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Roger Brown, one of the founders of the modern study of child language, refers 1o
Steven Pinker's Lenguage Learnability and Language Development as “a landmark of
psychological science.” Though this remark undoubtedly partakes of some typical
dustjacket hyperbole, there is a sense in which Pinker is in at the beginning of
something new. While studies of child language have been for the most part de-
scriptions of what children do, Pinker proposes a theory of language acquisition that
explicily accounts for how children acquire language. That is, he makes a disunction
between the study of child language and the study of language acquisition. Although
one could argue with almost every proposal Pinker makes, the importance of his
book lies not in the degree 1o which it is right or wrong but in the task he has begun.

Pinker’s book is one that anvone interested in child language development ought
to know about, though perhaps only a few need read it. Learnability theory represents
a new disaipline that, if successful, will change the character ol the field of child
language. It will do (his in much the way that Chomsky’s work changed the area of
language study, even {or those who knew litle of or disagreed with it, by giving.
linguistics a formal foundation and by setting new goals and questions for the field.
Learnability is in that unique stage of a discipline where anyone could easily read
its entire literature, one that generative grammar and the modern study of child
language were in not all that tong ago. This stage will not last long it “learnability”
works, in the sense of giving to the area of language acquisition a new formal foun-
dation and a new set of goals and questions.

While Pinker’s book is much less technical than the other major length study in
learnability (Wexler & Culicover, 1980), it still requires a {air bit of sophistication in
linguistics. Those seriously interested will find it one of the best places 10 start; others
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may want (o wail for the more accessible treatments that will undoubtedly follow
should tearnability theory [ulfill its promise.! In this review [ wili concentrate on the
historical and intelfectual developments leading to the bivth of learnability theory.
In turn,  hope 1o place Pinker's book in part of its historicad and logical context and
then discuss some of its leacing claims mn terms ol this context,

Chomsky’s Contribution to Language Acquisition

I Chomsky gave rise to a revolution in linguistics, it was because he made “Lhe fogical
problem of Janguage acquisition”™ the key problem in hnguistic theory (Chomsky,
1965). He insisted that linguistic theory had o go heyond “descriplive adequacy.”
ftis important, therelore, to recognize the iimuations of it. For Chomsky, descriptive
adequacy meant that linguistic theory could supply a descriptively correct grammar
for every natural language, that is, a grammar that correctly describes the native
speaker’s intuitions abowt the linguistic properties of the sentences of their langunage.
The problen is that many different but equally good descriptions are available for
each language. To take an example that we will return to later, consider the well-
known English Dative Ahernation. With many ditferent verbs, such as give, send, fell,
dring, and others that mean roughly “to transfer something,” one can use either of
two ordernngs of the direct object and the indirect object. One can order the direct
object (the thing iransferred) before the indirect object (the person receiving the
object} as in la, or one can use the reverse order, placing the person receiving the
transferred entity tirst, as in 1b. Thus, there are two nearly synonymous ways to use
these verbs,

la. Mary wld the magic words [entity transferred] to John {recipient].
Ib. Mary told John [recipient] the magic words [entity transferred].

Somewhat paradoxically, however, other verbs that also appear to mean “transfer”
will not alternate this way, for Instance donale or say.

2a. Mary sard the magic words to john.
2b. *Mary said John the magic words.?

There are any number of ways to formally describe these facts. One is the classic
transformational approach. We set up a deep or underlying structure for the basic,
“unmarked,” normal sentence type, example 2a in this case. This underlying struc-
ture is exemplified in 3a by a “phrase structure tree,” which is simply a way to formally
represent the syntaciic structure ol a sentence. This tree is “genervated” by a set of
phrase structure ruies together with a lexicon {(dictionary} as in 3b. Phrase structure
rules are formal rules that stipulate the structure of possible sentences, or, in other
words, parse a sentence (the sort of thing one did in grammar school on the black-
board). For instance, the first rule in 3b says that a sentence in English is made up
of a noun phrase (NP)(its subject) and a very phrase (VP)(its predicate). This VP is
in turn made up of a verb followed optionally by an object and a prepositional phrase
(PP)(for example, “Give the hook to the boy™), while an NP can be made up of a
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noun optionally preceded by an article (ART) and adjective (AD]) and optionally
followed by a prepositional phrase.

/

\Vp
N T

3.a

NP

N v ART AD) P N
Mary told the magic words 0 John
3b.

5 — NP VP

VP — vV (NP (PP)

NP — {(ART) (AD]) N (PP
PP — P NP

LEXICON: tefl = | Verh
Must be followed by an NP (Direer
Object) and can optionally also

be followed by a PP headed by 14

Pronunciation; /tel/

Meaning: “tell”

fo = Preposition

We then set up a transformational rule, known as the Dative Transformation, that
will change the tree in 3a into an appropriate tree for “Mary told John the magic
words” (see 3c). What we are doing, in hasic terms, is stipulaang that the order
represented in 3a, "Mary told the magic words to John,” is the basic one., and that
the language contains a general rule that siipulates that this basic order can he
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changed or wranstormed into another less basic or more special purpose order,
namely, the order represented in 3c.

3¢
5
VP
NP
NP
NP

N \% N ART ADJ N
| I | I | |
Mary tald John the magic words

Transformations are stated in a formal notation (which we can ignore here) that
stipulates exactly how one tree can be changed into another. Under this approach,
verhs that do not undergo the Dative Transformanon, such as donate and iell, will
be marked in the lexicon as negative exceptions to the rule of Dauve {(as [ — Dative]).
Thus, the rule will not operate on sentences that contain these verbs and they will
appear in only one ordering.

But there is another way to describe the same data. This is the problem with
seeking descripuive adequacy only; we have too many ways 1o describe the same thing
without being able to choose hetween the competing descriptions. We have to list in
the lexicon, for cach verb, its privileges of occurrence. For instance, we have to say
that a wransitive verb such as fove requires an object (“John loves Mary” but not “John
loves”), and an imransitive verb like die does not allow an object (“John died” but
not “Mary died John™). Thus, why not stipulate in the lexical entries for verbs like
tell or gioe that they allow either a tollowing NP and PP (asin 1a} or a following NP
NP (as in Ib). No need tor a transformation. One might say, however, that we were
missing the generalization that many verbs meaning “transfer,” but not all, have
these two possibilities. To capture this generalization we set up a lexical redundancy
rule. Just as English allows many, but not all, adjectives 10 add un and mean “not
adjective” (for example, hapipy and wnhapipn, but silly, though not wnsitly [see 4al), so
we add a word formavon rule o the lexicon that says that there is one version of
many verbs meamng “transfer” thatis followed by NP PP and another version, related
o it, that is followed by NP NP (see 4b).

da. Lexical vule: For many adjectives, vou can prelix “un” and get an adjective

meamng “not adjective.”

lal
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4b. Lexical rule: For many verbs meaning “transter,” which have the possibility
of being followed by NP PP, you can add another verb just like 1t in sound
and meaning that can be followed by NP NP.

The actual lexical entries will, of course. have wo say whether rule 4a or 4b is true
for that word, since they are true of many but not all words they could apply to.
Rules 4a and 4b just express tendencies or limited generalizations in the language.
The two accounts of the Dative Alternation already provided are both perfectly good
descriptions of English as far as they go. They are both descriptively adequate, and
it would be a muatter of splitting hairs to choose between them. In fact, there are
many other such descriptions. The two I have given both use syntactic terms such
as NP and PP. Accounts are possible that use semantic terms like agent and patient,
and alternative accounts are available that use discourse terms like topic, new infor-
mation, and old mformation (Givon, 1984). As tar as descripion goes, there are no
gounds, apart from particular uses we might make ot the descriptions, on which 1o
choose one or the other of the alternatives. Similarly, in mathematics there are many
different ways to mathematize a problem (such as in terms of itferent branches or
kinds of mathematics), all equally correct, apart from the particular purposes one
might have on parucular occasions.

Chomsky demanded more of a linguistic theory than descriptive adequacy. He
demanded “explanatory adequacy”; in so doing, he construed explanatory adequacy
o be the “logical problem of language acquisition” (Baker 8 McCarthy, 1981; Chom-
sky, 1965, 1984). To gain explanatory adequacy, linguistic theory must select one
and only one descriptively adequate grammar for each human language on the basis
of “primary linguistic data,” which are the data available to a child in the early stages
of language acquisition.

Let me say first what it means 1o call this a “logical problem.” Chomsky ignored
the real-world fact that children acquire language over time, perhaps going through
certain stages (much as Galileo ignored the fact of friction in formulating a law of
falling bodies). He conceived of the problem of language acquisition in abstract and
logical terms. A child is born with some initial state of tacit or uncenscious knowledge
about language; perhaps this state is zero (as a rigid empiricist might argue), perhaps
it is relatively rich (as a linguistic rationalist might argue). Call this state S;y;115,- The
child is exposed to certain finite data about the language, the “primary linguistic
data.” On the basis of these data and whatever is known at state Sy, the child
induces a grammar of the language to which she is exposed; where this grammar
represents a final state of knowledge of the language, call it S¢in.,.* (This is what the
adult knows about the language if we ignore the fact that people continue to learn
about language throughout their lives, and concentrate on the fact that even older
children have an immense mastery of language that far exceeds what they had as
younger children.}) The problem for linguistic theory, then, is to supply not just a
descriptively adequate grammar but the unique grammar that the child arrives at
when exposed to the primary data—S8,,,, —given whatever knowledge is in 5y,

I children just memorized the data and 8,411, was emply, then S;,y,, could be

102



Essay Review
JAMES PAUL GEE

a memorized list of the sentences of the language, and the problem would be trivial.
But, of course, they cannot do this given the fact that there are an infinite number
ot possible sentences. At a slightly less irivial level, we might assume that the child
memorizes not sentences but patterns, and draws analogies. Thus, 8,414, would be
empty, save perhaps for some very general knowledge about similarity and differ-
ence. This doesn’t work either, of course. For example, from the occurrence of both
sleepry and sleeping before nouns (“the sleepy girl” and “the sleeping girl™), the child
should draw the correct conclusion that they are both adjectives; then from the
equally correct observation that sleepy occurs after the verb seems (“The girl seems
sleepy™), the child should draw the conclusion, by analogy, that “The child seems
sleeping” is grammatical. But it isn’t. From the correct observation that hapgpen and
seems occur in similar syntactic environments (“The girl seems to be sleepy.” “The
girl happens to be sleepy”), and the observation that one can say “The girl seems
sleepy,” the child by analogy should conclude that “The child happens sleepy” is
grammatical. But it isn’t. Analogies based on recognized patterns are a poor basis
on which 10 acquire a language.

One of Chomsky’s most important contributions to linguistics was to show that the
logical problem of language acquisition is nontrivial (in fact, solving it may be beyond
human science-forming abilities). In order even to approximate a solution, one must
make fairly rich assumptions about the ininal state 8,714, which amounts to making
substantive assumptions about the human biological capacity for language or, put in
other terms, about the innate knowledge children bring to the language acquisition
task.

Let me give an example which contains the sorts of assumptions about S,y 1. we
might have to make and which is also indicative of one type ot research methodology
m theoretical linguistics. Everything in the primary linguistic data that any child is
exposed 10 would indicate that the Content Question Rule below is true of English
{(Ross, 1967), though it turns out in fact to be false. That is, if all that children paid
attention to were the data they are exposed to in the course of language acquisiton,
they ought to grow up using this rule. They do not, however, because they “know”
(in some sense) that it is wrong. Then the question is, Where did this knowledge
come from?

CONTENT QUESTION RULE: One can form a grammatical content question from
any declarative sentence by changing any one of its NPs into a question word
or phrase and placing it at the front of the sentence {(plus inverting its first
helping verb, or adding a form of “do” if no helping verb is present, when one
has questioned anything but the subject}. For example:

5a. John likes Mary. = Who(m) does john like?

5b. John likes Mary. — Whoe likes Mary?

5c. John thinks Bill hkes Mary. — Who(m) does John think Bill likes?
5d. John thinks Bifl likes Mary. — Who does John think likes Mary?
Be. fohn thinks Bill likes Mary. — Who thinks Bill likes Mary?
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Nothing in the primary data (nothing, in fact, that any English speaker—child or
adult—has ever said or heard) contradicts this statement. Nonetheless, as 6a and 6b
show, it is false, since not just any NI' can be questioned,

6a. John recognized the truck that hit Mary. —
6b. *Who(m) did John recognize the truck that hit?

Since nothing in the primary date can explain why 6b is ungrammatical, that is,
why adults in 8,,yy. know that it s ungrammatical, then we must attribute some
knowledge 1o the S ;4. to account lor this fact (since all we have o play with, 10
account for S,y ., 15 Sy, and the primary data). Let us say we attribute 10 Sy
the knowledge that relative clauses (such as “that hit Mary” in 6a) are islands—
nothing can “leave” them. Nothing in a relative clause can move 1o form a question
in English because to do so would be w take something out of the relative clause
(for example, the object of Ait in 6a) and move it 1o the tront of the sentence (in the
form of who in 6b). Falk of movement here is merely 2 way of representing the fact
that English word order is, in the normal case, subject-verb-object, while if we pose
a question about the object it appears at the front of the sentence. Since S;yqpa, 1
the siate of the human being prior 10 language acquisition, it 18 the same for all
humans, regardiess of what language they are acquiring. Thus, when we attribute
something to S,y as in this case, we are tacily making predictions about language
universals: I a language has relative clauses and if it has any rules that mouve things,
then it cannot move them out of retatve clauses. Thus, we can check our hypothesis
about S, by looking at other languages, and in turn refine the hypothesis." If
our hypothesis is confirmed, the correct grammar tor English is one that has the
Content Question Rule as part of it (which is all that could have been learned from
the primary data of English). The restriction displayed in 6a and 6b is part of the
innate knowledge the child brings to the task of language acquisition {S;y, 4} and
thus also a language universal (not part of the grammar of English alone).

The approach to language acquisition that Chomsky gave rise to, then, was one
which, for purposes of scientific theory building, ignored the real-world circum-
stances of language acquisition and assumed that language was acquired simulta-
neously on the basis of the primary data. This was done in order to formally
demonstrate that the logical problem of language acquisition is not solvable solely
by induction from the primary data, that the solution involves nontrivial assumptions
about 8,114, and thus about biology. This is, in itself, an important result. Indeed,
all science involves such idealizations. (For example, the law of gravitation says that
all bodies fall at an equal rate. This, however, is false unless we ignore friction caused
by air particles in our atmosphere, If we ignore friction we get an elegant and general
law that holds not only in our world but throughout the universe.) It is possible, of
course, that the idealization we have made is wrong in the sense that the problem
would have a quite different solution if we added back the real-world variables. This
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is not true for the law of gravitation. Many have claimed, however, that Chomsky’s
idealization is wrong, although no one has come close 1o showing this. Moreover,
Chomsky has always assumed that S, must be knowledge-specilic o language,
not knowledge—however nch—about learning, problem solving, or processing in
general. Again, though many have claimed that this is wrong, no one has come close
to showing convincingly that it is (see Piatelli-Palmarini, 1980).°

One can, however, go beyond the logical problem ol language acquisition and ask,
Can the grammar arrived at by a linguistic theory in search of explanatory adequacy
{lor example, English) be successlully incorporated into reafistic models of language
acquisition, comprehension, and production? (“Realistic” here means a model tha
does not ignore or put to one side the actual drecumstances ol language acquisition,
language production, and language perception.) This is something like asking what
happens to the law of gravity when we consider its operation in a world with friction.
Chomsky (1965) referred to this problem as the question of feasibility.

Psycholinguistics initally  bad  litde success i incorporating  generative-
transformatonal grammars (based on the so-called standard theory of Chomsky, 1965}
m realistic “on-line” (real-time) models of language production and processing (Fo-
dor, Bever, & Garrett, 1974). For instance, linguistics once proposed that a sentence
like “Wouldn't john be hurt by that remark?” was derived from an underlying
structure for a sentence like “That remark would not hurt John” by a series of
transformations that progressively deformed a siructure for the latter sentence into
one for the former: Passive (“John would not be hurt by that remark”), Negative
Contraction {“John wouldn’t be hurt by that remark”™), and Question Formation
("Wouldnt John be hurt by that remark?”). It was then hypothesized by psycho-
linguists that the more transformations that applied in the derivation of a particular
sentence, the longer 1l would take to comprehend it {on the theory that one had o
“unwrap” the transformations to recover the deep structure, the level of the grammar
that determined semantic representation). This wirned out to be false, as shown by
experimental research. In addition, it turned out to be ditficult to assign any role at
all to transformations in the process of actually producing or comprehending a
sentence, though they did capture nicely the static knowledge native speakers had
about the ways various types of sentences were related to each other (for example,
“John would be hurt by that remark” is the passive of “That remark would hurt
John™}y.

Linguists responded to this problem in several different ways. One response was
the development of nontransformauonal generative grammars that were con-
structed. tn part, with an eye to their possible incorporation into realistic models of
language producuon and comprehension. The most successful of these responses o
date is the theory of Lexical Functional Grammar (LFG) developed by Bresnan (1982)
and her colleagues. On the other hand, Chomsky and his colleagues never accepted
the psycholinguists” interpretation of transformations. They stressed that generative
grammar was meant to capture the knowledge native speakers had about their lan-
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guage, not how that knowledge aciually was put 1o use. They insisted that their
principles would have to bhe supplemented with various additional psychological
principles to handle the way speech is produced and comprehended. Chomsky and
his colleagues have, however, made the theory of generative-transformational gram-
mar progressively more abstract. They have argued for a model of science in which
the relationship between principles in a theory and cthe data they attempt to explain
is quite abstract, often requiring a long deductive chain of reasoning to relate them.
This has led to a theory with a3 much more constrained use of transformations
(Chomsky, 1981, 1984), but one that is also much less accessible than Chomsky’s
carlier work. The theory, called Government and Binding (GB), is, in fact, probably
no less a candidate than Bresnan’s for incorporation into a realistic model of language
processing though little such work has been done to date.

The concern with incorporating grammatical theory in a realistic model of lan-
guage acquisition is fairly new. It received its impetus from Hamburger, Wexler,
and Culicover's pioneering work on formail learnability theory (Hamburger & Wex-
ler, 1975; Wexler & Culicover, 1980, and, for many linguists, was given a big push
by Baker (1979). To see some of (he issues (hat arise, let us consider the Dative
Alternation again. When we consider language acquisition in a realistic setting, we
discover that there are a number of problems with the primary data, apart from the
fact that they are finite. The biggest problem is the lack of “negative evidence.”
Children can assume that, more often than not, sentences they hear in the primary
data are grammatical, but they receive no useful indication of what count as un-
grammatical sentences. Children are not, in general, corrected when they make
errors, and it is certain that they can acquire language in the absence of any overt
correction {see Baker, 1979, for a discussion of this point and citations of the relevant
literature). On the other hand, children hear errors in the primary data (speech
disfluencies, repetitions, self-corrections, false starts, and so forth), but they are not
told that these are errors. More generally, many ungrammatical sentences are never
exemplifted in the data, and children are never explicitly told that these sentences
are ungrammatical. Consider in this light the transformational view of the Dative
Alternation (see 3a—c). A child could learn that there was a Dative Alternation for
verbs like tell, send, and grve, simply by hearing both sorts of sentences in the data.
But how would a child learn that the rule does not apply in the case of similar verbs
such as say, donate, and report, and theretore that these verbs have to be marked in
the lexicon as [~ Dative]? The child is never told that these verbs are ungrammatical
in the NP NP construction (“Mary reported John the story”) and is not corrected if
she uses such a construction. At this point in the story there is some debate about
the empirical facts. Some (for example, Baker, 1979) claim that children never over-
generalize the dauve, that is, say things like “He said me the magic words.” Then
the question becomes, Why don’t they? since they do overgeneralize in other cases
{saying foots for feet or making up novel causatives hke "Mommy sweater me”). Others
claim that children do overgeneralize the dative (p. 312). Then the problem becomes,
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How do they ever recover from the overgeneralization? Why wouldn't they just add
this verb to the dative rule and change the language? Such things do happen. For
instance, bead used to mean prayer, but children, seeing monks “saying their beads”
while handling a rosary, took beads (prayers) to mean beads (rosary). Further, adults
will accept innovations like “I'll xerox you a copy of the paper.”

Obviously the problem of language acquisition is even more acute than we had
assumed. In the case of the ungrammatical content question in 6b, there was abso-
lutely nothing in the data to indicate that it was ungrammatical; we simply had to
assume a piece of innate knowledge at work. Yet in the case of the Dative Alternation
rule, there is evidence for it in the primary data, but the rule still does not look
learnable since there is no way for the child to learn its hmits. Further, it is hard to
see what innate constraint could be in operation here. We are forced to talk about
an actual procedure which a child could use to acquire the language in this case, not
about an abstraci constraint on the operation of a rule.

The second, lexical approach to the Dative Alternation we described above can be
the basis of such an account, if in fact children do not overgeneralize the dative rule.
When a child hears a sentence such as 1a, she will add to her lexicon the information
that tell can occur in the environment | NP to NP}; when she hears a sentence
such as 1b, she will add the addiuonal information that it can occur in an environment
like [—— NP NP]. Since for say children will only hear sentences like 2a, they will
only add { NP to PP] to that entry, and never | NP NP]. This is essentially
to say that children are conservative learners, at least in this case. Of course, it still
does not account for the overgeneralizations of the Dative Alternation that some
children do appear to make, nor does it explain how they recover from them. This
in fact makes the problem nearly intractable. It does demonstrate, however, that
considerations about learnability in real time have implications for the shape of
grammars.

Pinker's Contribution to Language Acquisition

Pinker’s goal is the construction of a theory of acquisition that is realisuic—in the
sense that it considers language acquisiuion under the sorts of conditions in which it
actually takes place—but still retains the ground Chomsky has won through his
formal approach to the logical problem of language acquisition. In addition, his
project moves beyond formal (mathematical} proofs that a particular grammar is
learnable and attemnpts to state in explicit step-by-step terms the procedures children
use to acquire specific aspects of the language. One of the most illuminating things
about such an enterprise is the way il exposes substantive assumptions that are
normally tacit in the traditional child language literature,

Let me sketch some of the crucial and highly controversial assumptions Pinker
makes prior to his first sigmficant proposal about an actual learning mechanism:

1. The learning theory is stated in terms of several submechanisms that are each
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built to acquire a particular class of rules in the grammar. This means Pinker has
to pick a particular theory of grammar 1o work with since different theories postulate
different rule types (LFG has no transformations, for example, whereas GB does).
Pinker picks LFG, though he never ofters a convincing argument that GB would
not work as well. The point 15 that one has to pick a theory. This differentiates
learnability theones [rom almost all extant work in child language, where no formal
theory is assumed.

2. He also accepts Chomsky's central assumpuion that the child has substantive innate
language-specific knowledge. Thus, Pinker assumes that the child knows, prior to
language acquisition, such task-specific knowledge as the overall structure of the
grammar, the formal nature of the sorts of rules it contains, and the primitives from
which these rules may be composed (such as noun and wvers). This assumption is
obviously controversial, but task-general learning theories {or language are nowhere
to be found, and theories that assume no innate knowledge (whether language-
specific or not) are ruled oul by the logical problems of language acquisition above.®

3. Under the rubric of what he calls the contruity assumption, Pinker assumes that
the cogmiive and grammatical mechanisms of the child are qualitatively the same as
those of the adult (p.7). That is, a1 any stage of development, the child’s grammar
is stated in the same {ormal terms as the adult’s. This assumpuon rules out qualitative
maturational changes in the course of linguistic development. It rules out, for in-
stance, the possibility that at the beginning stages of acquisition the child has linguistic
rules that are stated in purely semantic terms {agent, patient, instrument, and so on)
and that laier, through some maturanonal growth, the child’s grammar 1s stated in
syntactic terms (noun, verb, noun phrase, verb phrase, and so forth). Since the adult’s
rules are statable only in syntactic terms (accepting this as shown by Chomsky), then
the child’s rules at all stages must also be stated in these terms.

This assumption—that the child’s cognitive and linguistic mechanisms are quali-
tatively the same as the adull's—immediately rules out, for example, Piaget's ap-
proach to language development, where the child goes through qualitatively different
stages {for example, a stage in which a certain cognitive schema is stated in motoric
terms and later in formal operational terms). As Pinker points out, the burden of
proof falls on those who would deny the continuity assumption. So far, no one has
shown how we would know that underlying mechanisms were significantly difterent
at different stages, and, worse, how the child gets from one set of mechanisms as a
whole to another. In Pinker’s theory the child stmply changes pieces of rules or adds
rules to a systern already in place. Surely this is the more parsimonious assumption,
though one has to admit that the biological world is full of examples of qualitative
change in physical development. Without the continuity assumption, a theory of
acquisition 1s probably not attainable given the current state of our knowledge.

4. Finally, Pinker assumes that a child, even when she does not know the structure
of a sentence, can infer the meaning of adults’ utterances from their physical and
discourse contexts and from the meanings of individual words in the sentence. He
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actually makes some quite specific assumptions about what semantic knowledge a
child has prior to the acquisition of syntax: a child can exiract the meanings of
predicates and their associated arguments {nominals); the relations of these argu-
ments Lo the predicate; the potentially grammatically relevant semantic features of
the sentence participants (their number, person, gender, and so forth) and of the
proposition as a whole (tense, aspect, modality, and so forth}; and the discourse
features of the speech act (whether it 13, for example, declarative, interrogative,
exclamative, negauve, or emphatic). This is tantamount to assuming a language of
thought that essentially has its own structure {(grammar). It renders the learnability
question one of how a child “translates” from this language of thought 10 the language
she is learning. In context, a child might understand that certain “pieces of meaning”
are being talked about—for instance, that an action of throwing is being talked about,
and that throwing involves an animate agent, an action, and a patient. She knows
that such meaningful features as the animateness, personhood, number, and sex of
the participants may be linguistically relevant {the sort of thing that languages can
encode). She knows that languages have nouns and verbs, and, from context, she
knows that a statement is being made, not a question asked.

But, even knowing all this beforehand, and even assuming that a child can segment
the speech stream, how does she figure out what pieces in a string of words (such
as “They boy threw the rock”} encode the various pieces of meaning she has rec-
ognized to be relevant from context? It does no good to know that an action of
throwing is being talked about if you do not know which word encodes this concept.
It does no good to know that languages have nouns if you do not know which are
the nouns in the incoming speech streamn. This, then, is the first problem. To solve
it, Pinker (following Grimshaw, 1981; Macnamara, 1982) proposes his first acquisition
mechanism. In adult grammar there is no one-10-one correspondence between se-
mantic categories and syntactic ones. Not all nouns name persons, places, or things
{honesty, a throw, dizziness); not all verbs name actions or changes of state (know, see);
not all subjects are agents and not all objects are patients (for example, in “John
received a blow on the head,” “John™ is the patient). However, let’s assume that the
child makes the assumption that syntactic categories do match semantic ones one-
for-one until proven otherwise. Thus the child has a scheme that says, for instance,
that the prototypical noun names a person or thing, the prototypical verb names an
action or change of state, the prototypical subject names an agent or causer, the
prototypical object names a patent. Then the child simply has to find some instances
in the input of sentences where these correspondences hold (and can ignore the rest
for the time being). Faced with a string of words such as “The boy threw the rock,”
the child can assign syntactic categories and grammatical relations through these
prototypicality schemes, Although in the earliest stages of acquisition children ignore
function words such as articles (the indefinite article ¢ and the definite article the),
for the sake of simplicity we will assume that the child has a prototypicality scheme
that associates definiteness in discourse with the category ART (a device which ac-
tually comes into play later in acquisition).
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Given from context and
child’s semantic
knowledge: Definite Agent Action Definite Patient

the hoy threw the rock
Assigned grammatical
relations and syntactic ART N(Suby) VERDB ART N{Obj)
categories, on the basis
of prototypicality:

Pmker calls this procedure semantic bootstrapping (see also Grimshaw, 1981; Mac-
namara, 1982). Iuis essentially a way into the system. As a next step, we assume that
the theory of phrase structure is part of the child's innate inguistic knowledge. This
tells the child that languages have phrases, that each type of phrase (noun phrase,
verb phrase, adjective phrase) is headed by (organized around) a matching gram-
matical category (noun, verh, adjective), and that phrases can contain certain other
sorts of units beside thetr heads (noun phrases can contain ARTs, for example). The
child, of course, doesn’t know what order words will have in phrases because this
differs across languages. Using this knowledge about phrase structure, and the rep-
resentation the child has induced from semantic bootstrapping, the child can now
induce some of the phrase structure rules of the language, assigning a tree to the
input and stormg phrase structure rules that will make predictions about other
possible sentences. Additionally, she can add certain words to her lexicon (see 7a
and 7b below). In LFG, phrase structure rules are annotated with symbols tor gram-
matical relations.

7a. 7h.
S — NPy, VP
VP NP — ART N
VP — V NP,

NP(Subj)
NP(Obj) Lexicon:
the: ART: Definite = +
ART N V ART N boy: N: Pred = “dog”
| || ] | rock: N: Pred = “rock”
The boy threw the rocks threw: V: Pred = “threw (Subj, Ob))”

agent patient

Once a basic scatfolding of semantically induced ruies and lexical items is in place,
semantically neutral (nonprototypical) items and rules can be learned by observing
their distribution within the known structures. For example. hearing a sentence such
as “The situation frightened John,” the child could learn that sifuation is a noun and
that it heads noun phrases because it patierns in the same way as the previous class

of prototypical nouns. Pinker refers to this process as structure-dependent distvibutional
learning.
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The role of semantic bootstrapping can be seen in another way. Syntactic notions,
such as subject, in reality stand for a correlated set of phenomena. For instance, across
languages, subjects tend to display a variety of correlated properties: (a) they can
stand for an agent, whatever else they can stand for (that is, all languages will allow
an agent to be the subject of a sentence, some will allow other semantic relations to
be the subject—as in “John received a blow,” where the patient is the subject—while
others allow only agents to be subject; (b) they can stand for a topic, whatever else
they can stand for; (c) they can trigger agreement on the verb; (d) they can be
unexpressed in complements (“John wanted to win"); (e} they are never ex-
pressed as reflexives (*Himself loves John); (f) they can be unexpressed in conjoined
clauses (“John likes soup and
even if nothing else in the language can {“the boy who died”), and so on. In fact,
this is how a linguist identifies subjects across languages. Pinker’s bootstrapping
hypothesis assumes that the child knows, prior to language acquisition, this clustering

hates meat”); and (g) they can be relativized,

of properties and that, in order to start the acquisition process, she looks for a
prototypical agent, identifies this as a subject, sets up the phrase structure rule for
subjects (fixes word order}, and then predicts that all of the properties of subjects
will follow (until proven otherwise in a particular language). Notice that the claim
is not that subject is 2 semantic notion nor that the grammar contains rules that are
purely semantic (§ > Agent + Action + Patient) at any point. The child uses semantic
knowledge to break into a formal system. Once in, the child knows what other tormal
propertes can cluster with this semantic property.

It may seem counterintuitive to auribute to young children who utter anly two-
and three-word combinations (as in Brown’s Stage 1, 1973, for example), syntactic
rules which will generate much more complicated structures. Because of the restricted
sorts of sentences young children utter, it has been claimed that children’s early rules
ought to be stated in semantic terms (Sentence — Agent + Action) or that subject
and objects are not drawn from a unitary syntactic category (NP) but rather are
different entities (Sentence — Pronoun or Animate Noun + Verb + Inanimate
Noun). Pinker’s bootstrapping hypothesis claims that children use actionhood as a
cue that a word is a verb, and agenthood and patienthood as cues to determine
which NP is its subject (the agent) and which its object (the patient). Thus, he predicts
that children’s earliest (at least first} verbs will indeed denote actions whose subjects
and objects are agents and patients respectively. However, this semantic pattern will
not continue past the earliest utterances, since it is merely a key into the formal
system. Through a close study of the available developmental data, Pinker shows
that children do not restrict their grammars in semantic terms. Early grammars are
not restricted to animate preverbal elements (subjects} and inanimate postverbal ones
{objects)—children produce enough ot the opposite possibilities to demonstrate that
they have grammars that can generate the full range of possibilities (grammars that
must appeal, then, to a unitary formal notion like noun phrase). Pinker shows that
postverbal elements are expanded using all the same structural combinations (noun,
pro, art + noumn, ad] + noun, poss + noun) regardless of the semantic role they
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are playing (patient, object of experience, predicate nominal, locative). Furthermaore,
Pinker cites work by Brown which shows that children at Brown’s Stages I and I
produce virtually all the possible combinations of elements that a sinple phrase
structure grammar would predict (with the same structural possibilities for subject
and object, that is, NP), though only in strings of less than five words.”

Pinker concludes that the fragmentary nature of early speech is due to perfor-
mance factors (how the child uses rules) and not the rule system the child has. While
many have found 1t “obvious” that children’s grammars must be stated in semantic
or pragmatic terms, Pinker demonstrates that this is not obvious. If, in fact, it is true
that only purely formal (syntactic} rules can account for the full range of children’s
early language production, then Pinker’s case that children have syniactic rules from
the start, and the case for a universal grammar statable in structural terms, is
strengthened.

Let us return to the sorts of problems raised by the Dative Alternation. We saw
that many verbs alternate between sentences like “Mary told the magic words to
John™ and “Mary told John the magic words™ but that it 1s hard to account for how
a child learns just which verbs do this and which do not. Here we will discuss, however,
a different syntactic structure (causatives), one where the issues are somewhat more
tractable, at least in Pinker's framewark (pp. 524-347}. In English, lexical causatives
(cases where the language has a word that includes causation as part of its meaning,
as in 8a) can be used in cases of direct or immediate physical causation. Periphrastic
causatives (cases where we need to use a verb Iike cause or make 1o express causation)
are used for indirect causation (see 8b). Moreover, lexical causation requires that
the agent, manner, and goal of causation be conventional or stereotypical for the
relevant action. Thus, there are no lexical causatives tor verbs such as laugh or vomit,
which lack conventional direct means of causation (see 8c).

8a. John broke the window.
8b. john caused/made the window break.
8c. *John laughed Harry.

Children overgeneralize lexical causatives, producing sentences such as “Sweater me”
and “Don’t giggle me” that violate the conventionality constraint above or sentences
such as "I come it closer so it won't fall,” where the adult would use a periphrastic
construction (“Make 1t come closer”). The question, then, is how children come to
learn the constraints noted above and to remove the overgeneralized forms they
have created, all in the absence of negative evidence (that is, in the absence of being
corrected or told that certain cases are ungrammatical).

Pinker offers an interesting solution to this problem, one that is fairly indicative
of his overall approach. Somewhat surprisingly, he relates the problem to that of
learning “paradigms.” For exampie, in a language that has case markers on its nouns,
each noun has a paradigm of forms (in Latin, for mstance: puella = subject; puellam
= object; puellee = dative; puellae = genitive). In these cases, Pinker assumes that
while the child may initially use one form (puella) for all cases, eventually she realizes
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that in the dawe the noun keeps varving in form. At (his poine the child has o
hypothesize about what s causing this vaviation. Pinker further assumes that the
child initiadly considers only hypotheses avaiiable i universal grammar, and perhaps
in some order ol Hkelihood also specitied by nmiversal gramnar, Ty a sinilar vein,
Pinker claims thad children also learn the various svntacue constructions i which a
verh can oceur as paradigms, The cells of the paradigm could mdude active, passive,
causaiive, vellexive, double-object dative, inchoative, middle, and so on, differing
somewii irom language to himguage but drawn from a sinall universal sec™ A child
would form such a paradigm for cach verh and ill in cach cell wiih an entry cor-
responding to it which is learned from posiive evidence, Below is part of a word-
specitic paradigm for open that may have been formed by a child at a certain stage
(theme velers 10 the name of the semantc role ol the enny i moves ur changes

state or location in a sentence: patients are u subclass ol themes).

Open
Tiirassaive Cousatine Passive
Suby v Subj \ Oly Saby) v by NP
Theme Agent Theme Theme Agent
e door opened | John opencd  the dom
) |- Oy
The door was opened by john

Suby) e Sulby v by

Cinsey Agem I'heme

Bill made  joln open the doar

Throughout his book Pinker assumes the wnigue enty principle: no consiruction
can be realized by more than one lexical form. The paracigm for epen violates this
principle since the causative cell is realized in two ways. A child can resolve this
viotation by searching lor a new dimension that distinguishes between the two com-
petng forms of the causative. She does this by focusing on contexi-specilic leatures
evident In [uture usages ol one of the torms. For instance, she may notice on a
particular occaston that the lexical cavsative is being used 10 denote an act of direct
physical causation {or conversely. she may notice that the periphrastic form is being
used 1o denote an act of indirect causation) and hypothesize that dhis is the relevant
disunction. This hypothesis will not suiter frow disconforming instances and will
vield a new paradigm with a cell Tor direct causation and one for indirect causation.
We still have 1o acceunt Tor how the child who has overgeneralized (to "Giggle nmie,”
for example) will be able 10 expunge this entry trom her lexicon, Pinker assumes
that any entries that have been created by generalizing [rom the data, and not [rom

direct positive evidence, bear @ mark ol “preemptability.” When the chikd discovers
constraints such as those above, she will remove any tiems that bear the preemyptability
mark and that break the consiraint, If some item not oniy had no such mark bus
atso broke the constramt, 1t would be viewed as i legiimate excepuion and noted ag
suchi, Woilce tha this proposal has the effeci of significanidy bhurring the line between

i - synux {constructions like the periphrastic causalive} and learning mor-

phology Crord pavadigmy Tike suelle puellanin.
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This is an insightful move. A theory of acquisition must account for how the child
learns any language, not just English. And across languages we find that what one
language does syntacucally (for instance, the periphrastc causative in English) an-
other language does morphologically (for instance, many languages have athixes that
are added to a verh to signal indirect causation; they use lexical forms like open tor
direct causation; see Comrie, 1981). If the learning mechanism is the same in both
cases, we not only account for how the child learns in both cases but begin to account
for this sort of variation across languages. The most important implication of Pinker's
enterprise is, [ believe, the realization that without explicit proposals aboul learning
mechanisms which explain what the child is learning and how exactly she is doing
it, attributions to the child are meaningless. For instance, it 15 possible to collect a
large body of data showing that children are sensitive to discourse properties such
as topic, focus, new information, and old mformaton. This fact in itself tells us very
little. It leaves open many possibilities about what the child’s grammar looks like and,
thus, amounts to “descriptive adequacy” at best. Pinker demands more—namely,
explicit assumptions about the child’s grammar and learning mechanisms that explain
why the data look the way they do and sull render the purely formal, syntactic part
of language learnable. He is thus proposing that the study of child language move
beyond “descripuve adequacy” and on to “explanatory adequacy.” Perhaps it is o
early for this demand or perhaps not. Only time will tell. Until then we can only
hope that we begin to reach this goal before we are crushed by mountains of data.

Notes

1. Pinker {1979) is an excellent though sumewhat technical survey of various formal models of
language learning; Pinker's unpublished study (n.d.) is an equally excellent nontechnical discus-
sion. Pinker {1982) is an earlier, fairly technical treatment of the material in his book. While the
book represents a number of advances on the article, many readers will find it quite sufficient
to give them a feeling for the basic approach. Pinker (1985) is a new and less technical discussion
that is probably at this point the best and most accessible place for the interested reader to turn.
Slobin has also done extremely important work relevant ro learnability theory. It is less technical
because not tied to any particular linguistic theory (though less easy to falsify, perhaps, for this
same reason). Slobin (1982, in press), among others, is essential reading for anyone interested
in language acquisition, as well as learnability.

2. The * in 2b means the sentence is ungrammatical. Notice that this is a siructural fact since vne
can perfectly well figure out what 2b means. Furthermore, there is nothing particulariy deviant
about this meaning since it is not all that different from the meaning of the grammatical sentence
in ib.

. I will use the feminine pronominal forms she and fier for the generic pronoun form,

. Perhaps relative clawse is not the right term; see, for example. Chomsky (1981).

. Piatelli-Palmarini (1980) is the record of a fascinating debate between Chomsky and Piaget and
their respective followers. Chomsky has made two substantive daims that psychologists have
disputed: (1) no one can account {for the acquisition of language without making substantive and
rich assumptions about innate tacit knowledge somehow encoded in the brain; and (2) that this
innate knowledge is specifically germane to language, and not other areas of cognition, and thus
we must assume a specially evolved capacity of the mind {somehow represented in the brain) for
the acquisition of language. One can accept (1) and still reject (2) by giving an account of language
acquisition that draws on innate knowledge relevant (o a wide range of domains—for example,
perception of the physical world, the construction of space and tine, mathematical concepts,
systems of social behavior, problem solving, and so forth—and not just language. One can deny
both assumptions by constructing a general learning theory that shows how a full range of human
knowledge, including language. s acquived by principles that store and process data but does

(S )
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not assume substantive innate knowledge about any of these domains. The task for Chomsky’s
critics is fairly clear—and his positions are readily falsifiable. For instance, if anyone could account
for how all adult speakers know 6b (*Who(m) did John recognize the truck that hit?) is ungram-
matical without appealing to any purely linguistic innate knowledge, they would have falsified
assumption (1) in this case, and if they could do so without appealing to any innate knowledge
at all they would have falsified (2). No one, as far as | can see, has come remotely close 10 doing
so. Notice also that their account would have to explain why it is the case that whatever blocks
this sentence in English blocks the same sort of sentence in other languages, since sentences like
this one are indeed also ungrammatical cross-linguistically. One should, however, bear in mind
that Chomsky’s current account of these matters is much more abstract and covers a far wider
range of cases than 1 have indicated here.

6. “Task-general” learning theories are theories that would appeal only 10 innate principles relevant
10 a wide range of domains, not just language. They would deny not that humans have innate
knowledge but that they have any innate knowledge germane only to one area of cognition, such
as language. For instance, they may claimn that humans have innately specified principles germane
to problem solving generally and that they use these principles to acquire language as well as
solve other sorts of cognitive problems; see n. 3.

7. Stage I and II are the first two of Brown’s five stages of language acquisition. Brown’s stages
were defined in terms of mean length of uterance (MLU). Stage I children have an MLU of
1.75 words per utterance with an upper bound of 5, while Stage 11 children have an MLU of
2.5 with an upper bound of 7. Pinker has gone carefully through Brown's copious data to test
his claims against what children actually do.

8. Some examples of the constructions named Active: John sold the book to Mary; Passive: The book
was sold to Mary by John; Causative: John made Herman sell the book to Mary; Reflexive: John
sold himself 1o Mary; Double-Object Dative: John sold Mary the book; Incheative: The book came
to be sold to Mary; and Middle: Books sell easily. One should keep in mind that other languages
have different verb forms for several or all of these constructions, that is, sell would change its
shape or have a morpheme added to it in each use rather than simply adding new words to the
sentence as a whole (like was or made or himself), or changing word order. For example, yomaserareta
in Japanese is a complex word made up of several parts meaning “was made to read”: yom (read)
sase (cause) rare (passive} ta (past). This verb is a passive causative, realizing in one word what
English needs several words for. Thus, we cannot clearly separate learning morphology (the
ordering of the different morphemes in complex words) from syntax {the ordering of words in
sentences).
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