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Abstract

In thispaper we shall argue that mentalistic action explanations, whichform an essential component of a mature theory
of mind, are conceptually and developmentally derived from an earlier and purely teleological interpretational system
present in infancy.First we summarize our evidence demonstrating teleological action explanations in one-year-olds.
Then we shall brieflycontrast the structure of teleological vs. causal mentalistic action explanations and outline four
logical possihilities concerning the nature of the developmental relationship between them. We shall arguefor the view
that causal mentalistic action explanations are constructed as useful theoretical extensions of the earlier, purely

teleological, nonmentalistic interpretational stance.

Q: Whydidthe chicken crossthe road?
Al: Togetto the other side.
A2: It wantedto be on the other side.

1 Theinfant’s teleological stance

In previous work (Gergely, Nddasdy, Csibra, & Birg,
1995; Gergely & Csibra, 1996, 1997, Csibra, Gergely,
Bir6, & Kods, submitted) we provided evidence that
9-month-olds can interpret the behaviour of an abstract
computer-animated object as being goal-directed and
can infer itsnovel action in achanged situation. Infants
were habituated to an event in which a smal circle
repeatedly approached a large circle by ‘jumping over’ a
rectangle. During the test phase, when the rectangle is
removed, infants look longer if the smal circle repeats
its familiar jumping approach than when it takes a novel
but shorter (straight line) approach route.

We argued (Gergely & Csbra, 1996; 1997) that to
interpret such an event as a goal-directed action infants
must establish a specific explanatory relation among
three elements. the action, the goa state, and the con-
sraints of physical redity. Such a representational
structure congtitutes a well-formed teleologica inter-

pretation, however, only if it satisfies the principle of
rational action which states that an action can be
explained by agod state if, and only if, it is seen as the -
most justifiable action towards that goa state that is
available within the constraints of redlity. Thus, the
behaviour of the jumping circle can be explained by
reference to its final state (contacting the large circle) if
the rectangle is interpreted as an impenetrable obstacle
and so the jumping behaviour can be considered as a
rational action leading through the shortest available
path to the large circle. _

The principle of rational action also generates an
action prediction for the new situation in which the
obstacle is removed: the small circle ought to approach
its goal through the shortest straight-line path that has
now become available. In fact, 9- and 12-month-olds
seem to generate such an expectation as they look
longer (experiencing incongruence) when the circles
behaviour remains unchanged after the remova of the
obstecle.

Adults tend to describe the jJumping event in mental-
istic terms such as ‘it wants to go to the other circle and
thinks the obstacle is impenetrable’ (cf. Heider &
Simmer, 1944). Note, however, that such mentalistic
extensions are not necessary for a viable teleological
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interpretation. The interpretation works even if it makes
reference only to the relevant states of current redity
(the presence or absence of obstacle) and future reality
(the god state) as represented by the infant herself.
Thus, even without attributing these representational
elements to the actor’s mind as causal intentional states
(beliefs and desires) present prior to the action, infants
could construct a viable teleologica action interpretation
or prediction. We hypothesize, therefore, that in its
initial form the infant’s ‘teleological stance’ generates
reality-based explanations for actions that are neither
mentalistic nor causal.

2 Teleological versus causal action explanations

Teleologicd explanations differ from causa ones in at
least two important respects. First, the explanatory
element referred to is in a different temporal relation to
the to-be-explained action: teleologica interpretations
make reference to the outcome that follows the action,
while causal explanations point at some necessary
condition that is prior to the event. Second, they use
different criteria of acceptance: causal explanations
single out a prior condition that necessitates the action
providing its generative source, while reference to a
future state is accepted as a teleological explanation
(reason) for a behaviour in case it justifies it, i.e., when,
given the constraints of reality, the behaviour can be
seen as arational way to bring about the goa state.

As a motto to this article, we cited two paradigmatic
answers to the old query about the chicken's behaviour.
Although they sound similar or even interchangeable,
the answers represent two different kinds of explanation
for the same action. Let us consider them from the point
of view of the two differentiating features of causal vs.
teleological explanations. In terms of temporal relations,
Al is a classic example of a teleological explanation
because the outcome of the action (‘being on the other
side”) is cited to account for the event. Al also counts as
teleologica in so far as the future state referred to
(‘being on the other side’) can, indeed, be seen as
justifying the chicken's road-crossing behaviour. The
situation is not so straightforward, however, in the case
of the mentalistic explanation A2. In terms of tempora
relations, it is like a causal explanation since a prior
state of affairs (‘wanting to be on the other side’) is
brought up to explain the action. However, when
evaluating A2 as an explanation, we do not concern
ourselves with whether ‘wanting to be on the other side
is a necessary precondition that generates road-crossing
behaviour, rather, we appea to the teleologicd
justificatory criterion to see whether ‘wanting to be on
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the other side’ justifies the action in the circumstances
given.

This ‘double nature’ of mentalistic explanations is
related to the philosophical question whether reasons can
be considered as causes in action explanations (David-
son, 1980; Tanney, 1995). Note that causd mentalistic
explanations of actions that make reference to desires
are always 'teleologicaly contaminated’ in the above
fashion. In fact, the generation of desire-based mental-
istic action explanations can be seen as a two-stage
process involving a teleological inferential component
(Stage 1) and a mental attributional component (Stage
2). During Stage 1, ateleological explanatory relation is
established among three elements. @) a behaviour as
means action, b) a future state of reality as goa in
relation to which the behaviour is rational, and c)
relevant aspects of reaity which form background
conditions for judging the behaviour as a justifiable
means to bring about the end state. Stage 2 involves the
furtheroperation of attributing the representation of the
(teleologicaly inferred) future state to the mind of the
agent as desire, and, similarly, of attributing the repre-
sentation of the relevant states of reality as beliefs. In
short, even though mentalistic belief-desire explanations
of actions are formulated as causal relations between
intentional mental states and actions, their inferential
structure always involves a teleological (reason-giving)
element.

3 Therelation between theinfant'steleological
stance and mentalistic action explanations

What is the nature of the relation between infants' early
ability to interpret behaviour as goal-directed action
and the more mature mentalistic action explanations
of young children? We see four logical possihilities:
(i) they are unrelated, (ii) they are manifestations of the
same capacity, (iii) teleological explanations are derived
from a causal theory of mind, or (iv) causal mentalistic
explanations are extensions of earlier, purely teleologi-
cal interpretations. We consider these options in turn.

3.1. Teleological and mentalistic actionexplanationsare
unrelated.

One could argue as follows: Similarities between
interpretations for diverse phenomena do not necessarily
imply some inherent link between the representationa
and interpretational systems involved. For example, the
fact that we apply causal explanations to both physica
and mental events (say, to colliding bails vs. people’s
thoughts) does not imply that our understanding of these



two domains must be conceptually or developmentally
related. Similarly, the fact that both the interpretation of
computer-animated events and of people's intentional
actions have a teleologica aspect does not necessarily
suggest any deeper link between them. This account
suggests that teleologica explanations such as A or
infants' interpretations of moving objects, have nothing
in common with mentalistic explanations such as A2.

We find this view implausible, however, on a number
of grounds. First, note that in generating causal inten-
tional explanations the mental states referred to are
often attributed via teleological reasoning (eg., attribut-
ing desre from observing or inferring outcome).
Second, Al and A2 seem semantically related: If we
accept one as an answer, we are likely to accept the
other as well. Similarly, adults readily use mentalistic
counterparts of infants' teleological interpretations of
computer-animated events. These suggestive phenomena
receive no principled explanation on the above view,
however, which must consider them as accidental.

3.2. Teleological explanations are abbreviated forms of
mentalistic explanations.

This account assumes that teleological action explana-
tions are simplified versions of mental explanations in
that they refer directly to the content of a causal mental
state without explicitly mentioning the intentional
attitudeitself. Thus, A] would be alinguistic shorthand
for A2 implying something like ‘Driven by adesire with
the content "being on the other side”’. In this view,
infants in our studies do not engage in ‘purely’ tele-
ological reasoning but impute mentally represented goal
states (desires) to the agent. Clearly, our evidence is not
incompatible with this hypothesis as we have no way of
demonstrating that no mental attribution hasoccurred.

A wesker form of this hypothesis holds that infants'
nonmentalistic ‘purely’ teleological reasoning is but a
performance heuristic (see Fodor, 1992) that, neverthe-
less, aready presupposes a theory of mind. The
heuristic would be based on the statistical redization
that since beliefs tend to correspond to reality, actions
can in general be usefully predicted from the interpre-
ter's own representations of the relevant aspects of
(current and future) reality, without having to infer and
attribute corresponding causal mind states to the actor.
Thus, the teleologica stance would be seen as a smpler
but generally useful interpretational strategy that can
economize on computational resources.

While we are certainly not unsympathetic to this
position, it should be made clear that it represents an
empirically distinct alternative to the view that we shall
cautiously advance: namely, that while the nonmental-
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istic teleological reasoning system will eventually form
a proper (inferential) subcomponent of the child's
theory of mind (see Stage 1 above), it aso functions as
an independent interpretational stance which is develop-
mentally prior to mentalistic action explanations. Note in
particular that the representational requirements for a
‘purely’ teleologica interpretational system are less
severe than the ones presupposed by a theory of mind as
the former does not require representing propositional
attitude relations(Leslie, 1987; Fodor, 1992) or under-
standing the representational nature of intentional mind
states (Perner, 1991). The fact, that teleologica
explanations need to make reference only to actual and
future states of reality as represented by the infant
herself, may help us explain the remarkably early
appearance of such interpretations during the first year.
We know of no evidence at this early age, however, that
would indicate the functioning of other (mentalistic)
aspects of theory of mind involving representational
understanding of intentional mind states.

One can derive differential empirical predictions from
the two views above. If the teleological stance doesn't
exist independently of theory of mind, then they must
be present or absent concurrently in any organism.
Children with autism show a specific deficit in tests
requiring mental attribution (Baron-Cohen, Ledie, &
Frith, 1985, Ledie & Thaiss, 1992). Therefore, if
teleological interpretations are but abbreviated or
heuristic versions of theory of mind explanations,
autistic children should be impaired in tests that require
teleological but not necessarily mental reasoning, like
the ones we used with infants (Gergely et a/., 1995).
These studies have not been conducted yet. However,
we know of no evidence showing individuals with
autism to have difficultiesin understanding goal-directed
actions, and so we expect them to pass such atest. Such
an outcome would undermine the view that teleologica
interpretations are parasitic on mentalistic explanations,
while providing support for our alternative hypothesis.

3.3. Teleological explanations are derived from causal
mentalistic ones

According to the third alternative, teleological explana-
tions are derived from a conceptually and ontogeneti-
cally earlier causal mentalistic stance. If the infant
interprets other people's actions as driven by causal
intentions, she may notice that their actions usually end
in accord with the content of the preceding intentions.
This may encourage the child to explain actions by
referring to their end state even in situations when she
has no access to the agent's prior causa intentions. A
smilar notion of derived teleology is advanced by
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Kelemen (in press) in the domain of understanding
artifacts and biological objects. She explains the child's
tendency to interpret man-made objects in functional
(teleological) terms as a result of understanding the
causal intentions that produced those objects.

Several problems emerge, however, when we apply
this hypothesis to the domain of action explanations.
Firgt, in this view early mentaistic understanding of
intentionality should be demonstrable well before
teleological interpretations. Kelemen's (in press) evi-
dence for a teleological construal of artifacts and living
things comes from preschoolers and so she can point to
the possibly earlier stage of mentalistic action interpreta-
tions of two to three year olds (Bartsch & Wellman,
1989; Clements & Perner, 1994) as the derivational
basis of the preschooler's teleology. This strategy does
not work, however, when applying the model to the
domain of action interpretation. Our evidence (Gergely
et al.,, 1995, Csbra et al.,, submitted) demonstrates
teleological interpretation already in 9-month-olds,
significantly earlier than the first indications of causal
mentalistic interpretations of actions are reported. This
time-table is more compatible with our suggestion that
purely teleological interpretations precede and provide a
developmental basis for causal mentalistic action
explanations rather than vice versa.

Secondly, as noted earlier, teleologica reasoning
often plays a crucial role in identifying the content of a
causal intention. This should be even more so in the
preverbal stage where direct verbal communication of
intentional content isruled out. Behavioural cuessuchas
gaze or movement direction (Baron-Cohen, 1994
Premack & Premack, 1995) are in themselves not
sufficient to specify intentional content (see Gergely &
Csibra, 1994; 1997) and so, while they may provide
useful supporting information, they cannot substitute
for teleological reasoning.

Thirdly, the above view, which derives teleologica
interpretations from a mentalistic understanding of
human intentions, should be able to explain how infants
generdize their teleological stance to the behaviour of
computer-animated spots. One can, of course, refer to
the fact that the goal-approaching object in our ‘jumping
circle’ study (Gergdly et al., 1995) exhibited movement
cues (such as self-propulsion) that may indicate animacy
(Mandler, 1992) or even intentional agency (Premack,
1990; Baron-Cohen, 1994). In an other study (Gergely &
Csibra, 1996; Csibra et al., submitted), however, we
demonstrated similar teleological action interpretation
even when dl agency or animacy cues were removed.
This finding suggests that the infant's teleologica
interpretation of action is is not mediated by the percep-
tion of movement cues of animacy or human agency.
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3.4. Causal mentalistic action explanations areextensions
of teleological interpretations

We propose that causal mentalistic action explanations
are theoretical extensions of teleological explanations.
This involves (a) the inclusion of fictional® as well as
real states of affairs in the explanation, which are (b)
‘localized’ within the acting agent, and which (c) exist
prior to her actions. The fictionalized and mentalized
goal-states become desires, while the fictionalized and
mentalized reality constraints become beliefs.

One can elucidate the nature of this extension of the
teleological stance by drawing an analogy with the
extension of real numbers to complex numbers in
mathematics. In that case imaginary numbers are intro-
duced to make a useful operation (i.e, sguare root)
applicable to every rea number. Similarly, we suggest
that the introduction of fictional worlds (whose repre-
sentations are attributed as mental states) is atheoretical
invention which enables the young child to extend the
scope of her successful teleological interpretational
system. Another implication of this analogy is that just
like the introduction of complex numbers doest mean
that one always has to treat real numbers as complex-
numbers whose imaginary pan is zero, we do not have
to continuously infer mental states that represent reality
(i.e.,, true beliefs) when explaining action. In other
words, in most cases when beliefs correspond to reality,
the nonmentalistic teleological stance continues to be
sufficient for interpreting action even after the mental-
istic stance, which includes fictiona states in its
ontology, has become available. Thus, theory of mind
development would consist not only in mentalizing the
teleological stance, but also of learning the conditions
under which it is a good strategy to switch to the (com-
putationally more costly) mentalistic action construal.

We can identify at least two good reasons that
justifies the transformation of teleological interpreta-
tions into causal mentalistic ones. First, when someone
acts on false beliefs or engages in pretence, the reality-
based teleological stance breaks down as it cannot
rationalize the behaviour as a justifiable action. By
moving to the level of mentalistic explanations, how-
ever, the child can hang on to the rationality assumption
through projecting afictional world in relation to which
the observed behaviour can bejustified. As a result, the
predictive and explanatory scope of the interpretational
system becomes significantly enlarged. Second, the
teleologica stance is more restricted than theory of mind

The term ‘fictional’ is used here to refer to representations of
possible states of affairs which do not map onto the infant's represen-
tationsof redlity.



in the adaptive means it provides for modifying the
other's anticipated actions. Since no mechanism is
available to influence future goa states, it can modify
action only through physical intervention by changing
the states of reality that constrain the action (eg., by
obstruction). The momentous gain provided by mental-
izing the teleologica stance is that one becomes able to
influence the other's actions by changing the mental
causes that generate it: i.e, by modifying the other's
inferred beliefs and desires through communicative
interventions such as informing, promising, or pleading.

In sum: our two-stage model for theory of mind
development in the domain of action explanations
proposes that (8) the initial theory is not causal (source-
based) but teleological (outcome-based), (b) the earlier
stage does not involve mental state attributions, and
(c) the theory of mind stage retains the very same core
principle of rational action that governs the reasoning in
the earlier, teleological stage. The theoretical trans-
formation proposed here can be seen as an instance of

the more general idea that conceptual change in a

domain may involve the establishment of new onto-
logical types (in our case, fictiona mental states over
and above reality states) while leaving the core inferen-
tial principle of the domain unchanged (cf. Carey &
Spelke, 1994). Note, furthermore, that our develop-
mental hypothesis aso accounts for the peculiar
‘double nature’ or characteristic ‘teleological contamina-
tion’ of causal mentalistic action explanations described
earlier.
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