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(A} Growing older is an activity we are familiar with from an early age. In our younger years
upcoming birthdays are anticipated with a glee that somewhat diminishes as the years progress. Our
younger selves feel that time moves slowly, whereas, with advancing years, time seems to fly at an
ever-quickening pace. And late in life, or when a person is faced with a terminal illness no matter
what their age, the sense of a finite amount of time remaining becomes acute, and there may be a
renewed focus on making the most of one’s allotted time in life,

(B) Culture is the location of values, and the study of cultures shows how values vary from one society
to another, or from one historical moment to the next.

But culture does not exist in the abstract. On the contrary, it is inscribed in the paintings, operas,
fashions, and shopping lists which are the currency of both aesthetic and everyday exchange. Societies
invest these artefacts with meanings, until in many cases the meanings are so “obvious” that they pass
for nature. Cultural criticism denaturalizes and defamiliarizes these meanings, isolating them for
inspection and analysis.
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Adults live in many worlds: a perceptual world, a world of the past, a world of the future, and a
mediated world, available through TV, books, newspapers, and hearsay. . Babies by contrast live in an
immediate perceptual world, pretty much exclusively, little gunided by memories or anticipations. Young
babies can be enslaved by perceptual displays, stuck on them and stuck to them. Perception in young
babies is not yet integrated into an overall context of behavior, and this integration is an essential part of
perceptual development.

The process of habituation obviously serves to free the baby from attention to the increasingly familiar
details of his environment. However, it is not for many months after the beginnings of habituation that
he shows an ability to ignore new things that crop up while he is trying to do something else. An
interesting behavioral trick of this sort is gaze aversion: a literal refusal to look at something, either
because it is puzzling or because it is distracting. The latter motive is the more interesting for our
purposes. Unfortunately, it is relatively unstudied. But one context where this kind of behavior has
been noticed is reaching. Recall that babies of four to five months can be distracted from a reach by the
sight of their hand in the visual field. Sometimes a baby at this point in development will look away
from the object he is reaching for, presumably so that his hand can get unseen to the object. If this
interpretation of the looking away is correct, it implies a rather developed integration of perception with
behavior, a realization that an act may be disrupted by its perceptual consequences and an awareness of
how to avoid these disruptions.

All of this seems very sophisticated. Unfortunately there are many other real-life situations where the
baby does not seem able to call upon such resources. Rudolph Schaffer has remarked that ; babies are
unable to restrain themselves from reaching out to grab any new object that is put before them. Not
until the last quarter of the first vear will babies stop to take a good look at what is presented to them
before reaching out to grab it. An amusing example of how nonfunctional this is was provided by
Jerome Bruner.

Bruner gave a baby a toy. The baby took it. He then offered the baby another toy. The baby took it

with his other hand. He offered the baby still another toy. If the baby was especially dextrous, he

could grab this third one, while keeping a grip on the first two. At this point the baby is sitting like an
overtrimmed Christmas tree, not really able to play with any of the three toys. Now comes the
denouement. The baby is offered a fourth toy. Crash! The first three drop, any old where, as the baby
compulsively reaches out to take the new thing on offer.

Older babies develop a more rational way of coping with situations like this, but it takes a long time.

The same sort of process may be involved in some aspects of , the development of object permanence.
The baby goes through several stages before he comes to believe that objects continue to exist even when
they are no longer in sight. A natural situation is one in which, say, a ball rolls behind a chair. If the
child retrieves the ball after its disappearance behind the chair, he must have some understanding of the
ball’s continuing existence which is not dependent upon his perception of it. A baby’s growing ability to
find an object that has been hidden can be tested by placing the object inside one of a set of other
objects, with various odd permutations carried out to make the finding more difficult. At some point in
this developmental sequence a baby will stop his search routine if he finds anything at all under any of
the cups or cloths that have been used as hiding places. It doesn’t matter how unlike the original target
of the search the new object is. This could result from poor memory, or from the kind of distractability
we have been talking about. This distractability is over by the time the baby is a year old. At this point
and by some mysterious process, our infant begins to use his perceptual system, rather than being used
by it. Internal memories and expectations control the baby’s behavior, and he uses his perceptual
system to realize these expectations.

Along with | this kind of change goes a fascinating change in the status of perception within the
hierarchy of systems that control the baby’s behavior. We are all familiar with situations in which we
refuse to believe our eyes, not accepting the evidence of our senses. We are not normally called upon to
doubt our senses in any dramatic context. Most often it is an everyday situation where we are subjected
to some illusion. The most dramatic instances come when we are watching a stage magician: we know
that we are being deceived yet often cannot say why. There is a clear point in development when, it
seems, the baby assumes a similar superior status in regard to the data provided by his senses. There is a
developmental shift that results in babies, too, refusing to believe their eyes, when the visual evidence
contradicts some internal knowledge about the world.

In . one of my own investigations I used a device that could make solid objects appear to fade away
softly and silently, like puffs of smoke in the wind or banks of fog dissolving in a hot sun. This was
achieved by a system of half-silvered mirrors that could be lit to show either an object or a blank space;
the perceived change after a gradual change in the lighting was of an object slowly dissolving into
nothing. My own older children referred to this device as a Boojum box. Nonetheless they were not the
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least afraid of the box and were quite happy to climb in and out of it. They “knew” that solid real
objects do not dissolve like puffs of smoke. Babies acquire this knowledge toward the end of the first
year of life. Faced with my box, young babies seemed to accept that the objects in question were gone.
After the disappearance of the object they showed no further interest in the display. By the age of one
year, this acceptance of visual input was over. The babies crawled up to the box, banged it, peered
around it and then around the rest of the room until they found the object that had disappeared, at
which point they would glare at me, expressing wordlessly the feelings of triumph they may well have
been experiencing.

. Distrust of the senses and reliance on other sources of knowledge grows during development.
Indeed there is some evidence that the process goes so far that one can be led into illusions. Adults are
quite susceptible to illusions produced by presenting odd-sized versions of familiar objects. An oversized
chair will be as normal-sized and at a closer distance than it really is. A miniature Rolls-Royce is seen as
normal-sized but at a greater distance than it really is. But children of up to five or six years of age will
give a reasonable estimate of the true size and distance of the aberrant objects presented. Beyond this
age they become as susceptible to the illusion as adults are.

Reliance on knowledge rather than on the immediate information from the senses is good policy in
many more situations than it is not. Older children can use knowledge to overcome the built-in
disabilities of the perceptual system in ways that younger children cannot. A simple demonstration of
this is the horizontal-vertical illusion. A wvertical line looks longer than a horizontal line that is actually
of the same length. If you start with two horizontal lines both of the same length, and rotate one to the
vertical position, you have put knowledge of the length before rotation in conflict with the immediate
perception that the vertical line is longer. Children of up to six resolve the conflict in favor of perception
and say that the vertical line is longer. Older children by contrast say that, although the wvertical line
looks longer, both are really the same.

This sophisticated separation of appearance and reality is a continuation of the initial separations made
in infancy, and a separation that will continue throughout life. Much adult thought is about unseen and
unseeable entities: for example, luck, God, responsibility. Any mental system that kept perception in the
preeminent position that it occupies in the postnatal period would be quite incapable of coping with
these fictive entities. - It has been argued that we would be happier and healthier if we stayed closer to
the world of our senses. That might be so, but there is no way we shall ever know. The development
away from perceptual preeminence seems universal, occurring in all cultures at all times.
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For 2,000 years, there was an intuitive, elegant, compelling picture of how the world worked. It was
called “the ladder of nature.” God was at the top, followed by angels, who were followed by humans.
Then came the animals, starting with noble wild beasts and descending to domestic animals and insects.
Human animals followed the scheme, too. Women ranked lower than men, and children were beneath
them. The ladder of nature was a scientific picture, but it was also a moral and political one. It was only
natural that creatures higher up would have  dominion over those lower down.

Darwin’s theory of evolution by natural selection delivered a serious blow to this conception. Natural
selection is a blind historical process, stripped of moral hierarchy. A cockroach is just as well adapted to
its environment as [ am to mine. In fact, , the bug may be better adapted — cockroaches have been
around a lot longer than humans have, and may well survive after we are gone. But the very word
evolution can imply a progression, and in the 19th century, it was still common to translate evolutionary
ideas ( A ) ladder-of-nature terms.

Modern biological science has in principle rejected the ladder of nature. But , the intuitive picture is
still powerful. In particular, the idea that children and nonhuman animals are lesser beings has been
surprisingly persistent. Even scientists often act as if children and animals are defective adult humans,
defined by the abilities we have and they don’t. Neuroscientists, for example, sometimes compare brain-
damaged adults to children and animals.

We always should have been . suspicious of this picture, but now we have no excuse for continuing
with it. In the past 30 years, research has explored the distinctive ways in which children as well as
animals think, and the discoveries challenge the ladder of nature. Frans de Waal has been at the
forefront of the animal research, and its most important public voice. In his book, Are We Smart
Enough to Know How Smart Animals Are?, he makes a passionate and convincing . case for the
sophistication of nonhuman minds.

De Waal outlines both the exciting new results and the troubled history of the field. The study of
animal minds was long divided between what are sometimes called “scoffers” and “boosters.” Scoffers
refused to acknowledge that animals could think ( B ) all: Behaviorism — the idea that scientists
shouldn’t talk about minds, only about stimuli and responses — stuck around in animal research long
after it had been discredited in the rest of psychology. Boosters often relied on anecdotes instead of
experiments.

Psychologists often assume that there is a special cognitive ability that makes humans different from
other animals. The list of candidates is long: tool use, cultural transmission, the ability to imagine the
future or to understand other minds, and so on. But every one of these abilities shows ( C ) in at least
some other species in at least some form. De Waal points out various examples, and there are many
more. Some crows make elaborate tools, shaping branches into pointed *termite-extraction devices. A
few Japanese monkeys learned to wash sweet potatoes and even to dip them in the sea to make them
more salty, and passed that technique on to subsequent generations.

From an evolutionary perspective, it makes sense that  these human abilities also appear in other
species. After all, the whole point of natural selection is that small variations among existing organisms
can eventually give rise ( D ) new species. Our hands and hips and those of our **primate relatives
gradually diverged from the hands and hips of common ancestors. It's not that we miraculously grew
hands and hips and other animals didn’t. So why would we alone possess some distinctive cognitive skill
that no other species has in any form?

As de Waal recognizes, a better way to think about other creatures would be to ask ourselves how
different species have developed different kinds of minds to solve different adaptive problems. Surely
the important question is not whether an octopus or a crow can do the same things a human can, but
how those animals solve the cognitive problems they face, like how to imitate the sea floor or make a
tool with their beak. , Children and chimps and crows and octopuses are ultimately so interesting not
because they are smart like us, but because they are smart in ways we haven’t even considered.
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