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At Two with Nature: Agency and the Development
of Self-World Dualism

James Russell

What role does agency play in mental development? Jean Piaget (e.g.,
1970) famously answered that agency is the engine of mental develop-
ment. However, the past 25 years of cognitive-developmental research
have given rise to a widespread dissatisfaction with that answer, mainly be-
cause we have unearthed too much innate apparatus for it to be plausible.
Yet [ will argue that Piaget’s answer is only incorrect insofar as it is too
strong. There is a case to be made, in other words, for the view that with-
out agency there can be no mental development, or at least that adequate
agency is necessary for adequate mental development. I will try to give
this more modest Piagetian view a run for its money.

Like many psychologists of his and the preceding generation (notably
James Mark Baldwin'), Piaget regarded mental development as the process
of establishing a division between two kinds of reality: an objective reality
grasped as independent of ourselves and a subjective reality constituted by
our volitions and representational states. I will refer to this with the usual
term ‘self-world dualism’, a mode of consciousness that one might regard
as the symmetrical opposite of being-in-the-world. Self-world dualism is
the basic human situation. For although most of us understand what it
means to be at one with Nature, we only do so because our normal state
is—as with the Woody Allen character who would stubbornly remain on
rural excursions—"at two with Nature.”

In presenting and defending a watered-down version of Piaget’s de-
velopmental account of self-world dualism, I will proceed through the fol-
lowing stages. First, I will say why Piaget’s theory is too strong and sketch
the aims of the weaker version. Next, I will present the case for agency be-
ing necessary for the development of self~world dualism. My principal
claim here will be that it is only by experiencing agency that a subject can
experience the world as being resistant to her will, something which is
necessary if any distinction is to be drawn between subjective and ob-
jective. I argue here that an essential feature of agency is a capacity for
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willfully determining the sequence of one’s perceptual inputs. The latter
two sections of this paper will concern the implications that this thesis has
for infants’ developing conceptions of physical objects (normally called
‘object permanence’) and for young children’s conceptions of other minds
(normally called ‘theory of mind’). In the first case, the argument is that
object permanence must be properly assessed in terms of the actions the
infant spontaneously performs upon objects. In the second case, I argue
that the central role of agency in subjectivity entails that we cannot ex-
plain development of a theory of mind solely in terms of the maturation
of an innately specified processing module.

1 Weakening the Piagetian Thesis

Piaget was concerned, in part, with the preverbal roots of a dualism be-
tween the subject’s experience of how things appear at particular times
and her conception of a world of enduring, mind-independent objects,
and consequently he studied infants’ understanding of object occlusion,
“object permanence.” The infant’s senses may tell it, for example, that all
that exists within its reaching space on the carpet right now is a cushion,
while, in reality, there is both a rattle and a cushion, the former occluded
by the latter because of the infant’s relative position in space as the viewer.
In essence, Piaget argued that objective experience and our conception of
ourselves as experiencers located within a mind-independent spatial world
emerge as our actions become progressively more self-determined, differ-
entiated, and integrated. He opposed nativist accounts, and in his writings
on infancy in particular, he strenuously rejected nativism about spatial,
causal, temporal, and object concepts, a nativism that he ascribed to Kant.

There are major difficulties with this position, quite apart from the
question of what is and what is not to count as an action.Take the case of
spatial concepts—the fundamental concepts for Piaget and concepts that
relate intimately to object permanence. His view was that through exercis-
ing progressively greater control over what it experiences, the infant be-
comes able to bootstrap itself towards an allocentric, rather than purely
egocentric, conception of space.2 That is to say, by forging links between
her actions and their perceptual outcomes, it develops a conception of the
spatial world that is perspective-independent, environment-centred, and
maplike (Piaget 1955, 198-218).

There are good reasons for dismissing the very possibility that devel-
opment could happen in this way. As James Hopkins (1987, 153-154) has
argued, if the primordial state of the infant mind is entirely adualistic, then
no amount of activity will make the infant’s experience become that of an
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objective spatial world: there is nothing on which to build. If there is no
initial distinction between (say) hunger as having an inner source, and a
looming object as having an outer source, then it is impossible to see how
the development of agency could forge that distinction. In the second
place, Piaget’s (1955) picture of the infant as heroically “constructing” a
maplike, perspective-neutral conception of space by acting on objects—as
if this were something that the organism wins through to after a long ap-
prenticeship—sits awkwardly beside evidence that an ability to code spa-
tial relations allocentrically is both phylogenetically and ontogenetically
early. Lynn Nadel (1990), for example, has demonstrated that 3-week-old
rats are able to swim straight to a platform concealed in a pool of opaque
liquid from a novel starting point, something they must achieve through
coding the relations between the platform and landmarks in the environ-
ment. In fact, this finding is one of many that one could cite in support of
O’Keefe and Nadel’s (1978) hypothesis that animals possess abilities for
spatial cognition that are innately specified (within the hippocampus). The
fact is, nativism about allocentric coding is a good deal more plausible than
constructivism, so there are both conceptual and empirical considerations
ranged against the Piagetian view.

But the main point I need to make in this section is that a very wide
scope for a broadly Piagetian account of self-world dualism still remains
even after one has accepted that organisms’ spatial awareness is (or must
be) grounded in environment-centred coding. The reason is that, although
this allocentric grounding may be necessary for self-world dualism, it is
certainly not sufficient for it. And this is because self-world dualism is a
more psychologically rich affair than the ability to code spatial relations as
being independent of one’s current location and activity. Rich in what
sense? In human beings, at least, one can regard this dualism as requiring a
primitive form of the distinction between appearance and reality insofar as
it involves our distinguishing between our perspectives on the world, per-
spectives that can never tell more than partial truths, and the whole truth
about the way things are. The world always seems to us to be a certain way,
while we know that if we were differently located, it would seem other-
wise, and we assume that what affords us these different perspectives is a
mind-independent physical reality. It is fair to call this a ‘theorylike’ con-
ception, in the sense that it is a matter of reflective understanding rather
than of practical competence.

We are now in a position to see where a Piagetian account can enter
this picture. It is possible to argue that agency is necessary for the devel-
opment of self-world dualism, in the sense in which I have just described
it, while being as nativist as one could wish about allocentric coding.
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Henceforth I will refer to this weaker Piagetian position as ‘piagetian’
(with a small ‘p’). And in general I shall take a piagetian position to be
one in which a wide range of innately specified apparatus can be posited
but in which one also argues for agency being necessary (though not suf-
ficient) for developing a conception of objects and the self as distinct.

But as a way of placing the piagetian view more definitively, I need to
say a little about the distinction between practical and theoretical abilities,
again taking spatial abilities as the test case. As John Campbell (1993) has
argued, the innate ability to construct perspective-neutral maps of the en-
vironment will not enable a creature to register the spatial connectedness
of this environment (the fact that each place is related to every other) un-
less it can appreciate the causal significance of its own actions and percep-
tions in relation to places (e.g., by navigating)—an appreciation dubbed a
“causally indexical” understanding by Campbell. This is not yet theoreti-
cal. But a “causally nonindexical” understanding is theoretical in the sense
that it is one through which the creature is able to reflect both on the
causal relations between itself and objects (including its perceptions of them)
and on the relations between physical objects in its environment.? This,
then, is how the distinction can be drawn between an organism’s practical
abilities for interacting with objects—an organism surely does not require
self-world dualism to find its way around—and the kind of reflective and
theorylike understanding at issue in self-world dualism.The way in which
the creature’s location affects its experiences and its ability to reflect upon
how its actions affect these is of central importance here.

Given this, piagetians claim to have a story to tell about how this
theorylike conception of the organism’s place in the physical world must
arise, in particular about its grasp of the relations between objects and its
perceptual experience of them. They argue that our ability to change the nature
of our perceptual inputs at will—a broad definition of ‘action’, which includes
attention shifting—is necessary for us to make the kind of appearance/real-
ity distinction that is at the heart of self~-world dualism and is at least a com-
ponent of any grasp of ourselves as representers of an environment.

Just a word, before proceeding, about the intended status of what I
am going to say. Piaget borrowed J. M. Baldwin’s term ‘genetic epistemol-
ogy’ to describe his enterprise, and indeed much of his work was a hybrid
of developmental psychology and epistemology. Accordingly, psychologists
who work within this framework tend to seek out so-called “transcenden-
tal” arguments (roughly, unless we had cognitive capacity x, we could not
experience y; we do experience y; therefore we have x).As Patricia Kitcher
(1990) has argued in her recent book on Kant’s psychology, the line be-
tween philososophical and psychological approaches to questions about
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the conditions for being a subject with objective knowledge (transcenden-
tal questions) is difficult to draw.* As this is the kind of question I am ask-
ing here, my answers will inevitably have a rather ambiguous status.

2  What Agency Gives Us

In this section I will argue for the view that self-world dualism can only
develop in agents. What are the relevant features of agency here?

In the first place, there are certain kinds of mental operation that are
deeply implicated in agency, and in the second, there are modes of experi-
ence and knowledge that are only available to agents when they are behav-
ing as agents. | will be concerned almost entirely with the first topic and
mention one aspect of the second only in passing. Under the first heading,
‘mental operations’, I will discuss two integral components of agency,
which [ will call ‘action monitoring’ and ‘reversibility’.

First, action monitoring. There are two main ways in which changes
in my perceptual inputs can be brought about. There are changes originat-
ing in the world for which I am not responsible (e.g.,a cat walks across my
path), and there are changes for which I am responsible, insofar as they
originate in my body (e.g., as my head moves to the left, a sleeping cat
shifts to the right of my visual field). An organism needs to be able to reg-
ister the difference between these two kinds of changes.

For illustrative purposes, I will describe the simplest and most famous
case of action monitoring, that studied by von Holst and Mittelstaedt
(1950, translated in Gallistel 1980). Fruit flies produce a so-called “opto-
kinetic reaction,” which means that they turn in the direction of world
movements. A moment’s reflection tells us that if the fly had no mechanism
for distinguishing between changes in the visual flow caused by its own
movements and changes caused by movements in the world, it would be
paralysed every time it produced the optokinetic reaction. If, for example,
the world moves to the fly’s left, the fly’s head moves to the left, but this
leftward movement will cause the world to (apparently) move to the right,
and so this in turn should cause a rightward movement, which in turn. . . .
In other words, if every apparent movement of the world were taken as a
real movement, the creature would be as paralysed as Buridan’s ass.

What is required, therefore, is a mechanism that can record the fact
that the insect has launched a movement and then use this information so
as to treat the resulting visual changes as signaling an apparent change
rather than a real change. The mechanism that von Holst and Mittelstaedt
proposed is called efference copying. A copy is made of the initial turn-com-
manding signal. For example, if the signal was ‘+3’ (+ meaning egocentric
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right, with ‘3’ being a unit of extent), then the efference copy would also
be ‘+3’. The phenomenal outcome of this action will be a so-called “reaf-
ferent” signal of‘—3’, i.e., the world appears to move to the left. These pos-
itive and negative values cancel, and so the animal’s nervous system records
the fact that there has been self-movement but no world-movement. Had
there been no efference copy and just the afferent signal of ‘—3’, then it
would have recorded the fact that the world had really moved to the left.

The mechanisms of action monitoring obviously become more com-
plex in more complex organisms, and our understanding of them becomes
predictably fuzzier. Indeed, we might want to abandon the assumption that
a process as simple as efference copying can tell the whole story about how
action monitoring works in higher-level cognition. But enough has been
said to make two points. First, what we see here is a very primitive mecha-
nism for distinguishing real from apparent changes in sensory input (it is
an appearance/reality distinction, remember, with which the piagetian
thesis is primarily concerned). Action monitoring is an integral feature of
information processing in agents, and this in turn is integral to our making
at least a primitive distinction between how the world appears and how it
is in fact.

The second point is about what is intended by the term ‘monitoring’
in ‘action monitoring’. The point is both a caveat and a passing reference to
the kind of question, mentioned at the start of this section, about the mode
of knowledge and experience uniquely available to agents when acting as
agents. The caveat is that ‘monitoring’ does not imply the presence of some
inner eye, a spectator in the ‘Cartesian theater’ (Dennett 1991), watching
the launch and course of a movement. As I hope was clear from my de-
scription of primitive efference copying, this is a “subpersonal” mechanism
with no higher-level homunculus.? Indeed, the same can be said at the per-
sonal level, insofar as talk about a homunculus overseer inspires exactly the
wrong account of agency, as we experience it. And this point brings me to
the passing reference to a special mode of knowledge and experience avail-
able only to agents that I promised earlier. It is that if a subject has to ob-
serve or monitor herself to find out what she is doing, she is not acting
intentionally: we know the nature of our intended actions nonobservation-
ally. Personal level, inner-eye action monitoring cannot exist alongside true
agency (see O’Shaughnessy 1980, 31-32).

But there is obviously more to acting intentionally than monitoring
bodily movements and attention shifts. Indeed, we can imagine a creature
whose action-monitoring mechanisms are in good order but that never
acts willfully because all of its actions are called forth by stimuli in the ex-
ternal world. What needs to be added to the picture is the fact that a true
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agent—as opposed to a mere reactor—determines what she does and
when: an agent is in control of her behavior.6 This is a somewhat self-evi-
dent, if not actually taulologous, statement about agency, but my aim in
making it is to draw attention to a single fact about self-determined ac-
tions: that the order in which they are produced can be reversed. Because
actions alter perceptual inputs, this ensures that there is a class of our expe-
riences that is self-determined (and reversible) rather than world-deter-
mined (and irreversible)—a distinction owing to Kant, though he did not
draw it to make a point about agency.” I will now explain what this means.

The sequential ordering of actions can be independent of the order-
ing of events in the world: I can look at a4, b, then ¢ and then ¢, b, and a.This
means that, because actions determine perceptual inputs, the flow of the
resulting percepts is independent of the flow of events in the world. For
when we witness an occurrence, the flow of events is in one direction, and
it happens once: a happens, then b, then ¢, and this is the end of the story.
The order in which events unfold is thus world-determined and is as irre-
versible as action-generated perceptual sequences are reversible. For example,
if I am stationary and a cat walks across my path, I have no choice but to
see the animal on, say, my left before seeing it on my right. And if I want
the event to occur again, I have to wait on the cat. Similarly, when some-
body comes into my office, I have no choice but to see him open the door
before he sits down. The order of perceptions is irreversible, and its possi-
ble repetition is something over which I have no power. However, if I am
looking at a motor car or leafing through a book, I am free to experience
portions of the objects in any order I wish: rear wheels then grill, index
then preface, or vice versa. In this case there is relative freedom to deter-
mine what we experience at a given time and in the order we choose,
while in the former case we are constrained to experience something and
its features in a particular order. Moreover, agents are also free to deter-
mine which objects are members of the array to be ordered in experience. |
can, for example, ensure that the eraser on my desk is not part of the array
visible to me by moving my body to the right, occluding the eraser behind
the coffee mug.

I should add in passing that my use of the term ‘reversible’ here is in
fact a synecdoche for the various respects in which perceptual inputs may
be self-determined. Other characteristics of self-determined perceptual se-
quences are that simple sequences can be combined into more complex
ones and that detours and short-cuts en route to a location can be made.
Nothing would be gained by listing them.8 Conversely, ‘irreversible’ is
supposed to apply here to any kind of perceptual sequence over which we
have no power. The term ‘reversibility’, as many readers know, also plays a
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central role in Piaget’s theory, where it was taken to be the central distin-
guishing feature of “intelligence,” as opposed to “perception.” But again,
nothing would be gained by listing the similarities and differences be-
tween my usage and Piaget’s.

The (rather paradoxical) moral I wish to draw here is this: the reversibil-
ity of self-generated perceptual sequences can reveal to us how the scope of
our experience is constrained. It is difficult to imagine how a conception of the
irreversible, world-dependent nature of some modes of experience could
arise if we never experienced the reversible, action-dependent nature of oth-
ers. Moreover, the freer we are to determine the nature and order of our in-
puts (and the less our behavior is called out by stimuli and the less our
attention is captured rather than directed), the more possibilities for resistance to
our will we encounter. The more we can do, that is, the wider the variety of
ways in which our will can be resisted and its experiential outcomes limited.
The freer we are to alter our perceptual inputs, the more we learn of the re-
fractory nature of the world and, correlatively, the richer the conception we
gain of ourselves as determiners of our immediate mental life. This refractori-
ness, therefore, sets limits on what our agency can achieve in determining our
experiences, thereby engendering a conception in us of something as setting
these limits, as causing them to be set. (The word ‘refractory’ is borrowed
from J. M. Baldwin [1906], who used it in much the same way as I am using
it, to describe how objectivity in the child’s experience emerges partly as a
function of the world’s resisting the child’s will [see Russell 1978, part 1.2, for
a summary of his theory].)

Clearly, not all kinds of actions are reversible—many kinds of actions
cannot be performed backwards—but this only serves to highlight the
special status of actions that are reversible and points up the intimate rela-
tionship between reversible bodily movements and attention shifts. Atten-
tion shifts are always reversible for the mature thinker. For the class of
reversible actions contains all those actions that change the subject’s per-
spective on the environment, where we take these perspective changes to
encompass everything from moving around in the world, to changing vi-
sual fixations, to shifting auditory attention. Recall that at the end of the
first section I said that the piagetian interprets ‘action’ in a very broad sense
to refer to the changing of perceptual inputs at will and that this includes
attention shifts.

Also recall that I earlier described the achievement of self-world du-
alism in terms of an appearance/reality distinction, which in this context is
a distinction between how the world appears to us from instant to instant
and our conception of a mind-independent reality that is the condition of
these changes of appearance. On the present view, it is the experience of
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reversibility, the experience of changing our inputs by changing our phys-
ical or mental (attentional) relation to objects, that affords us such changes
of appearance, while the manifest constraints on how appearances can be
altered (e.g., by moving round an object) show us that limits are set on
how one appearance can follow from another. And recall that this experi-
ence of changing our inputs is not only a matter of changing how things
are perceived; it is also a matter of changing what we perceive as we change
perspective. It is in this latter sense that the notion of refractoriness—resis-
tance of the world to our will—has the clearest application, simply because
the term ‘will’ has such a clear application when we are dealing with what
is experienced. A baby desperately desiring the nipple and turning to its
left when the nipple is on its right is a potent example of the experience
of refractoriness.

Arguing from reversibility is not the only route to the thesis of refrac-
toriness. So I will describe another route to it to round out my account.
David Hamlyn (1990, 105-106) and Thomas Baldwin (1995), for example,
have both argued that experiencing the resistance of substantial objects to
the willed movements of our bodies (when we touch things, lie on them,
push against them, and so forth) is necessary if we are to regard objects as
mind-independent. Baldwin (1995) begins his argument from a position
different from the one used here. Rather than arguing from a form of ex-
perience that agency affords us, he starts with the thought that if we are to
view ourselves as perceivers of an objective world, then we must regard
objects as the causes of our experiences. This in turn requires us to ac-
knowledge the modal nature of causality (i.e., that causes necessarily precede
events, while it is possible that events could have unfolded differently). He
then argues that if we adopt a view of volition in which voluntary action is
taken to be the exercise of a bodily power, we can explain how this modal
conception can arise: when substantial objects impede the exercise of our
will, we experience the impossibility of certain bodily attempts, we en-
counter “forces acting upon us to place limits on our bodily power” (Bald-
win 1995, 116).9

According to my position, by contrast, felt resistance is not necessary
for the modal conception to emerge. That is to say, out of nonphysical in-
teraction between one’s body and the world (such as moving the eyes in
relation to scenes, or moving the body in relation to objects) refractoriness
will emerge—I argue—from the tension between how and what things
must appear to us and how and what things may appear to us. This said, the
similarities between our two views are far more notable than their dif-
ferences: they are both arguments for objectivity from refractoriness via
agency. Indeed, toward the end of his paper Baldwin leaves the door open



136 James Russell

for a thesis not unlike mine in which “it is by finding that the content of
visual experience, unlike its direction, is not subject to the will that such a
subject encounters a kind of impossibility within visual experience (a vi-
sual analogue of tactile resistance), and is thus led to the thought that the
content concerns objects whose existence is independent of the experi-
ence and can therefore be employed to explain the experience” (Baldwin
1995, 121; my italics).

If either of these arguments from refractoriness establishes that know-
ing oneself to be the subject of objective experience requires experiencing
oneself as an agent, then the link between agency and self~-world dualism is
more or less complete. However, the implications that this thesis has for
objectivity (to be considered developmentally in section 3) are much clearer
than its implications for subjectivity (to be considered developmentally in
section 4). Accordingly, before ending this section, I will say a few words
about how refractoriness theses bear on the question of self-awareness.
‘Self-awareness’ implies a capacity richer than the capacity to regard one-
self as a subject of objective experiences. It implies an ability to regard
oneself as not merely existing in relation to objects. It implies a reflective ori-
entation to one’s subjective experiences and the possibility of entertaining
first-person thoughts about them, as well as about one’s intentions.

Accounts of self-awareness that place agency at the center of the pic-
ture suggest that an essential component here is a primary awareness of
oneself as a being that wills (which we are to take as encompassing every-
thing from self-determination of one’s experiences, to instinctual striving,
to having rational goals). But even Schopenhauer—the philosopher, above
all others, who took a volitional view of the self—did not believe that
willing is all there is to selfhood. He accepted that the self both wills and
apprehends (believes, knows, perceives, etc.), saying that the self’s willing
and the self’s knowing “flow together into the consciousness of one I,”
which he pronounced to be “the miracle par excellence” (Schopenhauer
1844, 243). As Janaway (1989) has recently commented, this “miracle” is at
least a truth about and condition for selfhood, in the sense that without
the coreference of the ‘I'in ‘I will’and ‘I perceive’, there is no possibility of
either action or knowledge. The subject is conscious of herself as a being
that strives to alter the world (and her experiences of it, one should add)
and at the same time as a knower. “This,” Janaway writes, “is because the
point of acting is to change something about the world that I perceive, or
about my relation to it, while the capacity to perceive essentially informs,
through beliefs and desires, the way I actively modify myself in response to
what is perceived” (1989, 89). If willing is indeed necessarily present in
self-awareness, as Janaway suggests, then an adequate conceptualization of
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one’s mental states will depend on adequate experience of oneself as an
agent—to which I will return in section 4.

3 Object Occlusion and Object Permanence

In this section I will discuss what piagetian views about the role of agency
in cognition imply about how object permanence should be assessed and
about how it develops. The second topic cannot be addressed without re-
gard to the first.

What counts as evidence for prelinguistic children knowing that ob-
jects continue to exist when they are completely occluded from view? A
piagetian must take a very strong and distinctive line on how this question
should be answered, and if this line cannot be sustained, the theory loses
much of its force. That is to say, if you think that an infant’s awareness of
the division between itself and the physical world is determined in part by
its agency, you will tend also to think that its knowledge of the mind-in-
dependent existence of objects should be assessed in terms of what it does.

Piaget’s (1955) own research showed—and it has been massively con-
firmed since—that there is a long period in development during which
infants will not retrieve completely occluded objects although they have the
motor capacity to do so. For example, a baby of 6 months can lift an inverted
polystyrene cup, but if it sees a trinket that it strongly desires being hidden
under such a cup, it does nothing. There is no sign of frustration, and the
infant acts as if the trinket has ceased to exist. Why? Piaget’s answer was
that this is a manifestation of egocentrism, which broadly means a fusing of
one’s current experience with reality, a failure to grasp how the appear-
ance of the world is relative to one’s perspective on it, an incomplete self-
world dualism, in fact. A perspective-relative conception is supposed to be
achieved through the experience of willfully changing one’s perspectives.

I will mention only in passing Piaget’s actual account of how ego-
centrism was supposed to be overcome. The only explanatory tools that
he allowed himself were the “circular reactions” of J. M. Baldwin (1906),
movements that can be repeated at will, unlike reflexive movements evoked
by stimuli. As the infant grows older, circular reactions become progres-
sively directed toward having effects in the physical environment (unlike,
say, thumb sucking) and become more integrated. For instance, means-
end behavior is described as an example of the ‘coordination of secondary
circular reactions’, with ‘secondary’ roughly meaning having an environ-
ment-centered effect rather than a bodily-centered effect. Furthermore, the
significance for development of what I am calling ‘the experience of refrac-
toriness’ is represented within Piaget’s theory of learning, which proposes
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an interplay between the child’s attempts to assimilate new data to preexist-
ing action schemes and the accommodations she has to make to adjust the
mental contours of the old scheme, where the greater the novelty, the
greater the degree of accommodation required. As James McClelland has
indicated, there is a strong parallel between Piaget’s principle of accommo-
dation and the connectionist back-propagation algorithm, insofar as both
are founded on the principle “Adjust the parameters of the mind in pro-
portion to the extent to which their adjustment can produce a reduction in
the discrepancy between expected and observed events” (McClelland 1989,
20). If there were no experiences of refractoriness, there would no need for
accommodation. (Some of the earliest connectionist simulations were of
Piagetian tasks [e.g., Papert 1963].)

However, piagetians need not be committed to Piaget’s theory of
learning, and as we saw in the first section, they can avail themselves of na-
tivist accounts of spatial coding. That said, my view about why younger in-
fants fail to search for occluded objects is entirely at one with Piaget’s. The
assumption is that the baby fails to search because, given its inadequate
grasp of how its visual experience depends on its actions, the question of
whether something that has ceased to be perceptible can be rendered per-
ceptible again through action cannot arise. It is not that the baby “believes”—
insofar as very young infants believe anything—that the object has ceased
to exist; rather, any conception of an unexperienced but existing object is
beyond its grasp.

There is, however, a natural and plausible objection to this inference
from lack of searching to lack of knowledge. It is entirely possible that very
young infants are able to mentally represent the continuing existence of
presently unperceived objects while being unable to organize, for what-
ever reason, a successful search. Given this, many contemporary develop-
mental psychologists would argue that the information available to infants
about object permanence can best be detected by experimental tech-
niques that do not require action. That is, we need to find out how infants
react to different kinds of physical events. The reaction typically studied is
that of surprise (strictly, recovery of interest), the rationale being that if
an infant witnesses an anomalous event, an event that violates the principle
of object permanence, and shows surprise at this, then we can infer that it
was coding the event as anomalous and therefore had expectations about
permanence.

The most discussed study in this area, and the one that speaks to the
existence of such early knowledge most strongly, was carried out by
Renée Baillargeon (1987).1% Baillargeon showed that infants between 3.5
and 4.5 months of age are surprised (the index being dishabituation—
recovery of looking toward the display) when a screen, swinging like a
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drawbridge toward and away from the infant fails to be impeded by a
wooden block that has been temporarily rendered invisible by the screen
on its backward journey. This age is about 4 months before infants search
for completely occluded objects and about 14 months before they attain
Piaget’s criterion for possession of the concept of an object, namely, search-
ing after invisible displacements of an object.

Still, piagetians can place this finding within their theoretical frame-
work by drawing the following distinction. On the one hand, there is the
maintenance of a representation of an object that happens to be currently
occluded, a representation that drives reactive behavior (such as dishabi-
tuation) and, on the other, there is the conception of a physical datum as
distinct from and external to the self. I refer to the first as ‘representation
permanence’ and to the second as ‘externality’ (see Russell, in press, for a
defence of this distinction).

Let us consider first what representation permanence amounts to.
It would surely be a badly designed nervous system that routinely ex-
tinguished representations of objects at the instant that they ceased to be
visible (and it is difficult to imagine how such extinguishings would be
achieved within the constant flux of the perceptual input). Baillargeon’s
experiment is an elegant demonstration that such representations are in-
deed maintained, but the demonstration does not inform us about how
the very young infant conceives of the relation between itself and the
wooden block. Studying the situations in which such infants retrieve ob-
jects does, however, tell us something about this, because a subject who
searches for an occluded object is manifesting a degree of knowledge
about where she is located in relation to the occluder and the object. Sur-
prise at nonresistance can occur, however, without any knowledge of how
one is spatially related to the occluder and the object.

The piagetian position, then, is that search is an appropriate diagnos-
tic criterion for self-world dualism because there is a conceptual linkage
between what one knows about one’s spatial relation to an object and
what one is inclined to do, given certain desires. Consider an infant of, say,
6 months of age who wants its occluded toy back. If it knows the relation
between itself and the occluder, the relation between the toy and the oc-
cluder, and the relation between the toy and itself, and if it is able motor-
wise to remove the occluder, then why does it not search? There would
seem to be a contradiction between saying that the infant knows where a
still-existing object is and saying that the infant does not know how to act
on that knowledge.

Note that the contradiction just described is present only if we take
‘knows where the still-existing object is’ to mean ‘knows where the still-
existing object is in relation to me’. My point is that if it can truly be said of
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somebody that she knows where something is and that she knows where
that location is in relation to her present location, then it must also be true
that she knows how to act to gain sight of that thing. And note also that I
am not discussing here the development of knowledge that an object may
continue to exist when its location is unknown (e.g., a departed parent or a
lost toy). I think that it is fair to regard this as a more sophisticated and
later-developing form of externality. Perhaps it requires what Piaget (1955)
called ‘mental representation’—the ability to evoke conscious representa-
tions of absent objects—whose arrival he timed at about 18 montbhs, affer
the development of searching for currently occluded objects was complete.

But the fundamental distinction here is that between representation
permanence and externality, since maintaining a representation of a cur-
rently invisible object beyond the instant at which it was rendered invisible
implies no grasp of the relation between itself and the object on the in-
fant’s part. This is not to deny that the ‘representation’ in ‘representation
permanence’ has content, because it is possible for there to be a representa-
tion with a particular content and with certain causal liasons to output
(hence the surprise reaction) without this representation being that of
something external to the self, of something that is the cause of one’s ac-
tual or possible perceptual experiences.!! Such a representation may even
fall short of being ‘causally indexical’ (p. 130 above).

Recall that what we are concerned with here is the development of a
subject’s reflective, theorylike grasp of its place in the physical world.
Studying the conditions under which a subject will search for an occluded
object will inform us about this development because an integral feature
of this theorylike understanding is a reflective awareness of the implica-
tions that arrays of objects have for what can be experienced, avoided, and
reached for (see Campbell 1993, 88). Infants of around 8 months who
search for completely occluded objects for the first time may not yet be
manifesting this understanding in a reflective from; indeed, Piaget insisted
that they were not.'2 But they are taking strides along the royal road to this
reflective understanding if there is any truth in what I argued in the sec-
ond section.

Finally, I want to consider in this section an objection to my distinc-
tion between representation permanence and externality. Despite the broad
sympathy, noted above, that workers in connectionism have with Piaget’s
account of sensorimotor development, an objection arises out of current
attempts to model object permanence in neural networks.! The objection
is, in effect, that there is no deep mystery about why infants are surprised by
anomolous occlusion events at 4 months of age but do not search until they
are twice as old. The situation for the 4-month-old is that its representation
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