On the Nature, Use, and Acquisition
of Language

Noam Chomsky

For about thirty years, the study of language—or more accurately, one
substantial component of it—has been conducted within a framework
that understands linguistics to be a part of psychology, ultimately hu-
man biology. This approach attempts to reintroduce into the study of
language several concerns that have been central to Western thought
for thousands of years, and that have deep roots in other traditions as
well: questions about the natare and origin of knowledge in particular.
This approach has also been concerned to assimilate the study of lan-
guage to the main body of the natural sciences. This meant, in the first
place, abandoning dogmas that ‘are entirely foreign to the natural sci-
ences and that have no place in rational inquiry, the dogmas of the
several varieties of behaviorism, for example, which seek to impose
a priori limits on possible theory construction, a conception that would
properly be dismissed as entirely irrational in the natural sciences. It
means a frank adherence to mentalism, where we understand talk about
the mind to be talk about the brain at an abstract level at which, so we
try to demonstrate, principles can be formulated that enter into suc-
cessful and insightful explanation of linguistic (and other) phenomena
that are provided by observation and experiment. Mentalism, in this
sense, has no taint of mysticism and carries no dubious ontological
burden. Rather, mentalism falls strictly within the standard practice of
the natural sciences and, in fact, is nothing other than the approach of
the natural sciences applied to this particular domain. This conclusion,
which is the opposite of what is often assumed, becomes understand-
able and clear if we consider specific topics in the natural sciences; for
example, nineteenth-century chemistry, which sought to explain phe-
nomena in terms of such abstract notions as elements, the periodic
table, valence, benzene rings, and so on—that is, in terms of abstract
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fact that is not at all surprising since it refuses in principle to consider

properties of then-unknown, perhaps still unknown, physical Mechs
nisms. This abstract inquiry served as an essential preliminapy ;
guide for the subsequent inquiry into physical mechanisms. Meniahs
inquiry in the brain sciences is quite similar in approach and chara
to the abstract inquiry into properties of the chemical elements, ang W
may expect that this abstract inquiry too will serve as an esgeps:
preliminary and guide for the emerging brain sciences today; the 10@1
is quite similar. '
This work proceeds from the empirical assumption—which is e
supported--that there is a specific faculty of the mind/brain that i
responsible for the use and acquisition of language, a faculty wigy
distinctive characteristics that is apparently unique to the species iy
essentials and a common endowment of its members, hence a iy,
species property.
These ideas have developed in the context of what some have calleg
“the cognitive revolution” in psychology, and in fact constituted ong
major factor confributing to these developments. It is important, I think.
to understand clearly just what this “revolution” sought to accomplis
why it was undertaken, and how it relates to earlier thinking about
these topics. The so-called “cognitive revolution” is concerned with the
states of the mind/brain that enter into thought, planning, perception,
learning and action. The mind/brain is considered to be an information;
processing system, which forms abstract representations and carries out
computations that use and modify them. This approach stands in sharp
contrast to the study of the shaping and control of behavior that sys-
tematically avoided. consideration of the states of the mind/brain that
enter into behavior, and sought to establish direct relations between
stimulus situations, contingencies of reinforcement, and behavior. This
behavicrist approach has proven almost entirely barren, in my view, a

the major and essential component of all behavior, namely, the states
of the mind/brain. "
Consider the problem of learning. We have an organism with a mind/
brain that is in a certain state or configuration. The organism is pre
sented with certain sensory inputs, leading to a change in the state'o
the mind/brain. This process is the process of learning, or perhaps more
accurately, mental and cognitive growth. Having attained a new state
as a result of this process, the organism now carries out certain actions,
in part influenced by the state of the mind/brain that has been attained
There is no direct relation between the sensory inputs that Jed to the
change of state of the mind/brain and the actions carried out by the
organism, except under highly artificial, uninformative and very mar
ginal conditions.
There is of course a relation of some kind between sensory input
and behavior; a child who has not been presented with data of Japanes
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will not be able to carry out the behavior of speaking Japanese. Pre-
sented with appropriate data from Japanese, the child’s mind/brain
undergoes a significant change; the mind/brain comes to incorporate
within itself knowledge of Japanese, which then enables the child to
speak and understand Japanese. But there is no direct relation between
the data presented to the child and what the child says, and it is
hopeless to try to predict what the child will say, even in probabilistic
terms, on the basis of the sensory data that led to acquisition of knowl-
edge of Japanese. We can study the process by which the sensory data
lead to the change of state of the mind/brain, and we may study at least
certain aspects of how this attained knowledge is used. But an effort to
study the relation between the sensory data and the actual behavior,
avoiding the crucial matter of the nature of the mind/brain and the
changes it undergoes, is doomed to triviality and failure, as the history
of psychology demonstrates very well. The cognitive revolution was
based in part on the recognition of such facts as these, drawing conclu-
sions that really should not be controversial, though they are—a sign
of the immaturity of the field, in my view. This change of perspective
in the study of psychology, linguistics included, was surely a proper
one in essence, and in fact was long overdue.

Not only was this change of perspective overdue, but it also was
much less of a revolution than many believed. In fact, without aware-
ness, the new perspective revived ideas that had been developed quite
extensively centuries earlier. In particular, seventeenth-century science
developed a form of cognitive psychology that was quite rich, and
basically, T think, on the right track. Descartes’s major scientific contri-
bution, perhaps, was his rejection of the neoscholastic idea that percep-
tion is a process in which the form of an object imprints itself somehow
on the brain, so that if you see a cube, for example, your brain has the
form of a cube imprinted in it in some fashion. In place of this fallacious
conception, Descartes proposed a representational theory of mind. He
considered the example of a blind man with a stick, who uses the stick
to touch in sequence various parts of a physical object before him, let
us say a cube. This sequence of tactile inputs leads the blind man
construct, in his mind, the image of a cube, but the form of the cube is
not imprinted in the mind. Rather, the sequence of tactile inputs leads
the mind to construct a mental representation of a cube, using its own
resources and its own structural principles. Descartes argued that much
the same is true of normal vision. A series of stimuli strike the retina,
and the mind then forms ideas that provide a conception of the objects
of the external world. The mind then carries out various computational
processes, as the person thinks about these objects, including processes
that enable the person to carry out certain actions involving them: for
example, picking up the cube, rotating it, and so on. This is surely the
right general approach. It has been revived in recent psychology and
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physiology, and by now something is known about how the Prg
takes place, including even some understanding of the physical my
anisms involved in the coding and representation of stimulj. '

Descartes also observed that if a certain figure, say a tr1ang1
presented to a person, then what the person will perceive is a trj
though the presented image is certainly not a Euclidean triangle
rather some far more complex figure. This will be true, he argued,
if the person is a child who has had no previous acquaintance
geometrical figures. In a certain sense the point is obvious, since
geometrical figures do not exist in the natural environment in whi
we grow and live, but we nevertheless perceive figures as distors
geometrical figures, not as exact instances of whatever they may hap s
to be. Why does the child perceive the object as a distorted trian
rather than as the very complex figure that it actually is: with one
the lines slightly curved, with two sides not quite touching, and so
Descartes” answer was that the Euclidean triangle is produced by
mind on the occasion of this stimulation, because the mechanismg
the mind are based on principles of Euclidean geometry and prod
these geometrical figures as exemplars or models for the organizati
of perception, and for learning, drawing them from its own resour
and structural principles.

In contrast, empiricists such as David Hume argued that we sim
have no idea of a triangle, or a straight line, since we could not dis
guish “perfect images” of such objects from the “defective ones” of th
real world. Hume correctly drew the consequences of the empirici
principles that he adopted and developed: in particular, the principi
that the mind receives impressions from the outside world and forms
associations based upon them, and that this is all there is to the stor{r?%
(apart from the animal instinct underlying induction). But the consé
quences that Hume correctly drew from these assumptions are certainl
faise. Contrary to what he asserted, we do, indeed, have a clear concep
of a triangle and a straight line, and we perceive objects of the worl
in terms of these concepts, just as Descartes argued. The condlusio
then, is that the empiricist assumptions are fundamentally wrong, ejs
matter of empirical fact; the properties of the mind/brain that are.in:
volved in determining how we perceive and what we perceive &
crucially different from what was postulated in empirical speculatio
It seems reasonable to resort to a representational theory of mind of th
Cartesian sort, including the concept of the mind as an informatio
processing systern that computes, forms and modifies represeniatlons,
and we should also adopt something like the Cartesian concept of innate
ideas as tendencies and dispositions, biologically determined propertles
of the mind/brain that provide a framework for the construction of

mental representations, a framework that then enters into our percep-
tion and action. Ideas of this sort have been revived in the context of
the cognitive revolution of the past generation.
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Seventeenth-century psychologists, who we call “philosophers,”
went far beyond these observations. They developed a form of what
much later came to be called “Gestalt psychology” as similar ideas were
rediscovered during this century. These seventeenth-century thinkers
speculated rather plausibly on how we perceive objects around us in
terms of structural properties, in terms of our concepts of object and
relation, cause and effect, whole and part, symmetry, proportion, the
functions served by objects and the characteristic uses to which they
are put. We perceive the world around us in this manner, they argued,
as a consequence of the organizing activity of the mind, based on its
innate structure and the experience that has caused it to assume new
and richer forms. “The book of nature is legible only to an intellectual
eye,” as Ralph Cudworth argued, developing such ideas as these.
Again, these speculations seem to be very much on the right track, and
the ideas have been rediscovered and developed in contemporary psy-
chology, in part within the context of the cognitive revolution.

The contemporary cognitive revolution has been considerably influ-
enced by modern science, mathematics and technology. The mathe-
matical theory of computation, which developed in the 1920s and 1930s
particularly, provided conceptual tools that make it possible to address
certain classical problems of representational psychology in a serious
way, problems of language in particular. Wilhelm von Humboldt under-
stood, a century and a half ago, that language is a system that makes
infinite use of finite means, in his phrase. But he was unable to give a
clear account of this correct idea, or to use it as the basis for substantive
research into language. The conceptual tools developed in more recent
years make it possible for us to study the infinite use of finite means
with considerable clarity and understanding. Modern generative gram-
mar, in fact, can be regarded in part as the result of the confluence of
the conceptual tools of modern logic and mathematics and the tradi-
tional Humboldtian conception, inevitably left vague and unformed. A
generative grammar of a language is a formal system that states ex-
plicitly what are these finite means available to the mind/brain, which
can then make infinite, unbounded use of these means. Unfortunately,
the classical ideas concerning language and representational psychology
had long been forgotten when the cognitive revolution took place in
the 1950s, and the connections I am now discussing were discovered
only much later, and are still not widely known.

The development of electronic computers has also influenced the
cognitive revolution considerably, primarily in providing useful con-
cepts such as internal representation, modular structure, the software-
hardware distinction and the like, and also, in areas such as vision at
least, in making it possible to develop explicit models of cognitive
processes that can be tested for accuracy and refined. It is worthy of
note that much the same was true of the seventeenth-century cognitive
revolution. The Cartesians were much impressed with the mechanical
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automata then being construcied by skilled craftsmen, which Seemey
to mimic certain aspects of the behavior of organisms. These automat,
were a stimulus to their sdentific imagination much in the Way that
modern electronic computers have coniributed to the contemporap,
cognitive revolution. ’

Some of these seventeenth-century ideas, which are now be%ng re.
discovered and developed in quite new ways, have much earlier origing,
What is probably the world's first psychological experiment is described
in the Platonic dialogues, when Socrates undertakes 10 demonstrate
that a slave boy, whe has had no instruction in geometry, nevertheless
knows the truths of geometry. Socrates demonstrates this by asking the
slave boy a series of questions, providing him with no information byt
drawing from the inner resources of the slave boy's mind, and in thig
way Socrates leads the slave boy o the point where he recognizes the
truth of theorems of geometry. This experiment was understood, guite
plausibly, to show that the slave boy knew geometry without any
experience. Indeed, it is difficult to see what other inferpretation can
be given. The experiment was, presumably, a kind of “thought exper-
iment,” but if it were carried out rigorously, as has never been done,
the results would probably be more or less as Plato presented them in
this literary version of a psychological experiment.

The human mind, in short, somehow mcorporates the principles of
geometry, and experience only serves to bring them fo the point where
this innate knowledge can be used. This demonstration also poses a
very crucial problem: the problem is to explain how the slave boy can
have the knowledge he does have, when he has had no relevant ex-
perience from which he could derive this knowledge. Let us refer to
this problem as “Plato’s problem,” returning fo it divectly.

The rise of generative grammar in the 1950s, & major factor in the
cognitive revolution, also resurrected traditional ideas. The Cartesians,
in particular, had applied their ideas on the nature of the mind to the
study of language, which was commonly viewed as a kind of “mirror
of mind.” Subsequent study entiched these investigations in quite im-
pressive ways, which we are now only beginning to understand. The
cognitive revolution of the 1950s, then, skould be understood, I believe,
as having recovered independently the insights of earlier years, aban-
doning the barren dogmas that had impeded understanding of these
questions for a very long period; and then applying these classical ideas,
now reconstructed in a new framework, in new ways, and developing
them along lines that would not have been possible in an earlier period,
thanks to new understanding in the sciences, technology and
mathematics.

From the point of view adopted in this “second cognitive revolution,”
the central problems of the study of language are essentially the follow-
ing four:
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The first question, a preliminary to any further inguiry, is this: What
is the system of knowledge incorporated in the mind/brain of a person
who speaks and understands a particular language? What constitutes
the language that the person has mastered and knows? A theory con-
cerned with this topic for a particular language is called “a grammar of
that language,” or in technical terms, “a generative grammar of the
language,” where the term “generative grarnmar” means nothing more
than a theory of the language that is fully explicit, so that empirical
consequences can be derived in it. Traditional grammars, in contrast,
relied crucially on the knowledge of language of the reader of the
grammar to fill in the enormous gaps that were left unstudied, and
were not even recognized to be gaps; it is surprising, in retrospect, to
see how difficult it was to recognize that even the simpliest of phenom-
ena pose rather serious problems of explanation. A traditional grammar,
then, is not a theory of the language, but is rather a guide that can be
followed by a person who already knows the language. Similarly, a
pedagogic grammar of Spanish written in English is not a theory of
Spanish but rather a guide to Spanish that can be used by a speaker of
English who already knows the basic principles of language, though
unconsciously, and can therefore make use of the hints and examples
in the grammar to draw conclusions about Spanish. A generative gram-
mar, in contrast, seeks to make explicit just what this knowledge is that
enables the intelligent reader to make use of a grammar.

To the extent that we can provide at least a partial answer to the first
problem, we can furn to a second problem: How is this knowledge of
language used in thought or expression of thought, in understanding,
in organizing behavior, or in such special uses of language as commu-
nication, and so on? Here we have to make a crucial concepiual dis-
tinction between (1) the language, a certain cognitive system, a system
of knowledge incorporated in the mind/brain and described by the
linguist's generative grammar; and {2) various processing systems of
the mind/brain that access this knowledge in one or another way, and
put it to use.

Still assuming some kind of answer to the problem of characterizing
the knowledge attained, we can turn o a third problem: what are the
physical mechanisms that exhibit the properties that we discover in the
abstract investigation of language and its use; that is, the physical
mechanisms of the brain that are involved in the representation of
knowledge and in accessing and processing this knowledge? These are
pretty much tasks for the future, and they are very difficulf ones,
primarily, because for very good ethical reasons, we do not permit direct
experimentation that might enable scientists to investigate these mech-
anisms directly. In the case of other systems of the mind/brain, such as
the visual system, the investigation of mechanisms has proceeded quite
far. The reason is that we allow ourselves, rightly or wrongly, to carry
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out direct experimentation with cats, monkeys, and so on. Their y;
systems are in many ways like our own, so a good deal can be learn;
about the physical mechanisms of the human visual system in this vy
But it appears that the language faculty is a unique human possesg;;
in its essentials, and if we were to discover some other organism
shared this faculty in part, we would probably regard it as quasi-hyp,
and refrain from direct experimentation. Consequently, the study of
physical mechanisms of the language faculty must be studied in my
more indirect ways, either by non-intrusive experiments, or by “nature/g
experiments,” such as injury and pathology. Part of the intellectus]
fascination of the study of language is that it must proceed in syel
indirect ways, relying very heavily on the abstract level of inquiry_,
difficult and challenging task, but one that can be addressed and hag
much promise.

The fourth problem is to explain how the knowledge of language ang
ability to use it are acquired. This problem of acquisition arises both fo
the language—the cognitive system itself—and for the various process
ing systems that access the language. 1 will focus attention here on th
first of these questions: on acquisition of language. Plainly, the questio
can be formulated only to the extent that we have some understandin
of what is acquired-—of what is a language—though as always, inquiry
into the acquisition or use or physical basis of some abstract system can
and should provide insight into its nature. .

The fourth question is a special case of Plato’s problem: How do w
come to have such rich and specific knowledge, or such intricate sys-
tems of belief and understanding, when the evidence available to usis’
so meager? That was the problem that rightly troubled Plato, and:it
should trouble us as well. It is a question that for a long period did net
trouble psychologists, linguists, philosophers, and others who thought
about the matter, except for a few, who were rather marginal to the
main intellectual tradition. This is a sign of the serious intellectual
failings of the thought of this era, an interesting topic that will not
pursue here, If a rational Martian scientist were to observe what takes
place in a single language community on earth, he would conclude that
knowledge of the language that is used is almost entirely inborn. The
fact that this is not true, or at least not entirely true, is extremely
puzzling, and raises many quite serious problems for psychology and
biology, including evolutionary biology. )

Recall that Plato had an answer to the problem he posed: we rememt:
ber the knowledge we have from an earlier existence. This is not a
proposal that we would nowadays be inclined to accept in exactly these
terms, though we should, in all honesty, be prepared to recognize that
it is a far more satisfactory and rational answer than the ones that have;
been offered in the dominant intellectual traditions of recent centuxies,:
including the Anglo-American empiricist tradition, which simply
evaded the problems. To render Plato’s answer intelligible, we have to:
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provide a mechanism by which our knowledge is remembered from an
earlier existence. If we are disinclined to accept the immortal soul as
the mechanism, we will follow Leibniz in assuming that Plato’s answer
is on the right track, but must be, in his words, “purged of the error of
preexistence.” In modern terms, that means reconstructing Platonic
“remembrance” in terms of the genetic endowment, which specifies the
initial state of the language faculty, much as it determines that we will
grow arms not wings, undergo sexual maturation at a certain stage of
growth if externai conditions such as nutritional level permit this inter-
nally directed maturational process to take place, and so on. Nothing
is known in detail about the mechanisms in any of these cases, but it
is now widely and plausibly assumed that this is the place to look. At
least, it is widely assumed for physical growth. The fact that similar
evidence does not lead to similar rational conclusions in the case of the
mind/brain again reflects the serious intellectual inadequacies of recent
thought, which has simply refused to approach problems of the mind/
brain by the methods of rational inquiry taken for granted in the phys-
ical sciences. This is strikingly true, particularly, of those who falsely
believe themselves to be scientific naturalists, and who see themselves
as defending science against the obscurantists. Exactly the opposite is
true, in my opinion, for the reasons that I have briefly indicated.

Putting aside various dogmas, let us approach questions of mind/
brain, including questions of language, in the spirit of the natural sci-
ences. Abstracting away from unknown mechanisms, we assume that
the language faculty has an initial state, genetically determined, com-
mon to the species apart from gross pathology, and apparently unique
to the human species. We know that this initial state can mature to a
number of different steady states—the various attainable languages-—
as conditions of exposure vary. The process of maturation from the
initial state to the steady state of mature knowledge is, to some extent,
data-driven; exposed to data of English, the mind/brain will incorporate
knowledge of English, not Japanese. Furthermore, this process of
growth of the language faculty begins remarkably early in life. Recent
work indicates that four-day-old infants can already distinguish some-
how between the language spoken in their community and other lan-
guages, so that the mechanisms of the language faculty begin to operate
and to be “tuned” to the external environment very early in life.

It is fairly clear that the process of maturation to the steady state is
deterministic. Language learning is not really something that the child
does; it is something that happens to the child placed in an appropriate
environment, much as the child’s body grows and matures in a pre-
determined way when provided with appropriate nutrition and envi-
ronmental stimulation. This is not to say that the nature of the
environment is irrelevant. The environment determines how the op-
tions left unspecified by the initial state of the language faculty are
fixed, yielding different languages. In a somewhat similar way, the early
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visual environment determines the density of receptors for horizon
and vertical lines. Furthermore, the difference between a rich ang g
ulating environment and an impoverished environment may be Sub-
stantial, in language acquisition as in physical growth-—gr mora
accurately, as in other aspects of physical growth, the acquisitioy of
language being simply one of these aspects. Capacities that are part of
our common human endowment can flourish, or can be restricteq and
suppressed, depending on the conditions provided for their growty,
The point is probably more general. It is a traditional insight, whic,
merits more attention than it receives, that teaching should not pe
compared to filling a bottle with water, but rather to helping a flower
to grow in its own way. As any good teacher knows, the methods gf
instruction and the range of material covered are matters of small in.
portance as compared with the success achieved in arousing the natura] °
curiosity of the students and stimulating their interest in exploring on
their own. What the student learns passively will be quickly forgotten, -
What students discover for themselves, when their natural curiosity -
and creative impulses are aroused, will not oniy be remembered, byt .
will be the basis for further exploration and inquiry, and perhaps sig- '
nificant intellectual contributions. The same is true in other domains ag :
well. A truly democratic community is one in which the general public
has the opportunity for meaningful and constructive participation in
the formation of social policy: in their own immediate community, in
the workplace, and in the society at large. A society that excludes large
areas of crucial decision-making from public confrol, or a system of
governance that merely grants the general public the opportunity to
ratify decisions taken by the elite groups that dominate the private
society and the state, hardly merits the term “democracy.” These too’
are insights that were alive and vital during the eighteenth century, and.
have in recent years been largely forgotten or suppressed. The point’
was made, in another context, by Kant, defending the French Revolu '
tion during the period of the Terror against those who argued that the
masses of the population “are not ripe for freedom.” “If one accepts”
this proposition,” he wrote, “freedom will never be achieved, for one
can not arrive at the maturity for freedom without having already
acquired it; one must be free to learn how to make use of one’s powers :
{reely and usefully . . . one can achieve reason only through one’s own
experience and one must be free to be able to undertake them. . . . To~
accept the principle that freedom is worthless for those under one's -
conirol and that one has the right to refuse it to them for ever, is an
infringement of the rights of God himself, who has created man fo be .
free.” Reason, the ability to make use of one’s powers freely and use-
fully, and other human qualities can be achieved only in an environment -
in which they can flourish. They cannot be taught by coercive means.
What is true of physical growth holds quite generally of human matur- |
ation and learning.
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Returning to the language faculty, learning of language, as noted, is
something that happens to the child, without awareness for the most
part, just as other processes such as sexual maturation happen to the
child. A child does not decide to undergo sexual maturation because it
sees others doing so and thinks this would be a good idea, or because
it is trained or reinforced. Rather, the process happens in its own inner-
directed way. The course of the process, its timing, and its detailed
nature are in part influenced by the environment, by nutritional level
for example, but the process itself is inner-directed in its essentials. The
same appears to be true of language learning; and of other aspects
of cognitive growth as well. The term “learning” is, in fact, a very
misleading one, and one that is probably best abandoned as a relic
of an earlier age, and earlier misunderstandings. Knowledge of
language grows in the mind/brain of a child placed in a certain speech
community.

Knowledge of language within a speech community is shared to
remarkably fine detail, in every aspect of language from pronunciation
to interpretation. In each of these aspects, the knowledge attained vastly
transcends the evidence available in richness and complexity, and in
each of these aspects, the fineness of detail and the precision of knowl-
edge goes well beyond anything that can be explained on any imagin-
abie functional grounds, such as the exigencies of communication. For
example, children mimic the sounds of the language around them to a
level of precision that is well beyond the capacity of adults to perceive,
and in other domains as well, the precision of knowledge and under-
standing, as well as its scope and richness, are far beyond anything
that could be detected in normal human interchange. These properties
of normal language can often only be discovered by careful experiment.
These are the basic and simplest elements of the problem we face.

We therefore conciude that the initial stage of the language faculty
can be regarded as in effect a deterministic input-output system that
takes presented data as its input and produces a highly structured
cognitive system of a very specific form as its “outpui”—nhere the output
is internalized, represented in the mind/brain; it is the steady state of
knowledge of some particular language. The initial state of the language
faculty can be regarded, in essence, as a language-acquisition device;
in normal terms, a function that maps presented data into a steady state
of knowledge attained. This general conclusion allows many specific
variants, to some of which I will briefly return, but it is virtually incon-
ceivable that it is wrong in any fundamental way. There has been much
debate over this issue in the literature—more accurately, a one-sided
debate in which critics argue that the idea has been refuted, with little
response from its defenders. The reason for the lack of response is that
the criticism must be based on profound confusion, and inspection of
the arguments quickly reveais that this is the case, as it must be, given
the nature of the problem,
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The theory of the initial state—of the language acquisition device._y
sometimes called “universal grammar,” adapting a fraditional term tg ,
somewhat different conceptual framework. It is commonly asstmed
that universal grammar, so conceived, determines the class of attainaly,
languages. Let me quote from a recent paper by the two leading re
searchers in the important new field of mathematical learning theory
a paper on models of language acquisition. They write that univergy
grammar

imposes restrictions on a [particular] grammar in such a way that the ©
class of [particular] grammars admissible by the theory includes gram.
mars of all and only natural languages, [where] the natural languages
are identified with the languages that can be acquired by normal humap
infants under casual conditions of access to linguistic data.

The first of these propositions is a definition, and a proper and usefy]
one, so it is not oper to challenge: we may define a “natural Ianguage"'
as one that accords with the principles of universal grammar, But the
second of these propositions need not be correct. The languages attain-
able under normal condifions of access are those that fall in the inter-
section of two sets: (1) the set of natural languages made available by:
the ini’dal state of the language faculty as characterized by universal
grammar, and (2) the set of learnable systems. If universal grammar
permits unlearnable languages, as it might, then they simply will not
be learned. Learnability, then, is not a requirement that must be met
by the language facuity. '

Similarly, parsability—that is, the ability of the mind/brain to assign
a structural analysis to a sentence—is not a requirement that must be
met by a language, contrary to what is often claimed. In fact, we know
that the claim is false: every language permits many different categories.
of expressions that cannot be used or understood readily (or at all),
though they are perfectly well-formed, a fact that in no way impedes
communication. Furthermore, deviant expressions may be readily pars-
able, and are often quite properly used. In brief, it is a mistake to think
that languages are “designed” for ease of use. In so far as their structure’
does not conform to functional requirements, their elements are not.
used. ‘

In the case of learnabiiity, the proposition that the natural languages,
are learnable may very well be true, but if so, that is not a matter of
principle, but rather a surprising empirical discovery about natural fan-.
guage. Recent work in linguistics suggests that it probably is true, again,’
a surprising and important empirical discovery, to which I will briefly,
return.

There has been a fair amount of confusion about these matters, in’
part resulting from misinterpretation of properties of formal systems:.
for example, the well-known observation that unconstrained transfor-:
mational grammars can generate all sets that can be specified by finite
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means, and results on efficient parsability of context-free languages. In
both cases, entirely unwarranted conclisions have been drawn about
the nature of language. In fact, no conclusions at all can be drawn with
regard to language, language learning, or language use, on the basis of
such considerations as these, though other directions of formal inquiry
perhaps show more promise of potential empirical significance; for
example, some recent work in complexity theory.

When the study of language is approached in the manner I have just
outlined, one would expect a close and fruitful interaction between
linguistics proper and the investigation of such topics as language pro-
cessing and acquisition. To some extent this has happened, but less so
than might have been hoped. It is useful to reflect a little about why
this has been the case. One reason, [ think, is the one just mentioned:
misinterpretation of results about formal systems has caused consider-
able confusion. Other problems have arisen from a failure to consider
carefully the conceptual relations between language and learnability,
and between language and processing. One instructive example is the
history of what was called “the derivational theory of complexity,” the
major paradigm of psycholinguistic research in the early days of the
“cognitive revolution.” This theory led to an experimental program.
The experiments carried out were tests of a theory with two compo-
nents: (1) assumptions about the rule systems of natural language; (2)
assumptions about processing. Some of the experimental results con-
firmed this combination of theories, others disconfirmed it. But care
must be taken to determine just which elements of the combination of
theories were confirmed or disconfirmed. In practice, where predictions
were disconfirmed, it was concluded that the linguistic component of
the amalgam was at fault. While this might be true, and sometimes
was as other evidence showed, it was a curious inference, since there
was independent evidence supporting the assumptions about language
but none whatsoever supporting the assumptions about processing,
assumptions that were, furthermore, not particularly plausible except
as rough first approximations. Failure to appreciate these facts under-
mined much subsequent discussion. Similar questions arise with lan-
guage acquisttion, and confirming evidence too, in both areas, is unclear
in its import unless the various factors entering into the predictions are
properly sorted out.

The history of the derivational theory of complexity illustrates other
problems that have impeded useful interaction between linguistics and
experimental psychology. Eatly experimental work was designed to test
certain ideas about rule systems on the assumption that processing
satisfies the conditions of the derivational theory of complexity. By the
time the experimental program had been carried out, with mixed re-
sults, the theories of rule systems had changed. Many experimental
psychologists found this disconcerting. How can we carry out experi-
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mental tests of a theory if it is not stable and is subject to change? Theg, -
reactions led to a noticeable shift in focus to work in areas that are
better insulated from theoretical modification elsewhere.

There are a number of problems with such reactions. One pro’olerﬁ
is a point of logic: to insulate one’s work from theoretical modificationg
elsewhere is to keep to topics of limited significance, close to the surface
of phenomena. If one’s work is important enough to have consequences
beyond its immediate scope, then it cannot be immune to new under..
standing outside of this scope. For example, it is likely that resuits op
order of acquisition of function words or on turn-taking in conversatiop.
will be immune to discoveries and new understanding elsewhere; the
reason is that the implications are very slight. Relevance, after ali, is 5
two-way street. This reaction to the inevitable changes in thearetical
assumptions in a discipline that is alive also reflects a far t00 limited
conception of the work of the experimental psychologist, who is per-
ceived as someone who tests ideas developed elsewhere but does not
contribute otherwise to their proper formulation. But research into lan- .
guage should obviously be a cooperative enterprise, which can be in-°
formed and advanced by use of evidence of many different kinds. There .
is no privileged sector of this discipline that provides theories, which
are tested by others. One sign that the discipline is approaching a higher
level of maturity will be that research into language processing and .
language acquisition will yield conclusions about the structure of lan-;
guage that can be tested by linguists, using the tools of their specific:
approach to a common network of problems and concerns. The idea.
that linguistics should be related to psychology as theoretical physics is-
related to experimental physics is senseless and untenable, and has, |
think, been harmful. .'

Theories of language have indeed undergone significant changes dur- -
ing the pericd we are now considering—which is to say that the disci-
pline is alive. I think we can identify two major changes of perspective
during this period, each with considerable ramifications for the study
of language use and acquisition. Let me review these changes briefly,.
focusing on the three central questions that I mentioned earlier: (1)
what is knowledge of language?; (2) how is it acquired?; and (3} how is
it used?

Some thirty years ago the standard answers to these questions would
have been something like this.

1. What is knowledge of language? Answer: it is a system of habits
dispositions and abilities. This answer, incidentally, is still widely,
held, notably by philosophers influenced by Wittgenstein and Quine.

2. How is language acquired? Answer: by conditioning, training, habit-
formation or “general learning mechanisms” such as induction.

3. How is language used? Answer: language use is the exercise of an
ability, like any skill; say, bicycle-riding. New forms are produced or
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understood “by analogy” to old ones. In fact, the problem posed by
production of new forms, the normal situation in language use, was
barely noticed. This is quite a remarkable fact, first, because the
point is obvious, and second, because it was a major preoccupation
of the linguistics of the first cognitive revolution of the seventeenth
century. Here we have a striking example of how ideology displaced
the most obvious of phenomena from inquiry.

Attention to the simplest phenomena suffices to show that these ideas
cannot be even close to the truth of the matter, and must simply be
abandoned. Let me illustrate with a very simple example. Imagine a
child learning English who comes to understand the sentence John ate
an apple. The child then knows that the word eat takes two semantic
roles, that of the subject (the agent of the action) and that of object (the
recipient of the action); it is a typical transitive verb. Suppose that the
child now hears the reduced sentence John ate, in which the object is
missing. Since the verb is transitive, requiring an object, the child will
understand the sentence to mean, roughly, “John ate something or
other.” So far everything is fairly straightforward if we assume the
simple principle that when a semantically required element is missing,
the mind interprets it to be a kind of “empty pronoun” meaning: some-
thing or other. Perhaps an empiricist linguist might be willing to sup-
pose that this principle is available as an innate element of the language
faculty.

Consider now a very simple but slightly more complex sentence.
Suppose the child comes to understand such sentences as John is too
clever fo catch Bill. Here the verb catch also requires a subject and an
object, but the subject is missing in this sentence. It therefore has to be
supplied by the mind, in the manner of the object of afe in John ate. By
the principle just assumed to account for John afe, the sentence should
mean: John is so clever that someone or other will not catch Bill. That
is a fine meaning, but it is not the meaning of John is too clever to catch
Bill. Rather, the sentence means: John is so clever that he, John, will
not catch Bill. The mind does not use the empty pronoun principle, but
rather takes the subject of catch to be the same as the subject of is clever.
Since this 1s known without instruction or evidence, we must attribute
to the mind still a second principle, let us call it the principle of subject
control: the missing subject of the embedded clause is understood to
be the same as the subject of the main clause. Our assumptions about
the innate rescurces of the mind must therefore be enriched.

Let us carry the discussion a step further. Suppose we delete Bill
from the sentence John is teo clever to catch Bill, so that we have John is
too clever to catch. By the empty pronoun principle and the subject control
principle, the sentence should mean: John is so clever that he, John,
will not catch someone or other. But the child knows that it does not
mean that at all; rather, it means that John is so clever that someone or
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other will not catch him, John, The child interprets the sentence b
some other principle, call it the inversion principle, which tells us thys
the object of the embedded sentence is understood to be the same 4
the subject of the main verb, and the subiect of the embedded se
is an empty pronoun referring to someone or other,

We now have fo abiribute to the mind/brain three principles: the
empty pronoun prindple, the subject principle, and the inversion Drin-
cipie. Furthermore, some overarching principle of the mind/brain de-
termines when these principies of interpretation are applied

Nience

Turning to shghtly more complicated examples, the mysteries
deepen. Consider the sentence Johr is ioo clever to expect anyone to caich
English speakers at first may find this senfence a bit puzzhing, but “op
reflection” (whatever that involves), they understand it to mean that
fehno s so clever that someone doesr't expect anyone to catch john;
that is, it is interpreted by means of the empty pronoun principle and
the nversion principle. But now compare this sentence with another
that is roughly comparable in complexity: Jokn is ioo clever to meet anyone
whe caught. Fere all principles fail; the sentence is complete gibberigh,
We can parse the sentence with no difficulty; it just doesn’t mean
anything sensible. In parficular, it is not understood “by analogy” to
mean that John is so dever that no one met anyone who caught him,
foln.

Notice that none of this is the result of training, or even experience,
These tacts are known without fraining, without correction of &rrer,.
without relevant experience, and are known the same way by every
speaker of bnglish—and in analogous constructions, other ianguages.
Hence all of this rust somehow derive from the inner resources of the
mind/brain, from the genetically determiined constitution of the lan-
guage faculty. Clearly the answer cannot be that these resources include
the empty pronoun principle, the subject principle, the inversion prin-
ciple, some principle that determines how they operate, and a principle
blocking the “analogy” in the last example. Rather, we would like to
show that the observed facts follow from some deeper principles of the
language faculty. This is a typical problem of science, and one that has,
i fact, been rather successiully addressed in recent work, But the point
here is that the f{acts show rather clearly that the standard answers to
our questions that T have just mentioned cannot be on the right track,

Notice again that the concept of “analogy” does no work at all. By
analogy to John afe, the sentence fohn is too clever fo catch should mean
“John is too clever to catch someone or other,” but it does not. Notice
also that such examples refute the conception of knowledge of language
as a skill or abilfity. The child does not fail to provide the analogous
interpretation because of a failure of ability-—because it is too weak, or
needs more practice. Rather, the computational system of the mind/
brain: is designed fo force certain interpretations for linguistic expres-
siong. To put the matter in the context of the theory of knowledge, our
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knowledge that expression such-and-such means sc-and-so is not jus-
tified or grounded in experience in any useful sense of these terms, is
not based on good reasons or reliable procedures, is not derived by
induction or any other general method. Since these are examples of
ordinary propositional knowledge, knowledge that so-and-so, the stan-
dard paradigms of epistemology and fixation of belief cannot be correct,
and investigation of further examples and other cognitive systems re-
veals exactly the same thing, so I believe.

1 think that these are all important facts, insufficiently appreciated,
with quite considerable import. We discover facts of this sort wherever
we look, it we are not blinded or misled by dogma.

One notable feature of the widely held conceptions of knowledge
and language in terms of ability, skill, habit, general leaming mecha-
nisms and analogy, is that they were enfirely unpreductive and without
empirical conseguences. One can hardly point to a single empirical
vesult of the slightest significance that derived from these conceptions.
The peychology of language of the time was almost completely barren.
There was an empirical discipline, namely structural linguistics, which
did profess these docirines and did achieve empirical resuits and some
theoretical understanding. But a doser look will show that in practice,
research departed from the professed ideclogy at every crucial point.
The general conceptual framework lmited and impoverished the dis-
cipline, barring natural iines of inquiry, but otherwise was stmply pro-
fessed and abandoned in practice, though it did, I believe, have a
seripus and generally harmful impact on applied disciplines such as
language teaching,

Recognition of the complete inadequacy of these conceptions led i
the first major concepiual change, which was, in many respects, a rebuin
o fraditional ideas and concerns that had been dismissed or forgotien
during the long period when empiricist and behaviorist doctrines pre-
vailed. This shift of focus provided a new set of answers fo the central
question:

1. What Is knowledge of language? Answer

language is a computa-
Honal system, a rule svstern of some sort. Knowledge of language is
. 4 3 iy £y

knowledge of this rule systenw

2. How is language acquired? Answer: the initial state of the language
faculty determines possible rules and modes of interaction. Language
is acquired by a process of selection of a rule system of an appropriate
sort on the baswis of di

aof evidence. Experience yields an inventory
of rules, through the language-acquisition device of the language
faraity.

3. How is language used? Answer: the use of language is rule-governed
behavior. Rules form mental representations, which enter into our
speaking and understanding. A sentence is parsed and understood
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by a systematic search through the rule system of the lal’iguage in
question,

The new set of answers constitutes a major component of the “tog.
nifive revolution.”

This was a significant shift of point of view: from behavior ang its
products to the system of knowledge represented in the mind/braiy
that underlies behavior. Behavior is not the focus of inquiry; rathey
sinply provides one source of evidence for the infernal systems of s
mind/brain that are what we are trying to discover—the system that
constitutes a particular language and that determinegs the form, sty
tural properties and meaning of expressions, and more deeply, the
innate siructure of the language faculty. As ¥ mentioned earlier, thig
shift towards an avowed mentalism 12 also a shift towards assimﬂaﬂng
the study of language fo the natural sciences, and opens up the poss;-
bility of & sericus imvestigation of physical mecharisms,

This shiff of focus was extremely productive. It led to a rapid decrease
in the range of erapirical phenomena that were brought under invest-
gation, with many new empirical discoveries, such as those just jlhugs-
trafed, including very simple facts that had never been noticed. Tt also
led to some degree of success in providing explanations for these facts,
But serious difficulties arise at once. Basically, these relate to Plato’s
problem, the problem of acquisition of language. In essence, the prob-
lem is that there are too many possible rule systemns. Therefore it is
hard to explain how children unerringly select one such system rather
than another. Furthermore, children seem to select very complex rule
systems and systematicaily to avoid much simpler ones, & conclusion
that makes no senze,

These problems set the research agenda since about 1960, within the
framework 1 am considering here. § will not review the steps that were
takern, but rather will turn to the result. In the past several years, a new
and very different conception of langnage has emerged, which vields
new answers to our three questions, The initial state of the language
faculty consists of a collection of subsystems, or modules as they are
sometimes called, each of which is based on certain general principles.
Many of these principles admit of a certain limited possibility of varia-
tion. We may think of the systermn as a complex network associated with
a switch box that confains a finite number of switches, The network is
invariant, but each swiich can be in one of several positions, perhaps
twor on or off. Uniess the switches are set, nothing happens. But when
the switches are set in one of the permissible ways, the system func-
tions, vielding the entire infinite array of interpretations for linguistic
expressions. A slight change in switch setiings can yield complex and
varied phenomenal consequences as its effects filter through the net-
work. There are no rules at all, hence no necessity to learn rules. For
example, the possible phrase structures of a language are fixed by
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general principles and are invariant among languages, but there are
some switches to be set. One has to do with order of elements. In
English, for example, nouns, verbs, adjectives and prepositions precede
their objects: in Japanese, the comparable elements follow their objects.
English is what is called a “head-first” language, Japanese a “head-iast”
language. These facts can be determined from very simple sentences;
for example, the sentences “John ate an apple” (in English) or “John an
apple ate” (in Japanese). To acquire a language, the child’s mind must
determine how the switches are set, and simple data must suffice to
determine the switch settings, as in this case. The theory of language
use also undergoes corresponding modifications, which I cannot explore
here. :

This second conceptual change gives a very different conception of
language and knowledge. To mention one example, notice that from
the point of view of rule systems, there are an infinite number of
languages, since there are infinitely many rule systems of the permis-
sible form. But from the network-switch point of view, there are only
finitely many languages, one for each arrangement of switch settings.
Since each of the switch settings can be determined from simple data,
each of these finitely many languages is learnable. Hence the general
principle of learnability theory discussed earlier is in fact true: each
natural language is Jearnable—though it is far from true that the learn-
able systerns are all natural languages. As 1 mentioned, this is an em-
pirical result, and a very surprising one, not a matter of principle. There
is, incidentally, some intriguing wotk in mathematical learning theory
which suggests that language acquisition is possible in principle under
plausible conditions only if the set of natural languages is indeed “finite”
(in a special sense).

This second conceptual change has, once again, led to a great increase
in the range of empirical materials discovered and subjected to serious
inquiry within generative grammar, now from a much wider range of
languages.

Assuming that this change is pointing in the right direction, what are
the consequences for the study of language acquisition? The problem
will be to determine how the switches are set and to discover the
principles of learning, or maturation, or whatever is responsible for
carrying out the transition from the initial state of the language faculty
to the steady state of adult competence; that is, for setting the switches
of the language faculty. Recall that two factors enter into language
acquisition: the nature of the language facuity, and the principles of
learning theory or more properly growth theory, and any evidence
about language acquisition must be assessed carefully to determine how
it bears on one or the other of these two interacting factors. How can
we proceed in studying this question?

Notice that the problem of assessment of evidence and explanation
would plainly be simplified if one or the other of these two compo-
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nents—universal grammar or growth theory——does not exist. B,
these positions has been maintained, the first one quite Vigorousl‘y, e
second as a tentative working hypothesis. o
Denial of the existence of universal gramnmar—that is, of the langua
faculty as an identifiable system of the human mind/brain-—is implg
in the empiricist program and in some recent claims about mechanjsy;
of “general intelligence” or “connectionism” or theory formation, meg
anisms that are allegedly applied to yield our linguistic abilities »
other intellectual achievements in an undifferentiated way. There }
been no attempt to formulate these alieged mechanisms that seems
offer any real promise. The clearer formulations have been quick
refuted, in some cases refuted in principle, and for reasons that shoyld
be familiar, the prospects for this program seem very dim. Since ther
is nothing substantive to discuss, I will disregard this possibility and
proceed to the second possibility: that growth theory is negligible o
non-existent, so that language-acquisition simply involves switch set.
ting on the basis of presented data, such as the sentences “John atean
apple” and “John an apple ate.” Let us call this the “no-growth theory”
of language acquisition.
Obviously, this cannot be literally true. During the first few moriths
or perhaps weeks of life, an infant probably is exposed to enough
linguistic data to set most switches, but plainly it has not done so.
fact, the process extends over quite a few years. 50 to maintain the no
growth theory we would have to argue that some independent an
extrinsic change in cognitive capacities, say in memory or attention
accounts for the observed stages of growth.
Such ideas have been advanced with regard to stages of cognitiv
development in the sense of Jean Piaget, and also with respect to th
stages of language growth. For example, it has been observed that th
transition from so-called “telegraphic speech,” lacking function words
to normal speech is quite tapid, and includes a number of differen
systems: questions, negations, tag questions, etc. Furthermore, in the
telegraphic speech stage, children understand normal speech betfer
than their own telegraphic speech, and if function words are introduce
randomly, the results are unintelligible. This suggests that the childre
knew the facts of normal speech all along, and were using telegraphic:
speech because of some limitation of attention and memory. When this’
limitation is overcome in the course of normal growth and maturation,
their already acquired knowledge of language can be manifested. But.
there are some serious problems in assuming this idea in other cases of:
regular stages of development: for example, the shift from semantic 0.
syntactic categories, the use of color words, the appearance of a true
verbal passive construction and other more complex structures, the
emergence of semantic properties of control, and so on. Prima facie, it
seems hard to explain these transitions without appeal to maturational
processes that bring principles of universal grammar into operation ot
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some regular schedule in a manner to be described and accounted for
in a genetic theory. Of course, what is prima facie plausible is not
necessarily correct, but the questions that arise are clear enough, and
it is an important task to address them, as many investigators are now
doing in important recent work.

There is, on the one hand, work by Yukio Otsu, Stephen Crain, and
others that seems to show that principles of universal grammar are
available as scon as constructions are used in which they would be
manifested, and the delay in use of these constructions might be ex-
plained in terms of inherent complexity, hence extrinsic factors such as
memory.

To take one complex example of much general interest, consider
recent work of Nina Hyams on the null subject property that distin-
guishes languages like French and English, in which subjects must be
overtly expressed, from languages such as Italian and Spanish, in which
the subject may be suppressed in the phonetic output. Hyam’s work
indicates that at an early stage, all children treat their language as if it
were a null subject language. The switch, she suggests, has what is
called an “unmarked setting,” or in the more usual terminology, the
null subject parameter has an “unmarked value,” a value selected in
the absence of data, and this value provides a null subject language.
Italian-speaking children maintain the unmarked value, while English-
speaking children later change to the marked value of the parameter,
setting the switch differently. The question then is: What triggers the
change? There is good evidence that positive evidence suffices for lan-
suage acquisition; that is, correction of error is unnecessary and prob-
ably largely irrelevant when it occurs. Assuming so, the answer to the
question cannot be that the English-speaking children are explicitly
corrected. Nor can the answer be that they never hear sentences without
subjects, since they hear no evidence for most of what they know.
Assuming a no-growth theory, Hyams suggests that the change is trig-
gered by the presence of overt expletives in English, such elements as
there in “there is a man in the room,” elements that are semantically
empty but must be present to satisfy some syntactic principle. The
assumption is that universal grammar contains a principle implying that
if a language has overt expletives, then it is not a null subject language.
This is, incidentally, an example of a hypothesis about universal gram-
mar deriving from language acquisition studies that might be tested by
linguists, rather than the converse, as in the usual practice. It cannot
be quite correct as it stands, but something similar might be true.

But now we have to ask why the English-speaking children delay in
using this evidence. A possible answer (though not the one Hyams
proposes) might be that extrinsic conditions of memory and attention
render these expletives inaccessible at an early stage.

Pursuing a similar idea, Luigi Rizzi suggests that contrary to Hyams's
initial conclusion, the unmarked value for the parameter is: overt sub-
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ject. English-speaking children appear to violate this principle 4
early stage, but only because extrinsic considerations suppress the
duction of such elements as unstressed subject pronouns. [talian
ing children then select the marked value of the parameter on
of direct evidence of subjectless sentences.

A third approach is to reject the no-growth theory and to SUPposa
that the null subject parameter only becomes available at a certain gty
of maturation, and is set at the marked null subject value only if diregs
evidence of subjectiess sentences is presented. At the moment, the
question remains open, and these possibilities do not exhaust the gp-
tions (for example, the null subject parameter might be further differ.
entiated, or cast in different terms). .

Notice that further clarification of these issues might well contribyte
to our knowledge of the principles and parameters of universal gram:
mar—of the nature of the network and the switches—on the basis of
evidence from language acquisition, as we should anticipate as the
discipline progresses. '

Consider a second example. Sascha Felix argues against the no.
growth theory on the basis of evidence about use of negatives in severa]
languages. Apparently, at the earliest stage, children use sentence.
external negation, as in “not John likes milk.” This fact (which, nef
surprisingly, is itself controversial) already raises problems for a no-
growth theory, since natural languages rarely if ever exhibit sentence-
external negation. At a later stage, the child shifts to sentence-internal
negation, as in “John no likes milk,” which is also inconsistent with the
evidence from the adult language. Later, the correct form “John doesn't
iike milk” emerges. Felix points out that stage I, with sentence-external
negation, is consistent with Dan Slobin’s principle that the learner.
avoids interruption of linguistic units, and hence might be taken to:
support this principle. But he notes that that leaves unresolved the
question why this principle becomes inoperative at stage 11, and is even’
more radicaily abandoned at stage III. A maturational theory seemsa
possible candidate for an explanation. Again, further research should_
contribute to clarifying both the principles of language growth, if they,
exist, and the actual principles and parameters of universal gramumar

Consider finally a more complex example studied in some detail by
Hagit Borer and Kenneth Wexler. They argue that the results in many-
languages on acquisition of passives can be explained by a maturational
theory, which provides a more sophisticated version of the idea that
transformations are acquired step-by-step during language acquisition.”
Their theory postulates that until a certain stage of development,
phrases can only be interpreted in a canonical position in which se-
mantic roles are assigned by principles of universal grammar, thus the
position of abstract underlying deep structures, in effect. At this stage,
a sentence such as “John was killed” is simply uninterpretable, since
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John is displaced from its canonical position as object of kill. Apparent
passive forms at this stage, they argue, are in fact adjectives, as in “the
door is closed.” Later, a device becomes available, through maturation,
by which displaced elements can be interpreted through a so-called
chain formed by a transformation, which links the displaced element to
an empty trace in the canonical position. Such chains must then meet
various conditions of universal grammar, which account for the possi-
bilities of displacement. They argue that the range of available evidence
about acquisition of passives can be largely explained on the basis of
this assumption: that chains become available at a certain stage of
maturation. Again, there are numerous empirical problems aned conse-
guences to be explored, and the resulis should bear directly on the
principles of universal grammar as well as growth theoty.

If Borer and Wexler are right, one might be tempted to explore a
famous suggestion by Roman Jakobson that language acquisition and
language loss in aphasia are mirror images: the earlier some items and
structures are acquired in language learning, the later they are iost
under brain injury. Tt would then follow that in some kinds of aphasia,
we should find that chains are lost while other aspects of phrase struc-
ture remain. Evidence to this effect has in fact been presented by Yosef
Grodzinsky. This again suggests what might prove o be an intriguing
ine of inquiry.

These examples barely scratch the surface. A wide range of intriguing
questions arise at once if we think through the implicaiions of the
principles-and-parameters conception of universal graminar in terms of
an invariant network and an associated set of switches, and if we ask
how this conception might relate to possible principles of maturation
involved in language growth, along with extrinsic factors in cognitive
development. | have not had time to consider the question of language
processing, but here too the guestions look quite different when ap-
proached in these terms. And within the study of language propes,
many new and exciting questions enter into the research agenda. If the
principles-and-parameters approach is correct, it should be possible
literally to deduce the properties of each natural language by sefling
the switches in one or another way and computing the consequences.
Typological difference should be a matter of differences in switch-set-
tings. Language change should be the result of a change in such a
setting; nole that a small change might yield a substantial phenomenal
difference as s effects fiter through the fixed network of modular
principles. These are all questions that are now being addrassed, in
some cases with some success, in other cases with failures that are
highly suggestive in opening up new lines of inquiry. Furthermore, the
dass of typologically different languages that have come under inves-
tigation, and that seem to e amenable 1o a coherent and uniform
approach, has vasily extended, again, a promising sign.

-
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There are, it seems, real grounds for considerable optimism aboy

the prospects that lie ahead, not only for the study of language proper,
but also for the study of cognitive systems of the mind/brain of which
language is a fundamental and essential component, in the humgay

species.
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