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Applying the Causal Theory of Reference
to Intentional Concepts
John Michael and Miles MacLeod*y

We argue that many recent philosophical discussions about the reference of everyday
concepts of intentional states have implicitly been predicated on descriptive theories of
reference. To rectify this, we attempt to demonstrate how a causal theory can be applied
to intentional concepts. Specifically, we argue that some phenomena in early social de-
velopment ðe.g., mimicry, gaze following, and emotional contagionÞ can serve as refer-
ence fixers that enable children to track others’ intentional states and, thus, to refer to those
states. This allows intentional concepts to be anchored to their referents, even if folk psy-
chological descriptions turn out to be false.

1. Introduction. It is a curious fact that many philosophical discussions
about the reference of everyday concepts of intentional states—from folk
psychology in the1980s to theoryof mind and mind reading more recently—
have, in recent decades, been predicated on descriptive theories of reference.
A particularly salient illustration of this can be gleaned from the debate about
eliminative materialism ðChurchland 1981; Stich 1983; Dennett 1987; Fodor
1987; Lycan 1988; Bermudez 2003Þ, as we demonstrate.1 But, given that
casual theories have become increasingly widespread in philosophy of lan-
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states in psychology, and we will demonstrate ðsecs. 6 and 7Þ how the application of a
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APPLYING CAUSAL THEORY OF REFERENCE 213
guage and philosophy of science ði.e., since Kripke 1972; Putnam 1975Þ as
well as in philosophy of mind ði.e., Fodor 1990; Laurence and Margolis
2002; Prinz 2002Þ over the past 30 years, this must be regarded as anach-
ronous. We therefore regard the neglect of causal theories of reference as a
significant gap in research on intentional concepts.

In this article, we aim to fill in this gap by demonstrating how a causal
theory can be applied to intentional concepts. Specifically, we will ðaÞ for-
mulate conditions under which bodily or cognitive processes can function
to fix reference to others’ intentional states, ðbÞ consider some candidate
processes that may fulfill those conditions, and ðcÞ articulate the roles that
these reference-fixing relations might play in the development of intentional
concepts.

With respect to a and b, our main claim is that some processes that are
engaged in social interactions—such as gaze following, imitation, and emo-
tion contagion—may stand in reliable causal relations with others’ intentional
states, such as their attention, their intentions, and their emotions, and thereby
fix reference to those states. These reference-fixing processes are akin to
devices used by scientists to interact with and thereby to maintain a causal
link to phenomena that are being investigated. Importantly, such devices can
be used and can serve their reference-fixing function in a relatively theory-free
manner.

With respect to c, we propose that intentional concepts are likely to have
been shaped evolutionarily and to be shaped ontogenetically by the need
to integrate, modulate, and build on the bodily responses that are engaged
during social interaction. As a result, the development and refinement of
intentional concepts enables children to become increasingly proficient at
using the information that their own bodily responses provide about others’
intentional states in order to track ever more fine-grained or sophisticated
intentional states. Thus, a causal theory of reference enables us to capture a
sense in which reference to others’ intentional states is fixed very early in
childhood and structures the subsequent development and progressive re-
finement of the descriptive contents of intentional concepts. Hence, we claim
that the function of the descriptive contents of intentional concepts is not to
establish reference but to elaborate and make use of it.

In a first step ðsec. 2Þ, we demonstrate how discussions of intentional
concepts in philosophy and psychology have been shaped by a descriptive
theory of reference. This is most striking in the case of the eliminativism de-
bate, which—we argue—presupposes a descriptive theory. Second ðsec. 3Þ,
we draw a contrast with causal theories, which allow for the reference of
causal theory can provide a framework for modeling the development of such concepts.
See Millikan ð1998Þ for an argument to the effect that psychological research on con-
cepts in general has been shaped by descriptivism.
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intentional concepts independently of the particular theories or descriptions
associated with these concepts. The rest of the article is then devoted to con-
sidering how to apply the causal theory to intentional concepts, that is, to ad-
dressing issues a–c.

2. Eliminativism and Descriptive Theories of Reference. Eliminativists
have argued that intentional terms like ‘belief’ and ‘desire’ should be and
are likely to be abandoned as scientific psychology reaches a mature stage
ðChurchland 1981; Stich 1983; see also Dennett 1987; Fodor 1987; Lycan
1988; Cummins 1991; Bermudez 2003Þ. The argument is that intentional
concepts are defined by a folk theory of mind that is likely to be false, and
they are therefore likely to be nonreferring. But, as Mallon et al. ð2009Þ have
noted ðsee also Lycan 1988; Cummins 1991; Schouten and De Jong 1998Þ,
this argument only works in conjunction with the implicit claim that refer-
ence is fixed by descriptions.2 In other words, eliminativists assume a de-
scriptive theory of reference ðalso referred to as a description theory of ref-
erence or descriptivismÞ for intentional concepts like ‘belief’ and ‘desire’.
While descriptive theories may take a variety of forms, they typically agree
on the following points:

D1. Competent speakers associate a description with a term t.3 This de-
scription, also called the ‘meaning of t’, specifies a set of properties
and relations.

D2. An object is the referent of t if and only if it uniquely or best sat-
isfies the description associated with it.
Descriptive theories, the origin of which is often imputed to Frege ð1892Þ
or Russell ð1905Þ, have played a significant role in the development of phi-
losophy of science over the past 50 years. They are central to the incom-
mensurability claims of Feyerabend ð1962Þ and Kuhn ð1970Þ. Indeed, Kuhn
and Feyerabend assume a strong and, above all, holistic reading of descrip-
tive theories since they maintain that the meaning of a term is dependent on
the entire theoretical structure in which it occurs. As a result, theory change
2. Whereas Lycan ð1988Þ replaces descriptivism with a causal theory and argues on
that basis that intentional concepts are in fact referring, Schouten and De Jong ð1998Þ
maintain that neither a causal nor a descriptive theory yields an adequate account of the
reference of intentional concepts, and Mallon et al. ð2009Þ present evidence that intui-
tions about reference vary cross-culturally and argue on that basis that theories of refer-
ence are a poor basis for philosophical theorizing.

3. To avoid confusion, it is important to note that theories of reference in philosophy of
language and philosophy of science are typically concerned with the reference of terms.
In contrast to this, our aim in secs. 4–8 will be to apply a causal theory to intentional
concepts.
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APPLYING CAUSAL THEORY OF REFERENCE 215
leads to meaning change and, thus, also to the failure of the terms of the old
theory to refer. In a similar manner, eliminativists have used the descriptive
theory of meaning and theory dependence of meaning to argue that belief/
desire psychology is likely to turn out to be incommensurable with neuro-
science. The putative truth of the latter and the eventual replacement of be-
lief/desire psychology by a neuroscientific theory signals the referential fail-
ure of folk psychology.

Descriptive theories of reference, however, are not the only game in town.
Indeed, over the past 30 years, reference has become a hotly contested issue
in the philosophy of language and philosophy of science. This discussion,
sparked somewhat by the negative conclusions that follow from incommen-
surability, has generated a series of alternative theories of reference, begin-
ningwith the causal theories of Kripke ð1972Þ and Putnam ð1975Þ, to which
we now turn.

3. Causal Theories of Reference. Causal theories aim to account for the fact
that scientists ðand individuals in everyday lifeÞ often make referential
connections despite differences in the descriptions they and others attach to
terms. In other words, adapting a causal theory to intentional concepts would
support the independence of the reference of intentional concepts from par-
ticular theories of mind. Causal theories applied to scientific contexts ði.e.,
for natural kinds and entitiesÞ take the following form ðsee Putnam 1975Þ:

C1. The reference of a term t is fixed by applying the term ostensively
to refer to the cause of a set of observed events.

C2. Users of the term refer successfully to the same referent of t by
being linked to the original use through a historical causal con-
nection.

‘Ostension’ here refers to some event ðor processÞ by which a language user
acquires a causal relation to a putative entity or kind in the world. This can
be as simple as pointing to a phenomenon and assigning it a natural kind
term ðwhere the putative essence of the kind causally explains the proper-
ties of the phenomenonÞ or naming a putative unobservable causal agent
that produces the phenomenon. Either way the dubber is causally connected
with the causal agent or natural kind since that agent or its essence is
causally involved in the dubbing event through its connection with the ob-
served phenomena ðthe samples, etc.Þ. These phenomena are themselves part
of the causal chain ðor causal conditionsÞ that leads to the dubbing and, thus,
ultimately so is the causal agent or kind essence.

In this respect, the stereotype or description associated with the term does
not play a role in its reference but only in the causal relations between the
essence or agent, the phenomenon, and the dubbing event. Further uses of
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the term are thus historically connected to this dubbing event through in-
teractions between language users who pass on the term. New users thus
acquire the term causally through reading and conversation. In consequence,
it is presumed that the reference of a term is taken to be given for a speaker
ðand not under revisionÞ in normal use. Thus, when speakers make asser-
tions using a term, they are generally presumed not to be modifying its ref-
erence but to be relying on these causal-historical relations. If this were not
the case, causal theorists argue, conversation would be much more difficult.

Causal theories are thought particularly strong in the context of proper
names ðon which Kripke especially focusedÞ, for which it seems that speak-
ers and listeners do tend to outsource the reference of their terms to histori-
cal usage and thus are perfectly capable of making false statements about
specific things and people without it being presumed that they refer to some-
thing else. For example, when people talk about Napoleon, we presume they
are referring to the deceased French emperor and not to someone else, even
if they say false or ridiculous things about him.

However, in the case of theoretical entities and natural kind terms, the
theory seems much more problematic as a general account of reference. For
one thing, it seems to impute too much reference or ‘too easy’ reference. For
example, on a causal theory of reference, ‘phlogiston’ and ‘oxygen’ could
be considered co-referential terms, given that phlogiston and oxygen were
dubbed as causal agents with respect to similar causal contexts ði.e., com-
bustion phenomenaÞ. Since they stand in the same causal relations to their
users, they appear to have the same referents—even though scientists would
not generally agree that ‘phlogiston’ really referred to oxygen all along
ðKitcher 1993Þ. Plainly, it must be possible to speak of reference failure in
cases such as this one, and yet causal theories seem not to offer the resources
for doing so.

Moreover, there are also cases in which reference is ambiguous. Accord-
ing to modern chemical theories, for example, the concept of an acid picks
out three different sets of substances: Arrhenius acids, Brønsted acids, and
Lewis acids ðe.g., Stanford and Kitcher 2000Þ. To which, if any, of these
types does the term ‘acid’ refer ðas it was used in the past or todayÞ? It does
not seem apt to say that it always referred to one or the other alone on the
basis of a particular causal relationship.

Amore serious philosophical concern is the so-called qua problem ðDevitt
1981Þ. There seems to be no theory-free way to ostend a natural kind or
particular causal agent, given that any element instantiates numerous natu-
ral kinds or any phenomenon is the result of many causal elements acting
conjointly. A sample tiger, for instance, instantiates a species but also a ge-
nus, and so on, up the hierarchy of mammals, and so forth.

One way of addressing such concerns is to acknowledge that some level
of description is unavoidable for fixing reference. This is the strategy en-
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APPLYING CAUSAL THEORY OF REFERENCE 217
dorsed by causal-descriptive theories ðsee Enç 1976; Nola 1980; Kroon
1985, 2011; Psillos 1999Þ. The core insight of such approaches is that even
in the absence of a theory of some phenomenon, scientists structure their
investigation of the phenomenon by postulating a causal agent and gener-
ating descriptions of the mechanismðsÞ by which the causal agent could
bring about the phenomenon. On such a conception, continuity in the refer-
ence of a term across theory change does not come as easily as it does on
straightforward causal accounts. Rather, it requires continuity at least in those
descriptive components that scientists consider to be most crucial or most
productive in making particular phenomena or relations among phenomena
appear salient, in shaping the construction of theories and explanations, and
in guiding the formulation of hypotheses.

Before moving on to consider how such a conception may be applied to
intentional concepts, it is important to point out that ðvery prominentÞ cau-
sal theories have been developed in philosophy of mind and applied to con-
cepts ðalthough not specifically to intentional conceptsÞ. Broadly speaking,
there are two different types, namely, nomological and teleosemantic theo-
ries, both of which abandon the historical construal of the causal relation
that underpins reference ðwith a dubbing event fixing the reference, followed
by a chain of events that transmit the referenceÞ. According to the most in-
fluential nomological theory, namely, Fodor’s asymmetric dependence the-
ory ð1990Þ, a concept C refers to R’s by virtue of the fact that there is a nomic
connection between C and the R’s. Thus, for example, the concept of a tiger
is reliably activated by tigers.4 According to Millikan’s ð1984Þ teleoseman-
tic theory, representations ðsuch as conceptsÞ refer to whatever they have
the biological function of tracking.5 This, too, is a causal theory insofar as the
tiger concept is taken to exist because it has enabled the reidentification
of tigers; that is, the fact that it refers to tigers is the cause of its current
existence.
4. A further condition is that, although there may also be a nomic connection between
some other concept and tigers, this other nomic connection must be asymmetrically de-
pendent on the connection between the concept of a tiger and tigers. Thus, e.g., I may
consistently fail to distinguish between dogs and wolves and, as a result, apply the con-
cept of a dog both to dogs and to wolves, but I would not activate my dog concept when
encountering a wolf if it were not the case that encountering a dog also caused me to
activate my dog concept, whereas the reverse does not hold. The priority of the dog-dog
relation thus explains why the concept of a dog refers to dogs and not to wolves ðFodor
1990Þ.
5. Millikan speaks of “empirical concepts,” which she understands as abilities to reiden-
tify substances—substances being “things that retain their properties, hence potentials for
use, over numerous encounters with them” ð2000, 2Þ. Crucially, for Millikan, the reiden-
tification of substances does not need to involve the kinds of description traditionally
associated with concepts. More on this in a moment.
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These theories appear at first blush to render the question of how refer-
ence is fixed in ontogeny superfluous: for Fodor, reference is fixed by nomic
dependency irrespective of the origin of that dependency, whereas for Mil-
likan evolutionary history may fix reference before individual learning his-
tory. This appearance is deceiving, however. Consider Fodor’s theory first:
Laurence and Margolis ð2002Þ have argued persuasively that the only way
to avoid radical concept nativism ðand there is a broad consensus in favor
of trying to doing soÞ is to provide an account of how conceptual primitives
can be learned. They therefore propose an account of how this is possible, the
core component of which is the so-called sustaining mechanism: “a mecha-
nism in virtue of which a concept stands in the mind-world relation that a
causal theory of content, like Fodor’s, takes to be constitutive of content” ð37Þ.
Importantly, sustaining mechanisms determine reference not by means of
a definitional structure ðwhich would require further concepts and thus not
be primitiveÞ but by latching on to syndromes of perceptible properties ðe.g.,
shape, size, typical motions, markingsÞ that are diagnostic of a kind. Such
mechanisms, along with “a disposition to treat instances as members of the
category only if they have the same essential property as paradigmatic ex-
emplars of the syndrome” ð38Þ, could establish just the sort of nomic relation
between concept and reference class that Fodor’s theory requires.

In a similar vein, Prinz ð2002, 2005Þmaintains that any causal theorymust
include an account of the perceptual vehicles that enable individuals to iden-
tify members of a concept’s reference class, otherwise it would be unclear
how people could ever use the concepts they have in order to identify the ob-
jects those concepts refer to. Indeed, Prinz appropriates Fodor’s nomologi-
cal theory for his own radical concept empiricism, arguing that once one
has included such an account, it is superfluous to add amodal symbols to
play the role of concepts. Instead, the perceptual vehicles ðwhich he calls
“proxytypes”Þ themselves can be reused for inferential thinking and thus
play the role of concepts.

As for Millikan ð1984, 2000Þ, her view is in fact that many or even most
concepts ði.e., abilities to reidentify substancesÞ originate in individual learn-
ing, with evolutionary history underpinning the more general abilities that
enable individual learning ðe.g., Millikan 2000, 50, 76–83Þ.6 Like Prinz as
well as Laurence and Margolis, Millikan thinks that concept learning be-
gins with abilities to track substances perceptually. She proposes that this is
achieved by applying templates, which can be as minimal as sets of ques-
tions for which the children expect to be able to find answers and can enable
children to track substances without associating any determinate properties
at all with them ð82–83Þ. This is illustrated by a study by Xu and Carey
ð1996Þ, in which 10-month-olds did not dishabituate when an object of one
6. On Millikan’s definition of substances, see n. 5.
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kind turned into an object of another kind ðe.g., when a yellow duck turned
into a white ballÞ but did dishabituate when it turned into two objects. Such
property-blind tracking makes it possible to acquire information about “what
sorts of things tend to remain the same and what sorts may change within a
short period, yielding clues for keeping conceptual track of substances” ðMil-
likan 2000, 77Þ. Thus, Millikan’s teleosemantic theory, too, acknowledges
the need for the reference of concepts to be fixed in ontogeny by tracking
mechanisms ðwhich, in her case, achieve reference fixation in virtue of the
function that tracking mechanisms play in reidentifying and learning about
their referentsÞ.

In what follows, we will not attempt to adjudicate between these dif-
ferent causal theories. What we will be doing is offering an account of the
mechanisms that may serve to fix the reference of intentional concepts, irre-
spective of which version of the causal theory one endorses. We will also
be suggesting that our account of the mechanisms that fix reference for in-
tentional concepts provides a useful framework for modeling conceptual
development in the domain of intentional concepts.

4. Conditions for Reference Fixing. In considering how a causal theory
can be brought to bear on intentional concepts, our focus will be on the
question of how reference is fixed, that is, how the basic mechanisms of ref-
erence fixing for intentional concepts can be articulated by analogy to refer-
ence fixing for theoretical entities in science. Our main claim is that some
processes that are engaged in social interactions may stand in reliable causal
relations with others’ intentional states, such as their attention, their inten-
tions, and their emotions, and thereby fix reference to those states. Thus, our
proposal builds on the accounts of perceptual tracking processes as refer-
ence fixers found in Millikan ð2000Þ, Laurence and Margolis ð2002Þ, and
Prinz ð2002Þ. However, it also differs from these other approaches insofar
as the processes we will consider as candidates for reference fixers, such as
gaze following, imitation, and emotion contagion, are not just perceptual pro-
cesses but in fact bodily responses. In this respect, these processes are akin
to devices used by scientists to maintain a causal link with phenomena that
are being investigated. In science, reference fixing functions to structure on-
going research, making particular phenomena appear worthy of investiga-
tion, suggesting testable hypotheses, and also constraining the possibilities for
empirical investigation. In order for candidate processes to fix the reference
of intentional concepts in an analogous fashion, they would need to fulfill the
following requirements:

ðiÞ Causal interactions between tracking devices and intentional states
must be present early in the development of those concepts. It must
be emphasized that tracking devices may not initially qualify as rep-
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resentations of intentional states, as they may not be differentially
sensitive to intentional states as opposed to behavioral expressions
or effects of those intentional states. In other words, a tracking device
may initially detect a behavioral pattern caused by an intentional state
rather than the intentional state itself. Nevertheless, it may have been
evolutionarily selected to detect that behavioral pattern as a proxy of
the intentional state and, thus, to gain traction on the intentional state
via the proxy. This would enable the cognitive system subsequently
to build on the basic causal relation in order to develop a capacity for
representing the intentional state.

ðiiÞ They must also remain in place for a sufficiently long period to be
used to sustain interaction with intentional phenomena. Thus, a cer-
tain degree of continuity in the functional role of tracking processes
is essential.

ðiiiÞ Children must treat them as sources of information about intentional
states; that is, they must support a referential assumption on the part
of the developing child.
5. Candidates for Reference Fixing. Let us now look a bit more closely at
what kinds of process can fulfill these requirements and thus play the role of
tracking devices and thereby fix reference.

5.1. Behavioral Mimicry. Although reports of neonate imitation remain
controversial ðMeltzoff and Moore 1977; Kugiumutzakis 1999; for a critical
perspective, see Anisfeld 1991Þ, it is not controversial that children engage in
mimicry in the first year of life ðHeyes 2001Þ. Thus, mimicry satisfies i.
Moreover, mimicry is also continuously present throughout development and
into adulthood ðLang et al. 1993; Dimberg 1997; Doherty 2009Þ and, thus,
satisfies ii.

What about iii? Behavioral mimicry, of course, does not presuppose rep-
resentations of intentional states. Nevertheless, it does depend on represen-
tations of proxies of intentional states, such as the bodily kinematics that
instantiate motor intentions ðPacherie 2005Þ. Insofar as such proxies are a
crucial source of information about others’ intentional states, representing
them provides infants and adults with an important foothold on others’ in-
tentional states. In fact, one recent study found that different higher-level
intentions ðe.g., grasping a cup in order to drink from it vs. grasping the cup
in order to offer a drink to someone elseÞ are manifested in different kine-
matics, which are perceptually distinguishable for observers ðBecchio et al.
2012Þ. Moreover, a tendency to engage in mimicry also scaffolds develop-
ment of a nuanced understanding of the intentional states underlying be-
havior, by making infants attend to features of others’ behavior that are rel-
evant to understanding their intentional states.
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And, most important, there is evidence that imitative behavior in young
children is sensitive not only to the movements they are observing but to
the intentions they take to underlie those movements. Rational imitation,
for example, in which infants imitate only those features of an action that
are relevant to the goal, is present at around 14 months ðGergely, Bekkering,
andKirály 2002Þ. Soon after this ð18monthsÞ, infants become able to imitate
uncompleted actions ðMeltzoff 1995Þ. Both of these phenomena provide el-
egant illustrations of the referential assumption demanded by condition iii;
that is, what children hone in on is not behavior per se but an intention they
assume as an unobservable causal agent underlying behavior.

5.2. Emotional Contagion. There are parallels to this in the domain of
emotions. Consider emotional contagion. An early precursor of emotional
contagion can be observed in the phenomenon of contagious crying just
minutes after birth ðSagi and Hoffman 1976; Geangu et al. 2010Þ. This ful-
fills i. Moreover, ii is also fulfilled insofar as emotional contagion in adults
is a well-documented phenomenon ðHatfield, Cacioppo, and Rapson 1994Þ.
More nuanced forms of emotional contagion that occur during the first year
of life support conceptual development by enabling children to assume an
emotion as a causal agent underlying an observed emotional expression ðful-
filling iiiÞ. At around 6 months, for example, the phenomenon of affect at-
tunement reveals children in dynamic two-way interactions with caregivers,
in which the two participants successively exchange various expressions of
the same emotion ðStern 1985Þ. As Stern ð1985Þ has pointed out, these ex-
changes reflect an incipient abstract understanding of the emotional states
underlying emotional expressions, for they require the child to treat distinct
expressions ðeven in distinct modalitiesÞ as expressing the same underly-
ing emotional state. Thus, we see here the assumption of an unobservable
emotional state enabling children to see a coherent pattern across several ex-
pressions, that is, to conceptualize the emotional state behind the expression.
In social-referencing situations, which occur by around 9 months, children
are sensitive to the objects of caregivers’ emotional expressions and adopt
those attitudes toward the same objects ðBaldwin and Moses 1994Þ, that is,
treating as dangerous or disgusting objects toward which the caregiver has
expressed fear or disgust. Here we see how the emotional response can be
combined with an increasingly sophisticated understanding of the adult’s vi-
sual attention, in order to track not only the type of emotional state but also
its intentional object.

5.3. Gaze Following. The same progression can be observed with re-
spect to gaze following. Gaze following occurs by 6 months at the latest
ðSenju and Csibra 2008Þ, and Hood, Willen, and Driver ð1998Þ have even
found evidence for gaze following in 2.5-month-olds—thereby fulfilling i.
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Condition ii is also fulfilled insofar as gaze following occurs consistently
throughout cognitive development. And this is no surprise, given that fol-
lowing an interaction partner’s gaze makes it much easier to keep track of
what information she has acquired or is seeking, to anticipate her actions,
and also to interpret her utterances. This makes it highly useful for children
in learning from adults.

Admittedly, it is not possible to rule out a lean interpretation of early gaze
following, according to which infants just reflexively look in the direction
in which adults are looking without linking the adults to the object on which
their gaze settles, that is, understanding that this is the object of the adults’
attention. Nevertheless, an innate disposition to detect eyes and to respond
to them in a way that reflects sensitivity to their role as sources of percep-
tual information would direct infants’ attention toward a fundamental source
of information about others’ emotions and intentions ðsee condition iiiÞ. And
indeed, infants are born with a predisposition toward face-related stimuli:
they are able to discriminate faces from other stimuli ðMondloch et al. 1999Þ,
preferentially track moving face stimuli ðJohnson et al. 1991Þ, and within
days of birth discriminate between the faces of different people ðWalton,
Bower, and Bower 1992; Bushnell 2001Þ. Eye contact activates specific pre-
frontal regions, even in 5-month-old infants ðGrossman, Parise, and Frede-
rici 2010Þ. Farroni and colleagues ð2002Þ have even found that 2–5-day-old
newborns looked longer andmore frequently at a photograph of a face whose
eyes were facing directly to them than a different image of the same face with
the eyes facing away.

Moreover, by 8 months, there is evidence that children will selectively
follow an adult’s gaze when the adult is performing an action with an am-
biguous intention ðsuch as playing with an object and then abruptly cup-
ping her hands over itÞ, apparently attempting to draw on information about
the adult’s visual attention in order to interpret her intention ðCarey 2009,
181–82Þ. By 9 months, children hold up objects for others to look at and
actively try to draw others’ attention to objects, checking back and forth
between the other agent’s eyes and the object in order to monitor whether
they are attending to it ðTomasello et al. 2005Þ.

6. Reference Fixing andConceptual Development. In the previous section
we reviewed evidence bearing on the suggestion that behavioral mimicry,
emotion contagion, and gaze following could fulfill conditions i–iii and,
thus, function as reference fixers for intentional concepts. We would now
like to look more closely at the role that reference fixing plays in concep-
tual development. To begin with, consider the analogy to scientific research:
scientists do not usually use tracking devices merely to observe a phenom-
enon. Rather, they actively set up conditions for this observation with the
help of experimental equipment and tracking systems, and they continuously
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refine their equipment and observational practices in light of the develop-
ment of models and theories. This makes it possible to track a target phe-
nomenon with increasing sophistication, that is, to seek it out actively, to
predict its appearance in novel circumstances, to recognize seemingly dis-
tinct phenomena as instances of it, and so on. Likewise, children actively
contribute to sustaining and refining the causal relationships between their
bodily tracking devices and others’ intentional states. This makes it possi-
ble for intentional concepts to further articulate the links to causes of behav-
ior that have been fixed by tracking systems and, thus, to track ever more
sophisticated and fine-grained intentional states.

As a result, if a tracking process is being used to sustain reference to a
phenomenon in order to enable conceptual development, then we should
expect that conceptual development will influence its deployment. Indeed,
it is likely that conceptual development will be shaped by the imperative
to integrate low-level tracking processes with other processes, to interpret
them as sources of information about others’ intentional states, and to mod-
ulate them in context-sensitive ways. Let us briefly consider some evidence
that this is the case for the candidate reference fixers we have been dis-
cussing.

Regarding behavioral mimicry, older children and adults not only con-
tinue to mimic others but do so with an expanded behavioral repertoire, in-
volving not only the face but also postures, mannerisms, and bodily configu-
rations ðHatfield et al. 1994; Chartrand and Bargh 1999Þ. Additionally—and
for our purposes quite importantly—there is some research concerning the
situation dependence of mimicry in adults. Several studies have found that
mimicry is modulated by various factors, such as group membership and
social context ðHess and Bourgeois 2010Þ. Moreover, it has been shown that
we are more likely to imitate people with high status—an efficacious strat-
egy, given that imitation tends to increase rapport ðCheng and Chartrand
2003; Wang and Hamilton 2012Þ. There are also reasons to think that mim-
icry is not only modulated but sometimes actively suppressed by top-down
control ðBrass, Derrfuss, and von Cramon 2005Þ. Again, mimicry increases
rapport. However, there are surely occasions when rapport gets in the way of
performing a task, namely, when it is advantageous for individuals to sup-
press mimicry and thereby prevent the cultivation of rapport. For example,
this could be the case when one has the task of detecting liars or cheaters;
cultivating rapport may prevent one from suspecting someone of being a liar
or a cheater ðsee Stel, van Dijk, and Olivier 2009Þ. And there is some em-
pirical support for the notion that people indeed suppress mimicry in a way
that is sensitive to such considerations. Lanzetta and Englis ð1989Þ found
mimicry in a cooperative context ðe.g., teammates in a gameÞ but counter-
mimicry in a competitive context ðe.g., opponents in a game; see also Hess
1998Þ.
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Similarly, emotional contagion is deployed in an increasingly nuanced
manner in social interactions as development proceeds. At around 18months,
when children are able to make a distinction between self and other, as evi-
denced by their ability to recognize themselves in a mirror, they also begin
to react with empathic and sympathetic responses to victims of distress and
with appropriate, other-directed comforting and prosocial behavior, thus at-
testing to an understanding of the other’s emotion as the source of one’s own
response ðBischof-Köhler 1991; Zahn-Waxler et al. 1992; Eisenberg and
Fabes 1998Þ. Moreover, there is evidence that emotional sensitivity to oth-
ers’ emotions not only informs an increasing array of other processes but
is itself increasingly modulated by other processes. For example, there is
evidence that empathetic pain responses, as measured by activation in an-
terior cingulate cortex, are modulated by numerous contextual factors such
as whether one believes the person experiencing the pain deserves it ðDe
Vignemont and Singer 2006Þ.

As in the cases of mimicry and emotional contagion, we can observe a
progressive development of a more nuanced deployment of gaze follow-
ing, which increasingly integrates conceptual knowledge and situation-
dependent information. For example, 1-year-olds are able to gaze follow to
locations behind barriers ðMoll and Tomasello 2004Þ. And 2-year-olds are
able to correctly anticipate an agent’s gaze direction even in false-belief
scenarios ðSouthgate et al. 2007Þ, which require them to keep track of the
agent’s preference for a particular object as well as her ðnonveridicalÞ belief
about its location.

In all three cases, we can observe a type of bodily response that tracks
proxies of others’ intentional states from an early stage in development and
continuously into adulthood and that thereby facilitates conceptual under-
standing of the intentional states causing the proxies that it detects. More-
over, increasing conceptual development is accompanied by the develop-
ment of a more nuanced and situation-dependent deployment of the response
in question.

7. Consequencesfor Social CognitionResearch. One obvious consequence
of the framework we are espousing is that young children may be able to fix
reference to some intentional states before being able to understand that they
are doing so. And indeed, this appears to be what we observe in the case of
recent studies showing that children as young as 11 months old exhibit
implicit understanding of false belief ðe.g., Onishi and Baillargeon 2005;
Southgate et al. 2007; Baillargeon, Scott, and He 2010Þ—in which looking-
time or eye-tracking techniques are used to gauge infants’ expectations
about how a person with a false belief will behave—although it is not until
years later that they succeed at explicit false-belief tests. These findings have
stirred theoretical controversy as to whether children really do track false
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beliefs ðthick interpretations; Apperly and Butterfill 2009; Baillargeon et al.
2010Þ or just complex behavioral rules ðthin interpretations; Perner and
Ruffman 2005; Hutto 2012Þ.

Endorsing a thick interpretation necessitates an explanation of why chil-
dren do not succeed at explicit verbal false-belief tasks until after age 4,
whereas endorsing a thin interpretation is becoming ever more difficult in
the face of mounting evidence that young children are sensitive to sources
of knowledge ðor of false beliefsÞ that are fairly decoupled from behavior.
For example, in a study involving 15-month-olds, Träuble, Marinović, and
Pauen ð2010Þ used an apparatus designed such that an agent could cause a
ball to be transferred from one bucket to another by manipulating the appa-
ratus without seeing it ðwith her back turnedÞ. The finding was that infants
expect an agent not to have a false belief, even though she did not see the
object transfer because she was turned the other way. This demonstrates
an impressive ability to reason flexibly about the effects that various kinds of
evidence ðeven nonperceptual evidenceÞ will have on agents’ beliefs. Song
et al. ð2008Þ found that 18-month-old infants’ expectations are modulated if
the experimenter communicates to the agent that the ball has been moved
but not if she says merely that she likes the ball.

Although this developmental pattern is difficult for existing approaches
to account for, it is precisely what the causal theory—as we are applying
it to the reference of intentional concepts in development—would predict.
According to the causal theory, children may indeed track false beliefs at
11 months but lack the descriptive/theoretical resources to make use of their
own tracking abilities. Thus, their eye gaze direction correctly predicts where
the agent with a false belief about the location of a desired object will search
for it, and it does so not just by virtue of behavioral rules but by postulating
an unobservable intentional state. But explicit false-belief understanding
requires interpreting these referential processes and integrating them with
conceptual knowledge, background information, language, and so on. More-
over, children must also gradually learn to use increasingly various sources
of evidence to detect false beliefs using an increasing variety of tracking
processes. It is thus no surprise that explicit false-belief understanding de-
velops piecemeal and over the course of several years.

8. Referential Continuity. Although our aim has not been to resolve the
eliminativism debate, our discussion has opened up hitherto neglected the-
oretical options for approaching that debate. Most important, it has revealed
that applying the causal theory to intentional concepts entails that their ref-
erential status is independent of the truth of the descriptions associated with
folk psychology. Although children’s implicit and explicit understanding of
beliefs, desires, and other intentional states changes in the course of cogni-
tive development, the reference of the corresponding terms may neverthe-
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less persist when there is a consistent reliance on these causal relations and
their connection to particular behavioral phenomena to identify, and inves-
tigate, the putative intentional causal agents behind it. Reliance on these
causal connections can be used to infer an intention to refer persistently to
the same causal agent as the explanation for observed behaviors. The inte-
gration of responses to various behavioral proxies reviewed in the previ-
ous section reveals that children treat particular behavioral phenomena as
manifestations of a common underlying causal architecture.

There is evidence that the relations used to fix reference play a continu-
ous role in the development of a conceptual understanding of the intentional
state in question. Indeed, we suggest that conceptual development may de-
pend on the consistency of the causal relationships between other agents’
behavior and one’s own bodily and cognitive responses to that behavior. As
such, in a learning process, having fixed referents is of some considerable
importance. They act to stabilize the conceptual system and allow knowl-
edge to be accumulated. Just as with paradigm shifts in the history of sci-
ence, conceptual overhauls are costly events in terms of the cognitive work
required to generate new concepts with new reference classes. Particularly,
they tend to imply that prior knowledge claims must be jettisoned to the ex-
tent that the original concepts were not referring. There is thus an advantage
to fixing reference early in a learning process—particularly when it turns out
that referential shifts are not in fact further required ði.e., because the refer-
ence is correct or at least adequateÞ.

However, one frequent complaint about causal theories of reference, as
we noted earlier, is that they make reference too easy, thereby glossing over
discontinuities and overlooking contexts in which the possible causes of a
phenomenon are underdetermined. This criticism should indeed be taken
seriously, as it alerts us to the need to assess whether the development of in-
tentional concepts is also characterized by discontinuities. A thorough reply
would presumably necessitate the formulation of criteria according to which
reference should be considered discontinuous. Although such a project
would be beyond the scope of this article, we would like briefly to point out
an important difference between reference fixing in science and reference
fixing in cognitive development: the developing cognitive system is not a
novel investigative undertaking exploring unknown phenomena with un-
derdetermined hypotheses but, rather, an evolved system. It therefore seems
highly plausible that evolutionary history has built in various early emerging
tracking devices that reliably and robustly sustain interaction with others’
intentional states ðor their proxiesÞ and thereby bias subsequent conceptual
development in an instrumental fashion. Tracking devices could, for ex-
ample, ensure that infants are drawn to information that is relevant to un-
derstanding others’ intentional states and attract their attention to particular
paradigmatic behavioral patterns.
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9. Conclusion. In bringing causal theories of reference to bear on everyday
concepts of intentional states, we have been pressing the case that theories
of reference can be fruitful resources outside of narrow philosophical circles
concerned with traditional issues such as scientific realism. In a sense, this is
in tension with Mallon et al.’s ð2009Þ skeptical conclusions about the use-
fulness of theories of reference as a foundation for philosophical arguments.
However, we think it is compatible with their assessment since we have
been using the causal theory not as the foundation for an argument but as
a resource for modeling conceptual development.7 Specifically, we have
been pressing the case that an understanding of the processes by which in-
fants track and thereby anchor reference to others’ intentional states is cru-
cial to modeling the development of intentional concepts. Like scientists
who postulate a causal agent underlying some observable phenomenon in
order to structure their investigation of that causal agent, children assume
that intentional states underlie patterns in others’ behavior and that there is
a relatively fixed causal connection between those intentional states, the be-
havioral patterns they cause, and their own cognitive and bodily responses
to those behavioral patterns. This set of assumptions enables children to in-
terpret their responses as sources of information about others’ intentional
states and to treat information from various responses as well as from the
context and from background knowledge as pertaining to the same entity.
This makes it possible for children to integrate these sources of informa-
tion and to use them to mutually constrain one another, thus bootstrapping
their way to a more sophisticated conceptual understanding of intentional
states.

With respect to the broader semantic and epistemological questions
animating the eliminativism debate and other philosophical discussions of
the nature and status of intentional states, our aim has been modest. We have
tried to demonstrate that causal theories proffer an account of reference that
supports referential continuity despite descriptive change. One consequence
of this is that it is possible to argue that even if a putative folk theory of
mind turns out to be false in many respects, it does not follow that the in-
tentional concepts featuring in that theory do not refer or that intentional
states do not exist. Thus, we have proposed that further research should aim
to articulate criteria for referential continuity that will make it possible to
reassess the eliminativism debate from the perspective of a causal theory of
reference.
7. Interestingly, Cummins ð1991Þ proposes a similar way of using the causal theory to
reformulate the issue of the reference of the concept of a belief into a problem to be
resolved by psychological research.
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