form of nominal-
ism, will be discussed. For now it suffices to show why Kuhn is
not a local idealist. Consider what the local idealist must say
about categorial change. On an idealist view, the existence of
suph categories must depend on a theory which brings them into
existence. This is not merely to say that the classificatory
system is brought into being. Rather, the actual divisions be-
tween kinds of things are brought into existence or transformed
by the process of classification.

Now, in the case of the alloys this implies that the alloys
changed their compositional structure by shifting from the
category of the compounds to that of mixtures. Such a change
does not represent an artifical classification or a fallible attempt
to determine what categories exist. Rather, it implies that a
change of classification directly affects the composition of
mgterial objects. But such an idealist implication of the power of
mm@ over matter is inconsistent with Kuhn’s acceptance of a
reality whose existence and properties are independent of theory.

Notes

1. Hacking notes that "it is extremely easy for a reader of
Structure to think that its author is, aw fond, a raving
idealist” (1979, p. 229), an interpretation he rejects. For
further discubsslion of idealism in connection with
incommensurability see Musgrave (1979, . -
(1980a) and Rorty (1980, pp. 2757, PP S578), Nola
Cf. Suppe (1977, p. 151).

;l‘ypically difficult to interpret is Kuhn’s claim to be an
unregenerate realist” (1979, p. 415), for he confesses to
being "uneasy" about "one real world, still unknown but
toward which science proceeds by successive approximation”

@ 1o
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10.

11
12.

(p. 418), and suggests in constructivist vein that "what we
refer to as "the world" [is] perhaps a product of mental
accommodation between experience and language” (p. 418).
Cf. "... the modes of representation used during the early
archaic period in Greece ... give a faithful account of what
are felt, seen, thought to be fundamental features of the
world of archaic man" (1975, p. 248); "why should th%
perceptual world of the ancient Greeks coincide with ours?
1975, p. 249).

%E.g. thn (1970a, p. 102), Feyerabend (1981d, p. 81) and
(1965, p. 169).

See Feyerabend (1965, pp. 174f), (1975, p. 38); Kuhn (1970a,
pp. 52ff). . .
Comment in discussion in Hanson (1970, p. 247), cited in
Dilworth (1981, p. 91). ' '

We may disregard as irrelevant that neither Galileo nor
Aristotle spoke English.

A glance gt other passages (e.g., 1970a, pp. 117-8, 121, 150)
reveals that such remarks are nearly always hedged and
expressed in a tentative tone. .
Eg Brown (1983a, pp. 19-20) and (1983b, p. 97), Devitt
(1984, p. 137), Mandelbaum (1982, pp. 50-2).

Cf. Brown (1983b, p. 97).

For the clarifications see the discussion in 5.4; for the
disavowals see 6.3.
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7 Against constructivism

7.1 Introduction

This chapter criticizes a number of related doctrines collected
under the head of "constructivism”. The basic aim of the chapter
is to defend the view that incommensurability is a problem of
language rather than metaphysics.

Chapter Six has shown that the incommensurability thesis is
not an idealist thesis of change of world with change of theory.
That leaves the possibility, however, that there is a weaker sense
in which the "world" of a theory is not the real world.

According to constructivism, the objects, kinds and even the
‘world” to which a theory refers are not independent of theory.
In some sense they are a product of theory. What unites the
various constructivist doctrines under one heading are two
characteristic theses. As opposed to idealism, constructivism
grants that there is a reality whose existence and character are
independent of mental activity. Yet constructivism denies that
the world dealt with by a scientific theory is such a mind-
independent reality itself.

If this were right, the problem of incommensurability would not
be essentially a problem in the theory of reference. This would
undermine the referential approach to theory comparison. For
the approach to comparison by means of co-reference assumes
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that different conceptually variant theories may be applied to a
common world. ‘

If theories make their own entities, the problem of how theories
may co-refer to theory-independent entities arises in an egtreme
form. For the sense in which theories which construct their own
entities could be about the same world is quite unclear. .So
constructivism provides the basis for a thesis of the radical
incomparability of theories. ‘ o

The chapter divides into sections each dealing with a distinct
constructivist position. Section 7.2 considers the idea that Kuhn
is a nominalist about high-level natural kinds. In .7.3 an
argument for conceptual relativism is discussed. Section 7.4
considers the thesis that theories deal with different worlds
because of the theory-dependence of observation. In 7:5 ‘ghe
relativity of objects is considered. And 7.6 is about the rejection
of reference.

7.2 Nominalism

According to Kuhn's mature position, a loca}lized conceptual
change occurs in the transition between 1ncommensqrable
paradigms. The question arises of the status of the categomes or
kinds which systems of concepts are about. Do gateggnes exist
independently or do they depend on an act of classification?

Kuhn suggests that the membership classes . of natural
categories are altered in the transition between theories.

The lifelines of [the earth and moon, Mars and Venus] were
continuous during the passage from heliocentric to geocentric
theory, but the four were differently distributed among
natural families as a result of that change. The moon
belonged to the family of planets before Copernicus, not
afterwards; the earth to the family of planets afterwards, but
not before... That sort of redistribution of individuals among
natural families or kinds, with its consequent alteration of
the features salient to reference, is ... a central ... feature of
... scientific revolutions.

There is a hint of idealism here. For Kuhn asserts that tl}e
natural kinds to which the moon and earth belong really did
change with change of theory.
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Hacking has suggested that such traces of idealism in Kuhn
should be taken instead as a form of nominalism.? Hacking
writes that:

Kuhn’s ’temptation to speak of living in a different world’
suggests that he is an idealist, one who holds, in some way,
that the mind and its ideas determine the structure of our
world. I think he is no idealist, and urge that we should
think not of the post-Kantian realist/idealist dichotomy, but
of the older, scholastic, realism/nominalism distinction.
Kuhn is not among those who challenge the absolute
existence of scientific entities or phenomena, nor among
those who query the truth conditions for theoretical
propositions. Instead he believes that the classifications,
categories and possible descriptions that we deploy are very
much of our own devising. (1984, pp. 116-7)

For Kuhn, change of taxonomy takes place against the back-
ground of general conceptual and categorial stability. Thus
Hacking suggests that:

Kuhn ... might be called an empirical realist and tran-
scendental nominalist. That is, a great many of our
commonplace sortings are a given fact of the interactions of
any human group and the world in which it lives. That is
the empirical realism. But the higher level theories which
determine how we think of the world and much of what we
do in it and with it are the product of the active power of
human minds and collective interaction... On this view,
which I call transcendental nominalism, there is not some
uniquely right conceptualization of the world, nor is the
world of itself constituted by more than merely superficial
"kinds of things." The "kinds" that enter our theoretical
speculations are man-made... (1979, p. 230)

Hacking’s Kuhn is a nominalist about variable theoretical kinds
and a realist about stable low-level kinds. It is a "revolutionary
nominalism” since "transitions in systems of categories occur
during ... revolutionary breaks" (Hacking, 1984, p. 117).

Such nominalism is amenable to two interpretations. The first
resembles classical nominalism: ie. the doctrine that there are
no kinds independent of classification. On this interpretation,
Kuhn’s nominalism consists in the denial that supra-empirical
kinds exist independently of scientific classification. The second
approach is agnostic about the categorial structure of the world:
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the world may have a built-in taxonomy for all we know. But
such a taxonomy is epistemically inaccessible to us, so the only
kinds which exist as far as science is concerned are those brought
into being by a system of classification. On either approach the
kinds dealt with by theories are made rather than found.

The difference between the two approaches is ontological versus
epistemological: one denies the existence of mind-independent
kinds, the other denies knowledge of them. It is unclear which
way to interpret Kuhn. Hacking favours the former, for he says:
"Kuhn does teach a certain relativism, that there is no uniqueI'y
right categorization of any aspect of nature” (1983, p. 11Q). This
way of taking Kuhn can be given textual support. Consider, for
example, the following quote from the "Postscript’ to Kuhn’s
(1970a):

There is, I think, no theory-independent way to reconstruct
phrases like ’really there’; the notion of a match between the
ontology of a theory and its "real” counterpart in nature now
seems to me illusive in principle. (1970a, p. 206)

On the other hand, in his response to Boyd (1979), Kuhn objects
to what he takes to be Boyd’s view of science as "zeroing in" on
the "world’s joints". In that context, Kuhn comments that the
'world with its joints seems to me, like Kant’s "things in them-
selves," in principle unknowable’ (1979, p. 418).

Nominalism avoids positing multiple realities, so avoids
idealism. It raises the ontological issue of whether higher-level
kinds are real or artificial. But the question of the ontological
status of such kinds does not, as such, add any new dimension to
the problem of incommensurability. Nominalism provides no
further reason for taking conceptually disparate theories to bg
incomparable. For nominalism there is one real world classi-
fiable in diverse ways. To deny the independent existence of
classes is not to deny that terms may refer to the same objects.
Whether or not classes exist independently, theories may still
have intersection of reference with respect to a shared domain' of
objects. Nor does nominalism introduce any new complexity
about translation. The ontological status of higher-order cate-
gories is a separate issue from the untranslatability of theoretical
concepts. Failure to translate is a relation between gystems of
concepts, and does not depend upon the way the world is.

Apart from its irrelevance to incommensurability, however, such
a restricted nominalism is itself objectionable: for how can there
be low-level but not high-level kinds? Let us assume, with
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Hacking, that Kuhn is an "empirical realist” about ordinary
kinds of things. Let us take the alloys as an invariant lower
order kind and the compounds as a higher order variable kind.
This is justified on the basis of Kuhn’s assumption that the alloys
persist as a class while the compounds do not.

If the alloys are a real natural kind, the fact that they
constitute a kind depends on facts about their compositional
structure. In particular, the fact that a metallic substance is a
mixture of metals is what qualifies it for membership in the class
of alloys. If what it takes to be a compound is for the molecules
of combined elements to enter a chemical bond, then either alloys
are compound or they are not. For either their molecules are so
bonded or they are not. Consider bronze, for example. It is an
objective permanent fact about bronze that its constituent copper
and tin molecules do not form a chemical bond. Such facts about
the composition of alloys are facts which determine the status of
alloys as compounds or mixtures. Because the molecules of
alloys are not bonded, as a matter of fact the alloys are not
compounds. In this way facts about low-level kinds give rise to
certain facts about higher level kinds.

This leads to another problem. On the assumption that there
are no facts of the matter about the higher order categories
which theories describe, the nominalist could hold that each
theory brings its own higher order kinds of things into being. It
might then be claimed that theories are about their own unique
sets of kinds and that there are no higher order theory-
independent kinds for rival theories to disagree about.

But the above argument shows that, if there are low-level
kinds, there must be facts about higher order kinds. So, given
"empirical realism"” about low-level kinds, there do exist higher
order kinds about which theories may make conflicting
statements.

Moreover, if there are low-level kinds and a shared background
language, the joint domain of rival theories can be specified in
the background language using neutral terms for low-level kinds
such as alloys. But if a joint domain may be independently
specified in a background language by reference to the low-level
kinds, then by the above argument there exist higher order kinds
within the domain to which both theories are relevant. But then
there are objective higher order kinds in the domain for conflict-
ing conceptual systems to be about.

It might be objected that, though there are objective facts about
the world’s categorial structure, to the extent that such facts
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transcend the empirical level they are unknowable. Theories
impose different orderings on the supra-empirical world: since
there is no way to check those orderings against real categories,
the kinds posited by theories are the only higher order kinds of
any significance to us.

What seems right about this objection is that we are unable to
step out of our own concepts altogether and directly calibrate
them with nature’s own categories. And since empirical
counterexamples to our theories are typically deflected onto
peripheral assumptions the central conceptual apparatus will be
protected from direct refutation.

One might argue for more than this by claiming that different
theories can only be about the categorial systems which their
conceptual apparatus describes. Nature’s true categories are
beyond our ken and hence irrelevant. There may be no compari-
son of rival theories because they are about different categorial
structures.

But this seems wrong: if theories are about objective structures
because of connections with a common domain specified in a
background language, then they are about the same objective
categorial structure and can be compared relative to it. It is a
question of determining which theory-independent kinds the
concepts of rival theories are concepts of. Such judgments
depend on theories and are fallible. But the fact that mistakes
can be made and that theory is needed to specify the kinds does
not imply that the judgments cannot be made. Nor does it imply
that the only kinds relevant to theory evaluation are the
categories which opposing theories themselves posit.

By making use of the background language to specify the joint
domain of application, the portion of the world whose categorial
structure is in question can be specified. By taking the
background language as a metalanguage containing the rival
frameworks, particular applications of a concept from one
framework may be matched up with the concept applied in the
same context by the other. It can in this manner be established
that, rather than creating non-overlapping sets of kinds, they
apply different concepts to the same set of objects.

In view of these objections the coherence of a restricted
nominalism is doubtful. But it is difficult to see why Kuhn
should be drawn into nominalism. For nothing follows from the
point that theories employ divergent conceptual apparatus about
the ontological status of the kinds posited by such apparatus.
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There is no reason for Kuhn to tak
; e a stand i
issue of the status of kinds at all.- nd on the ontological

7.3 Conceptual relativism

The problem of multiple systems of kinds ma

from another direction. Instead of taking it gs lzjn aopnptz(iicizci
issue :atbcut the independent existence of kinds, it may be seefi1 as
an epistemological issue. That is, the point is ,not whether kinds
are constructed by us, but that judgments about kinds necessari

ly involve a conceptual perspective. 1’1-

This point is made in connection with i i i
th i
the following comment by Rorty: © fssue of idealiom in

the clamor about "idealism" is a red herrin. It i i
to say _(absurdly) that we make objects bygusinglsvs;)ori'flslC }glrrllg
something quite different to say that we do not know how to
find a way .of describing an enduring matrix of past and
future Inquiry into nature except in our own terms —
thereby Pegglng the question against "alternative conceptual
schemes". Almost no one wishes to say the former. To sa
Ehe. latter is, when disjoined from scary rhetoric abou}’;
losing touch with the world,” just a way of saying that our
present views about nature are our only guide in talking

about the relation bet
S on between nature and our words. (1980, p.

The point may be taken to suggest an ar
relativism, though it is not so tflgen by Ror%;.%rl ei‘lf)rfg;: \?v(:en}cngteusg
approach the relation between our words and reality from a
conceptual perspective, then that suggests we have no wa of
breaking out of our present conceptual scheme. That in g;rn
2271 nigi?tiotpf}?ﬁde' the starting point for an epistemological
a ere jecti
diSfferent ey Chor colr?cél;t STa'vay to objectively compare or assess
ense perception provides only indirect acce
therg 18 no unmediated accesg to objects. s’?‘htgst}zse W}(l)i/% ig
consider the nature of environing objects always from within
some perspective. But the only perspectives available to us are
couched in a language with a conceptual apparatus. So we
cannot adopt a neutral viewpoint from which to survey .the world

to determine the appropriateness of thi
. : s or th i
objects into categories. at way of amanging
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Objects can only be dealt with, for cognitive purposes, once they
are brought under descriptions. But described objects must be
described in terms of some conceptual framework. Evidently,
objects under a description cannot function in a neutral manner
which would enable us to stand outside of and compare
conceptual frameworks. Rather than comparing alternative
conceptual frameworks relative to the neutral set of objects they
classify, the true situation is one in which the objects themselves
can play no direct role.

To employ Putnam’s image, we cannot adopt a "God’s eye point
of view" (e.g. 1981, p. 50) to see what objects our concepts are
really about. Since there is no access to neutral objects,
conceptual frameworks must be compared by reference to objects
under descriptions. But since opposed frameworks disagree over
how to describe the objects they classify, there is no way to
compare frameworks as classifications of the same objects.

In the final analysis, there are just alternative frameworks with
the kinds of things which they divide the world up into, and
there is no possibility of an objective comparison of their systems
of classification. So we arrive at a conceptual relativism
according to which alternative categorial systems cannot be
shown to be better or worse conceptualizations because they
cannot be compared by appeal to neutral objects.

This argument is flawed in a way which permits defence of the
view that frameworks applied in the same domain must have
some of the same objects in the extension of some of their terms.
The argument depends on the fallacy that the inability to step
outside of all conceptual perspectives prevents us from stepping
outside of particular conceptual frameworks to take up an
external conceptual perspective with respect to them. But that
clearly does not follow, for the original point was only that we
have inevitably to take up some perspective, not that we are
restricted to any particular one.

The argument can be met without assuming direct access to
objects. There is no need to suppose that we may step out of our
concepts to survey the objects and consider how rival frameworks
classify them. Rather, we may make use of some other con-
ceptual perspective which operates neutrally as between the rival
frameworks. From this independent point of view we may
describe the domain of objects relative to which the rival
frameworks disagree.

The point may be made on the basis of Kuhn’s own position.
For, according to Kuhn, the local changes of central theoretical
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concepts leave an unaffected background language neutral with
respect to such changes. This background language contains
vocabplary of varying degrees of theoreticity, so does not
constltqte an epistemologically pure theory-free medium of
expression. Instead, it is sufficiently rich to specify what the
rival fran}eworks are applied to. To the extent that it can identi-
fy the objects to which the conflicting vocabularies apply, it can
operate as a metalanguage which specifies the common,objects
over which the rival classifications range. The possibility of
takm.g. up an external perspective undermines the conceptual
relativist argument without positing either a God’s eye viewpoint
or a perfect reflection of reality by language.

7.4 Theory-dependence

Boyd (1984) suggests that Kuhn is a “constructivist antirealist”
who endorses the thesis that science is so heavily theory-
dependent that the world studied by science is a constructiéz
Boyd reconstructs Kuhn’s argument for constructivism as follows:.

Roughly, the constructivist antirealist reasons as follows:
The actual methodology of science is profoundly theory:
dependent. What scientists count as an acceptable theory
what they count as an observation, which experiments the3;
take to be well designed, which measurement procedures
they consider legitimate, what problems they seek to solve
and what sorts of evidence they require before accepting é
theo_ry — Which are all features of scientific methodology —
are in prgctlce determined by the theoretical tradition within
which scientists work. What sort of world must there be
the constructivist asks, for this sort of theory-dependen‘é
methodology to constitute a vehicle for gaining knowledge?
The answer, according to the constructivist, is that the World
that sc1eptlsts study, in some robust sense must be defined
or (;opstlt}lted by or "constructed" from the theoretical
tradition in which the scientific community in question
Workg. If the world that scientists study were not partly
constituted by their theoretical tradition, then, so the
argument goes, there would be no way of explaininé why the
theqry-dependent methods that scientists use are a way of
finding out what is true. (1984, p. 52)
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We may set aside the question whether Boyd captures the
reasoning behind constructivism and ins'tead g:xtract from ‘the
passage an argument that the world of science is a COIlStI’uthlOI‘l.
The essential point is that every as.pefzt of scientific practice is
theory-dependent. Sense perception is influenced by the theories
we accept and the conceptual apparatus we employ. .Observa«
tions are only made within a background of thgones which deter-
mine their relevance and significance. Expenmen!:al apparatus
and measuring instrumentation are manufacturgd in acco?dance
with and their readings are interpreted by theoneg. Experiment-
al techniques and standards all depend on theories. Even th(e1
facts depend, for their very existence, on the use of a theory an
a language relative to which they are facts: ' .

So science deals with facts and observatlions Whose existence is
a result of the constructive processes of science 1‘_cself. Thg WO.I‘ld
of science is therefore a world brought infco being by sc1ent%ﬁ_c
activity. Because theories influence what is taken to be empiri-
cal fact in different ways, they therefore construct and refer to

ir own separate worlds. ‘
ﬂflg’;‘ong vre)arsion of incommensurability derivqs from this con-
structivist position. For radically different theories construct aI.ld
are isolated in their own worlds, which possess no elements in
common. So the languages which describe these worlds can have

ing or reference in common. .
n%‘g:xa'znis gmuch to be said in favour of each of t‘he clalms‘ of
theory-dependence. Trouble begins Witl:l taking their cumulatlvtz‘

weight to lead to the presumed conclgs19n. Much pf the force o
the argument may be removed by insisting pedagtlcally that the
consequence of profound theory-dependence is rmgdescnbed as a
variance of world or reality. To say that theories create .the}r
own worlds is an obfuscation. What vax_'ies between theories is
the generalized description which each gives of the wprld. That
different means of collecting and interpretzt'ng ewdepce are

employed in connection with different theories exp}a}ns why
incompatible theories may each appear tq have ergplncal _sup-

port. But this only shows that the empirical basis of science

contains considerable slack. . o

The existence of empirical slack enables theories W1§h incom-

patible portrayals of reality to be successfully applied (.to a

greater or lesser degree) within the same world. Ther(_e is no

genuine sense in which such theories are actl'zally a}bout different
worlds. Though it is undeniable that they yield different world-
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descriptions, via the mediation of their diverse observational and

experimental procedures they are applied to the very same world.

This is more than a verbal point. It removes the need to make
sense of the idea of being about a world in such a way that there
can be more than one world. The type of incommensurability
connected with this form of constructivism is a radical failure of
co-reference between theories. If it is not open to the
constructivist to speak of reference within the world of a theory,
then some other account must be given of lack of co-reference.
Let us consider whether the theory-dependence of observation
and experimentation entails lack of co-reference.

We may concede that theories in the same domain need not
involve the same observations or experiments. Different
techniques and instrumentation may be employed. Contact may
be made with different kinds of objects via the mediation of
different empirical procedures. So there may well be failure of
co-reference. Tokens of the same term-type employed within the
theories could be applied in separate contexts to different things
via their involvement with different experimental operations. Or
a term might be introduced in the context of one theory to refer
to an object involved in its procedures while no term in the other
theory refers to the object.

So variability of procedure is consistent with failure to co-refer.
But such variability does not entail failure of co-reference. On
the assumption that rival theories investigate a shared domain of
empirical phenomena, they may be brought to bear on the same
objects, even if here and there different observations are made.
There might be different techniques for investigating the proper-
ties of a cell, or for measuring the velocity of a particle, and the
observations of the cell or particle may vary in significance
depending on theoretical context. Still, the very same kind of cell
or particle may constitute the object of investigation and
reference.

Indeed, theory-ladenness of observation entails nothing at all
about reference. To raise the question of reference is to ask
whether certain sorts of relation hold between the use of
language on the one hand, and extralinguistic entities on the
other. But that is a different question from the question of
observability. The latter is the question whether an object is so
situated relative to human sensory apparatus that it can be
detected by the unaided use of sense perception. The class of
relations of reference is different from the class of relations of
observation. To be sure, reference may depend on observation, as
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for example in ostension. But one need not observe an object to
refer to it. We may refer to what is momentarily absent or
concealed. It is possible to refer to what it is impossible for us,
given our perceptual capabilities, ever to perceive. It is possible
for observers to refer to the same thing while observing different
effects. The perceptual experience which two observers have of
the same object may be qualitatively very different (e.g. x-ray
photographs), though each refers to it. Different instruments
may measure the same quantity. And in general nothing can be
concluded about reference from the fact that observation fails to
be neutral.

Now this may seem objectionable to the constructivist. The
constructivist might object that, if observation is theory-laden,
there can be no neutral way of deciding questions of reference
and co-reference. Since there is no way to step outside of theory
in making judgments about reality, each theory must decide upon
the nature of its own referents. But this mistakes an epistemic
point for an ontological one. Even if there is no theory-neutral
means to judge whether rival terms co-refer, the relations of
reference may still obtain in virtue of objective relationships
between language-user and object of reference. To be sure, our
views as to what relations obtain and which entities figure as
real referents shall always be affected by our theories. But this
forces no concession to constructivism. In fallibilist fashion, it
can be granted that such judgments are theory-laden and far
from certain, without thereby conceding that reference is
somehow theory-relative as well.

In this connection, Devitt has pointed out that all judgments
about reference are theory-laden. This point undermines the con-
structivist argument from theory-ladenness to incommensura-
bility. For if all judgments of reference are theory-laden, then it
would seem to follow that all theories are incommensurable.
But, as Devitt points out:

theory comparison must always involve some point of view
about the domain in question. But this is just to say that
theory comparison is theory-laden, which is true even when
the most commensurable theories are compared .. the
semantic comparison of theories ... is epistemically like all
other attempts to understand the world. (1979, pp. 45-6)

There is, then, no special reason deriving from the theory-
ladenness of judgments of reference for thinking that incom-
mensurable theories construct their own completely disjoint real
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domains of referencg. For the same would have also to apply for
commensurable, which is to say co-referential, theories.

7.5 Object relativity

Unable to sustain the thesis of radical failure of co-r
appeal to the theory-dependence of observation, the co;fs?ciiré;ieviz{
must argue for the theory-relativity of domain of reference in
some other way. One possibility is to argue that the objects to
which theor'les refer are themselves theory-dependent and that
Zléi}éevi? gnt}; thg(t);;'ly. B;t can constructivism deny the indepen-

objects without i i i
e igl ots mthout enying the independence of reality and

Commitment to a mind-independent reality need not be commit-
ment to the existence of mind-independent objects. One might
deny tha?: the world itself is divided up into objects. Reality ma
(t;e ful.lyhlnd%%gnd:nt of the mental and yet be amorphous in itz

wn right. ects ma, ibuti izati
powersg. J y be the contribution of our organizational

But this makes the problem into one of general metaphysics
From the denial of the ultimacy of the objects we interact With’
nothlpg follows about the variability of objects relative t(;
theories. .It could be the case that humans interact with objects
whose existence is partly due to that interaction. Such objects-
fo_r-us may somehow arise out of an underlying reality which
dlf:fers fron? the one we experience, either in not dividing into
objects, or in dividing into different objects. Or perhaps objects-
for:—us are Kantian phenomenal presentations, and the noumenal
obgects-f;hemselves transcend our capacity to know them.

In. neﬂ;her case do the objects studied in science depend for
their existence on particular theories. For in each case it is a
gex}era'l fact of human experience that there are objects-for-us
which it is the_ role of science to investigate. If the way we carve
the world up’mto objects is a permanent and general feature of
g;ﬁﬁg expeneé‘lfle, ig.does not matter whether our carvings are

S own. e objects so gen i i i
natures own. The o gheoﬁe&g erated will still be neutral posits

To be of relevance here, the constructivist must argue that
objects may vary with respect to changes at the theoretical level
Feyerabend discusses the case of the transition from the archaié
to the classical world-view, in which he claims there to be a
evolution of the concept of an object: 8
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The concept of an object has changed from the concept of an
agregate of equi-important perceptible parts to the concept of
an imperceptible essence underlying a multitude of deceptive
phenomena. (1975, p. 264)

In brief, this is the contrast between an object as the sum of its
observed features and as the real essence behind appearances.

This would only have the consequence that objects are variable
if objects depend on concepts. That is, if what objects exist is
dependent upon our concept of what it is to be an object, then
objects would be relative to conception of object. Reflection upon
the problem of the individuation of objects suggests an argument
that objects are relative in this way.

The constructivist can point out that our practice of object
individuation is insensitive to compositional change. That is, the
conditions of identity of objects allow for the loss and gain of
component parts. So the constitutive parts of an object do not
determine its identity as an object. That suggests that objects
are not in themselves objects, but are determined as objects by a
convention about identity conditions.

Consider the puzzle of the ship of Theseus. Each plank of
which the ship was originally made was replaced as it was
rebuilt. The ship remained the same ship but failed to remain
the same collection of matter. That we consider the ship a
material object has nothing to do with which bits of matter it was
built of.

A ship is an artifact, so is literally constructed by us. But
natural examples exhibit the same continuity of identity through
compositional changes. We consider a river to be the same river
even if it does not contain the same water from time to time. A
young sapling which grows into an aged oak remains the same
tree throughout. Even personal identity is puzzling in this
context. In the course of a decade the molecules contained in our
body are replaced, so we are not the same stuff as we were.

Such examples show objects not to be determined by composi-
tion: what they are made of may change. Unless there are
primitive indivisible objects the possibility of such change obtains
for any object. Since objects do not maintain constant make-up,
their status as objects must be due to a convention to consider
them as such. This raises the possibility that objects vary
relative to our changing conventions about what to count as an
object. There would then be no stable, mind-independent set of
objects for all theories to investigate.
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This line of reasoning, however, is fallacious. It confuses
material constitution with object identity. All that is shown by
the changing composition of objects is that objects are not to be
strictly identified with their temporal stages, and a fortiori not
with their particular composition at a given time.

The question of an object’'s momentary constitution is not a
question about the identity of the object. Rather, it is simply a
question about what it is composed of at a particular time.
Objects endure through time, and undergo continuous trans-
formations of composition without ceasing to be themselves. Just
as I am not the particular collection of molecules that happens to
be in my body at a time, neither was Theseus’s ship just the set
of planks of which it was originally built.

Feye}rabend’s example is a case of two concepts of objects: one
conceives objects in terms of their perceptible parts, the other in
terms of their essences. The point that objects are not identical
with the particular matter they consist of is a more fundamental
point about the nature of objects. For it is fundamental to the
nature of objects that they exhibit spatio-temporal continuity and
causal regularities. Neither of Feyerabend’s examples of a con-
9ept of an 'object deny that objects are perduring physical entities
1n our environment.

The argument that objects are not identical with constant
quantities of matter shows something about the nature of objects.
It does not make them relative or theory-dependent. While it is
trL}e that objects are picked out relative to our interests, their
objectivity consists in the fact that the materials that make them

up at any given time and the behaviour which characterizes
them are independent of us.

7.6 The rejection of reference

Instead of rejecting objects, the constructivist may choose to
reject reference. That is, it may be denied that there is a
relation of reference which holds between words and extra-
linguistic reality.

Qf course, without reference the existence of extralinguistic
prects is a moot point. For if there is no reference to
independent objects, nothing may be said about them. Without
reference to extralinguistic objects, the maximal ontological
status attributable to the objects spoken about within language is
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as linguistic constructs posited for the purposes of thought and
talk. '

To reject reference is to deny that there are rel‘atlons of
reference which obtain between linguistic expressions and
extralinguistic entities.* There are two ways to reject reference
in this sense. The difference between them is the stance they
take to the concept of reference itself. The first way to reject
reference is to admit the possibility of reference but to deny that
it ever actually obtains. The second way is to reject the concept
of extralinguistic reference altogether. o

The first option is not a denial of the possibility of reference as
such. There is not, according to this first approach,. any reason
in principle why relations of reference should fail to obtain
between language and reality. Rather,' as a matter qf fgct,
language is pervaded by empty terms which fail to refer in just
the way in which reference to ghosts fails. ‘ )

What could justify such a thesis of wholesale reference faﬂ}lre.
Given the existence of an independent reality (6.3) and objepts
(7.5), it is implausible to say that reference is a 'possible relation
which simply is never instantiated. Such a thesis would amount
to a thorough-going scepticism. For if all of our terms fail to
refer, then we are completely mistaken about the world around
us and fail to refer to anything that actually exists. Such scep-
ticism faces immense problems in accounting for our apparent
success in so many practical activities. Nevertheless, in the
conclusion of this section I will briefly consider Putnam’s meta-
induction on the history of science which seems to give the idea
support. . o

Trg)e second option is to dismiss the possibility of extralinguistic
reference. The idea is not that reference fails contingently. But
rather, as a matter of principle, no relation of reference obtains
between language and reality.

The most plausible way to eliminate referen.ce as an extra-
linguistic relation is to take a disquotational view of reference.
On such a view of reference, talk of reference is to be unders!:ood
as merely a way of talking about expressions of_ an obggct—
language within a metalanguage. Rather than 1nt§rpret1ng
reference as a relation between object—hnguist.ic expressions and
extralinguistic objects, the notion of reference is defined m.terms
of relations within a language. That is, the extension of
reference’ is fully defined for a language by a list of metz}'-
linguistic reference specifications of the form "t* refers to t",
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where the reference of t* is specified by its metalinguistic
translation t’.%

Such a view of reference is analogous to disquotational accounts
of truth which dismiss the notion of truth as correspondence to
extralinguistic states of affairs and which reduce truth to a
device for semantic ascent.® According to such an account, truth
is merely disquotational in the sense that to attribute truth to a
quotation mark named sentence is equivalent to asserting the
sentence. The analogy between disquotational reference and
disquotational truth is the following. In the same way that there
is no more to truth than the relation between sentences exempli-
fied by a T-sentence, there is nothing to reference beyond
associating a term with its metalinguistic translation. Just as
disquotational truth is not an extralinguistic correspondence
relation, disquotational reference is not an extralinguistic
reference relation.

The disquotational approach raises complex issues about truth
and reference which are beyond the scope of this book. However,
a fundamental difficulty with the rejection of extralinguistic
reference is readily apparent. It attaches directly to the rejection
of reference in virtue of the relation between reference and truth,

The problem is that without extralinguistic reference a
satisfactory distinction between true and false reports of fact
cannot be sustained. To say that terms refer in the present
strictly disquotational sense is to say that they do not refer to
anything extralinguistic. Thus a true and a false statement of
fact are unable to differ in the sense that the one contains terms
which refer to real things while the false one does not. Nor can
it be that the true statement reports a state of affairs which
obtains in reality while the false statement reports a state of
affairs which does not. If there is no reference to anything
existing independently of language, then true report of fact
cannot differ from falsity by virtue of reporting anything real.

As against this, it might be objected that a disquotational
distinction between ’true’ and false’ does enable true statements
to be distinguished from false statements. But this is specious:
a merely disquotational distinction between truth and falsity is
not an adequate distinction between true and false statement of
fact. For the present disquotational account of truth denies
reference to anything existing independently of language. Such
an analysis of truth is unable to differentiate true from false
statement of fact by saying that a true one reports a state of
affairs which actually obtains, while a false report does not.
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Even though such an account may distinguish truth and falsllty
formally, no substantive distinction between be'mg true and being
false is available without reference to extralinguistic states of
affairs.” o ‘

A more specific difficulty with the rejectlc?n‘ of reference in the
present context is that it deprives constructivism pf an account of
what it is for theories to have a common subject ;natter. If
theories refer to nothing extralinguistic, sharing a sub;ect matter
cannot consist in being about the same domain of independent

jects. '
Olgfi({l, it might seem that the notion of having the same dpmam
can be analyzed in terms of the d1squ0tat10ngl notion of
reference. In the following, to indicate that the disquotational
sense of reference is intended, I will use double quotes and speak
of the "reference” of a term. Thus the domain of a thgory may be
determined by specifying the "referents” over which its language
ranges, even though such "referents” are not taken to be extrg-
linguistic. A pair of theories may be about the same domﬂam
provided that their languages range over the same "referents” in
this disquotational sense. ) )

This is problematic, for how are such "referents" to be
individuated? No independent relation of referepce to extra-
linguistic objects can be employed to determine that the
"reference” of distinct expressions is the same. But perhaps .such
"reference” is determined by the descriptive content associated
with a term. ‘ '

The trouble is that alternative theories in the same dox.na1.n may
fail to agree about the properties of the objects w1th1;1 ‘ghe
domain. This would result in difference of' the descnpt.lve
content associated with the terms defined within such theongs.
If "reference” is fully determined by descriptive content, theories
with non-equivalent descriptive content cannot have the same

omain. .
dTh:is objection may be avoided by reducing the e_xtgnt to whlqh
the identification of a "referent” depends on deSCI‘lptl.OIl. In this
case, terms may have identical "reference” even .1f they are
associated with non-equivalent descriptions. This assumes,
however, that there is something independe:nt of despnptwe
content in virtue of which "referents” are identlcgl. To disregard

difference of description would not otherwise be Justlfiable. T}}e
only way to determine that non—equ‘ivalent descriptions are in
fact descriptions of the same thing is for ‘gherg actually to be
something independent of description to which it can be shown
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that descriptions apply. But this implies the existence of an
entity independent of either description to which both descrip-
tions may be applied. And this in turn assumes that such
descriptions may refer to extralinguistic entities. But this option
is unavailable without extralinguistic reference.

Instead of completely rejecting extralinguistic reference, the
constructivist might reject reference to the unobservable while
granting reference to observable entities. On such an approach,
the subject matter of a theory would then be the set of empirical
phenomena which is specified as the theory’s domain of applica-
tion. And theories would have the same subject matter if applied
to the same empirical domain.

In effect, this takes the relation of reference to be co-extensive
with the observability relation. It enforces a semantic division
between terms whose referents are observable and those
purporting to refer to the unobservable. In section 7.4 reasons
were outlined not to take the relations of reference and
observability to be the same relation. Given those reasons,
independent argument is needed to show that the relations of
reference and observability are co-extensive.

One semantical view which leads to a division between
observation terms which refer and theoretical terms which do not
is a classical form of verificationism. An account of meaning
according to which meaning consists exclusively in empirical
verification conditions can support the instrumentalist thesis
that theoretical terms are not genuinely referring expressions.

However, the constructivist with which we are concerned takes
theoretical language to be meaningful independently of experi-
ence, so the instrumentalist alternative is unavailable.  If,
moreover, the relation of reference is not equivalent to the
relation of observability, there could not be any general reason of
principle according to which independently meaningful theoreti-
cal terms must uniformly fail to refer to anything unobservable.

If reference does not fail as a matter of principle, then perhaps
it fails as a matter of fact. This possibility recurs to the first
option mentioned at the outset of this section. The alternative to
rejecting extralinguistic reference as such is simply to say that
the relation contingently fails to obtain.

Taken as a general thesis of universal failure to refer, the
thesis is unpromising. Unless it is conjoined with an idealistic
rejection of extralinguistic reality, it is implausible to hold that
there is universal reference failure for merely epistemic reasons.
For that is what it amounts to: if reference is possible but never
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obtains, that means we are completely mistaken about the world
around us.

One argument for such reference failure stems from reflection
upon the history of science. It starts from the point that many
past theories described entities which do not exist from the
perspective of present-day science. Then it is argued that in the
same way that past theories have been replaced, present theories
also are bound to be rejected. And from the point of view of later
theories our own present theories will seem to describe non-
existent entities. So not only did older theories fail to refer, even
our own theories do not manage to refer. Thus, as Putnam
expresses the point:

eventually the following meta-induction becomes over-
whelmingly compelling: just as no term used in the science
of more than fifty (or whatever) years ago referred, so it will
turn out that no term used now (except maybe observational
terms, if there are such) refers. (1978, p. 25)

In the first instance, the meta-induction applies only to
theoretical terms. To extend the argument to the observational
level there would have to be special reason to claim failure of
past reference at the observational level. But the premise of the
argument is the point that past theoretical entities failed to exist.
This premise does not entail anything about past observable
entities.

Nor is there reason to suppose that the premise could be
extended to the observational level. What plausibility the
premise has with regard to theoretical terms comes from the fact
that past theories have indeed posited entities which we now
think not to exist. But this is not something we hold to be the
case about the ordinary observable entities which our ancestors
dealt with in their practical interactions with the world.

Finally, the meta-induction may be criticized even at the
theoretical level. For while past and present theories may fail to
refer to some theoretical entities, to infer universal error at the
theoretical level is to assume a description theory of reference.
To say that a past theoretical term was empty because its
defining description was false is to assume that misdescription
entails reference failure. But, to the contrary, theoretical terms
are capable of reference even if their referents are incorrectly
described.
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Notes

1.
2.

3.

Kuhn (1979, p. 417, cf. 1981, p. 25).

See Hacking (1979, pp. 229-30, 1983, pp. 109-10 and 1984
pp. 116-7). ,
Rorty appears to endorse Davidson’s attack on the scheme-

content dualism as an objection to conceptu ivi
al relat
(1980, pp. 295-305). ’ e

Thus to reject reference is not to say, with Quine, that
refjerence is inscrutable. The thesis of inscrutability ;ejects
neither reference nor objects: it denies that reference is
dgterminate. Inscrutability is a problem of global dimen-
sions compared with which the problem of co-reference of
theories is parochial. The argument for inscrutability
fiep.epds on the indeterminacy of translating a language’s
individuative apparatus (see Quine, 1969, pp. 32-5). But
the.oretical sub-languages are embedded within English
which serves as a background language. Thus the indi-

viduative apparatus of English is common ground between
such theories.

For such a definition see Leeds (1978, p. 112), who speaks of
Tarski R sentences" such as "Caesar’ refers to Caesar". In
contrast with the view considered here, Leeds’ disquotational
approach is set within the context of a denial of the determi-
nacy pf reference rather than a rejection of reference.
On disquotation and semantic ascent see Putnam (1978, pp
9-10); on disquotational accounts of truth, see Devitt ’an(i
Sterelny (1987, pp. 162-5).
For a parallel objection to the redundancy theory of truth
see Grayling (1982, pp. 156-7), who remarks that interest ir;
the truth of a sentence is motivated by the desire to know if

what it says is the case. Cf. Devitt and Sterel
. ) ny (1987, pp.
168-70) on truth and communication. g o
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Conclusion

In putting forward the thesis of incommepsurability thn and
Feyerabend draw attention to complex' issues concerning the
phenomenon of conceptual change in science. Ab(?ve all, ’ghey
raise serious problems about the semantical and lqgmal relations
between the content of theories which deplqy unlike gystems. of
concepts. Yet few of the more extreme claims associated with
incommensurability stand scrutiny. .
The argument advanced in preceding chapters may be stated in
condensed form as follows. I have allowed that the terms of
theories with different concepts diverge seman’acally, and I have
argued that the languages of such theon'eg may not be fu}ly
intertranslatable.  But, given the possibility of refergntlgl
overlap, it does not follow that the content of such theones' is
incomparable. Nor, given the distinction between unders.tanch-ng
and translation, does it follow that proponents of theorles'wrch
mutually untranslatable languages are unable to communicate.
Neither is it the case that the shift between‘ ponceptually
divergent theories involves a discontinuous trans1t¥on between
theories which have no common reference or Whlch. refer to
distinct worlds of their own making. The semantical d1ffe":repces
resulting from conceptual variance may be embraced within a
thoroughly realist framework on whlch. they are constmed as
diverse linguistic relations to a fixed and independent reality.
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The overall thrust of my argument in this book is deflationary.
Incommensurability is less of a problem than has generally been
thought. The conceptual and semantical variance which initially
gave rise to the idea of incommensurability do not threaten an
unmitigated relativism of radically incomparable conceptual
schemes. Nor do they force any concession upon an essentially
realist view of the relation between scientific theory and extra-
theoretic reality.

Consider the claim that incommensurable theories are unable to
be compared with one another in respect of content. This is one
of the key constitutive claims of the incommensurability thesis.
Yet we have found no reason to take incomparability of content
as the inevitable result of conceptual disparity between theories.
According to the referential approach to content comparison
espoused in Chapter Two, various relations of referential overlap
may obtain between the terms of such theories which enable
their content to be compared. There are, as we saw, severe dif-
ficulties with sustaining this referential account of comparison
within the framework of a description theory of reference.
However, given the modified causal theory of reference adopted
here, the claim that major conceptual alterations prevent the
content of theories from being compared is without foundation.
For, by and large, the transition between conceptually variant
theories involves a modicum of referential continuity and overlap.
Thus the referential approach removes, or at least seriously
undermines, the claim of content incomparability, one of the
more extreme claims characteristically associated with the
incommensurability thesis.

The principal objective of the last three chapters has been to
reinforce the referential approach by showing that the change of
reference between incommensurable theories is less extreme than
is sometimes suggested. As we saw in Chapter Five, Feyerabend
is unable to sustain the thesis of radical reference change, for it
cannot be reconciled with the referential continuity at the
observational level to which he is committed by the pragmatic
theory of observation. And while Kuhn was originally somewhat
ambivalent on the nature and extent of referential change, his
later account is a restricted thesis of referential variance for
higher-level theoretical terms. The criticism of the idealist
interpretation in Chapter Six and of constructivism in Chapter
Seven further supports the view that purportedly incommen-
surable theories differ only in having divergent referential
relations to a common theory-independent reality: such theories
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do not refer to distinct theoretically determined "worlds”. Taken
together, these three chapters provide additional underpinning
for the referential approach to content comparison of Chapter
Two. For if there is no radical discontinuity of reference and
theories do refer to a common world, then sufficient relations of
referential overlap may obtain for the purposes of content
comparison.

The idea of translation failure between theories is another
aspect of the incommensurability thesis which has seemed deeply
problematic. This is largely due to its apparent implication of
communication failure between rival theorists and their conse-
quent inability to compare their theories. As we saw in Chapter
Four, these problems receive trenchant expression in the
objections of Putnam and Davidson that the very idea of such
translation failure is incoherent. As against such objections, the
approach to untranslatability developed in Chapters Three and
Four was in part designed to remove the air of paradox which
surrounds the idea of untranslatability between theories. In
Chapter Three, the positive argument for translation failure was
set within the framework of the modified causal theory of
reference, which allows referential overlap and comparison even
in the absence of translation. In Chapter Four two main points
were raised in the course of defending untranslatability against
the charge of incoherence: viz. the untranslatability at issue is a
restricted translation failure between parts of a language, and
understanding a language does not require translation of it.
Thus, on the approach to untranslatability developed in these
two chapters, rival theorists may communicate and their theories
be compared, even if full translation between the special
languages of their theories is impossible.

In sum, although the incommensurability thesis raises genuine
problems about conceptual change in science, its implications for
the philosophy of science are less extreme than has often
appeared to be the case. Reference change is not so radical as to
preclude referential connections between theories. Translation
failure prevents neither communication nor comparison. And the
scientific realist may construe semantically variant theories as
theories whose terminology refers to a common theory-indepen-
dent reality in a variety of different ways.

The deflationary import of the approach developed here is
further apparent from its implications with regard to the issues
of rationality and progress in science. It was noted in the
introductory discussion of section 1.1 that both the rationality of
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theory choice and the progressiveness of theory change are
rendered problematic in the light of incommensurability. Given
the narrow focus of this book on the problem of inc:ommen-
§urab1hty as such, no attempt has been made to address these
issues directly. Yet the problems raised by incommensurability
in respect of progress and rationality now appear far less
mtractabl‘e than at first seemed to be the case.

In particular, incommensurability no longer poses a serious
threat to rational theory choice given that the content of
conceptually disparate theories may be compared and that there
may be communication between the advocates of such theories
The various ?eferential overlap relations which may obtair;
between theories ensure that appropriately related statements
from guch theories may be compared with respect to agreement
aI‘ld. dlsggreement; so that empirical evidence may support one
while disconfirming the other. And since inability to translate
from one theory into another does not entail inability to
understapd a rival theory, it is possible for theoretical
adversaries to communicate and engage in rational debate. As
for progress, given that theory change involves at least a
modicum of referential overlap and continuity, there is no reason
to tal;e §he tx:ansition between conceptually variant theories to be
in principle incapable of resulting in progress. Continuity and
overlap of reference in the transition between such theories
Enables later theories to contribute to the stock of truths which
! }?eso égcszuilfziz%dt 2bout some of the same entities that earlier

Whe.re.a, finally, does this leave the notion of incommen-
_surablhty? Since so few of the radical claims associated with the
incornmensurability thesis are warranted by the phenomenon of
conceptual change in science, it is not clear that there is
anyt'hmg left for the word ‘incommensurability’ to stand for. If
we like, the word may be retained as a loose name for a clustér of
related _problems having to do with conceptual change. But there
seems little point in saying that theories are incommensurable.
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