CHAPTER 4

Universal Grammar

4.1 The logic of the argument

Over the vears, the most controversial aspect of generative grammar has been
Chomsky’s hypothesis that humans have a cognitive specialization for learning
language. This hypothesis is what connects linguistic theory most closely to
hiology, cognitive development, ethology, and evolutionary psvchology. It also
has been a main driving force in research on language typology, language acqui-
sition, and linguistic change, nor to mention day-ro-day research on the struc-
ture of language. Hence, whatever controversy surrounds this hypothesis, irs
importance cannot be overestimated. This chapter will therefore be devored to
a fairly careful exegesis of the Universal Grammar hypothesis, the evidence for
it, the arguments against it, and the tensions and challenges it presents to lin-
guistic theory and the other disciplines on which it impinges.

The language learner Arst enters the scene in Aspectsin a passage worth quor-
ing and discussing ar some length.

[1]eis useful to consider the abstract problem of constructing an “acquisition model” for
language, that is, a theory of languase learning or grammar construction. Clearly, a
child who has learned a language has developed an incernal representarion of a system
of rules chat determine how senrences are to be formed, used, and understood.
(Chomsky 1965t 25)

Our discussion in sections 2.1 and 3.4 recommended purging intentional vocab-
ulary from the theory. This suggests that Chomsky’s phrase *has developed an
internal representation of a system of rules” is better expressed as “has inter-
nally developed a svstem of rules.” The rules are not represented in the learner’s
mind, they are just there.

Similarly, “learn™ has to be handled with care; because of its closeness in
meaning to “come to know,” an intentional term. In this passage and those to
be quoted below, Chomsky speaks of “inventng,” “constructing,” “develop-
ing,” “devising,” and “acquiring” a grammar, all circumlocutions designed to
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cet away from the idea that the child’s activity is anything like learning facts.
Unfortunately, many of these terms still carry overtones ot CONSCIous actviry,
which we certainly do not want to ascribe to the child, given that the grammar

itselfis unconscious.” In other words, we must understand *learn™ in the func-

2

tional sense of “come to have E-knowledge™ in the sense of Chapter 2.

Whatever locutions are adopted, though, Chomsky’s point is clear: if speak-
ers have a grammar in their f-minds, then it is important to ask how the gram-
mar got there—how children come to acquire it.

|W |e can say that the child has developed and internally represented a generative gram-
mar |better: “has internally developed a generative grammar"—R]|. ... He has done
this on the basis of observation of what we may call primary linguistic data. {Chomsky
1965: 25)

A foornote explains the notion of primary linguistic data better than the mam
rext:

It seems clear that many children acquire first or second languages quite successtully
even though no special care is taken to teach them and no special attentdon s given to
their progress, It also seems apparent that much of the actual speech observed consists
ol fragments and deviant expressions of a variety of sorts. Thus it seems that a child must
have the ability to “invent” a gencrative grammar that defines well-formedness and
asSigNs INTCCPrELations 10 sentences even though the primary linguistic data that he uses
¢ hasis for this act of theory construction |substiture “f-rule caonstruction™—R]| may,
from the point of view of the theory |“grammar”| he constructs, be deficient in various

respects. [Chomsky 196358 200-1]

That is. envirenmental evidence alone is an insufhcient basis for the child to f-
construct a grammar. This is the essence of the “poverty of the stimulus” argu-
ment. to which we will return in séction 4.6.

Returning to the main text (with my proposed emendations in brackets):

To learn a language, then, the child must have a method for |(-|devismg an appropoate
grammar, given ponmary linguistic data. As 5 precondition for language learning, he
must possess, first, a linguistic theory [*a functional prespecification”] that specifies the
form of the grammar of a possible human language, and second, aln unconscious| strat-
epy for [f-]selecting a grammar of the appropriate form that is compatible with the pri-
mary linguistic data. (Chomsky 1965: 25)

The term “Universal Grammar™ first appears in Aspects i a 1 +&8 guotation

from James Beattie, where it is defined as those features thar all languages have I

t This does not preclude the child's consciously pracrcing language,
Weir 962, Bur practicing constructing sentences is distinct feom having co
rules by which the sentences being practiced are constructed,

as documented s early as
n&cions access to rhe
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in common and that therefore do not need to be mentioned in grammars of par-
ricular languages (Chomsky 1965: 5-6). This usage apparently derives from the
term grammaire genérale of the 166a Cartesian “Port-Royal Grammar.” Soon
afterward in Chomsky's writings (1972b; 1975), " Universal Grammar” comes
to be used to denote the “initial state” of the language learner; it thus is con-
ceived of as the aspect of the human mind thar canses laniguages to have the fea-
tures in common that they do. More precisely, Chomsky often uses this term to
cefer to the child’s initial prespecification of the form of possible human gram-
mars. He uses the rerm “Language Acquisition Device” refer to the child’s
strategy for constructing or ™ inventing” a grammar based on primary linguistic
darta, using Universal Grammar as the starting point. (Alternatively, “Universal
Grammar” is sometimes used more loosely to encompass both of these.}*
Another passage further conveys the flavor of what Chomsky has in mind:

[1]c seems reasonable to suppose that a child cannat help constructing a particular sort
of reansiormational grammar to account for the dara presented to him, any moere than
he cati conteal his perceprion of solid objects or hisattention to line and angle, {Chomsky

1964 59]

This observation is what lies behind Pinker’s (1 994b) calling the ability to learn

language the "language instinct,” It is part of being human that a child, in

response to language in the environment, learns to speak. In a long passage of
Aspects (pp- 47-52)h further developed in Chomsky (£966; rg72a), the idea of
an “instinctive” cognitive structure underpinning the acquisition of knowledge
is referred back to rationalist forebears including Descartes, Lord Herbert,
Cudworth, Arnauld, Leibniz, and particularly Wilhelm von Humboldt.3

Finally, Chomsky brings the issue back to the prablems faced by linguists:
As a long-range task for general linguistics, we might set the problem of developing an
sccaunt of this innate linguistic theory [“innate structure™ or “prespecification”] that

provides the h-lﬁihim‘]:i!'lgua:__:i.']L::\rﬂ1F1F’..I:l:1thm:ikj-' r9635:25)

2 Chomsky propuses the simplifying idealization that the child stores up a lot of dara and then
1 kmow. this idealizarion has not played any significant

selects o grammar inssantaneously. As far as
rolein research, Essentially everyone sees the prohlem as desenibing whatscage the child is at such-

and-such a point, and how the next stage i achicved,

i A more recent tradition which Chomsky rarely cites isth
rayos (e, Wertheimer 19235 Kithler roz7; Koffka 1u3sh which pursued arguments about the
inmate hasis for perception and learning along lmes remarkahly simmiar -t Chomsky's jsee
sed on my recollections of discussion with Chomsky, 1 suspect
ater speculanions about brain wiech

e gostalt psychology of the 19208 and

Macnamara ooo for discassiont. Ba
thar he disregarded the gestalt peychologists because their |
o had hrought them neo comziderable discepure in American psy cholopy

anisma (e, Kahler 194
m Levelt has poinced our 0o e, Hativist thinking did

by thie rases (Lashley to56), However (as Pi
permiin influenmial in Furtpe much longer, ¢.. in the work af Michotte {1954,
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What are the initial assumptions [*functional prespecifications” ] concerning the narure
of language that the child brings to language learning, and how detailed and specific is
the innate schema (the general definition of “grammar”} that gradually becomes more
explicit and differentiared as the ¢hild learns the language? For the present we cannot
come atall close ro making a hyporhesis about innare schemata that is rich, detailed, and
specific enough to account for the fact of language acquisition. Consequently, the main
task of linguistic theory must bet to develop an account of linguistic universals that, on
the one hand, will not be falsified by the acrual diversiry of languages and, on the other,
will be suFficiently rich and explicit to accounr for the rapidity and uniformiry of lan

guage learning, and the remarkahle complexity and range of the generative graminars
that are the product of language leaening. (pp. 27-%)

I think it fair to say that the task ser in these passages—describing the char-
acter of Universal Grammar—lies behind the exuberant Howering of linguistic
theory and language acquisition research over the past thirty-five vears, includ-
ing much of the work done by resolute opponents of Universal Grammar, who
believe there is no such specialized prespecification. Generative linguists will
recognize here the mantra thar precedes every exposition of linguistic theory;
what they may not be aware of is how widel yitis rejected and even reviled, not
only in other schools of linguistics (such as Cognitive Grammar) but in the vast
reaches of psychology and neuroscience.’

| happen to think that the idea of Universal Grammar makes g great deal of
sense and deserves the influence it has had. On the other hand, it requires a cer-
tain amount of polishing, repair, and retrofitting in order to ger it into appro-
priate shape for the Age of Cognitive Neuroscience. That is the task of this
chapter; Pinker (1994b) and Jackendoff { 1994) have more extended discussion
of many of the points raised here.

4.2 Getting the hypothesis right

In order to get to the substance of the hypothesis, we need firse to clear away
some common misunderstandings of what it says. The quortes belaw are gener-
alized from many different sources in the literature, as wel] as from personal
conversations over the vears,

* “Chomsky claims that grammar is innate.” No. Children have to acquire the
grammar of whatever language is present in their environment. Universal

* Nouce how within vwa pages, an acéount of Universal Grammar has been epgraded from
“we might ser asa long-range task” to “the main task mose be™s the lacter is clearly whar is inrend-
ed all along. Rhetorical straregy-asicde, there s no denying the tisk's interesr and IMportanee.

¥ See Jackendatf (1o¥8) for some illustranons: the situation lias if anvehing become worse in the

meantme.
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Grammar is not the grammar of any single language: itis the prespecification in
the brain that permits the learning of language to take place. 50 the grammar-
acquiring capacity is what Chomsky claims is innate. 1f the child is not exposed
to language, language will not develop (though see section 4.9.4), Perhaps the
cerm “Universal Grammar™ 1 misleading and Chomsky should have called it
“metagrammar” or “the seeds of grammar.” But in order to preserve historical
continuity, we are more or less forced to srick with this term, whartever incorrect
CONNOAGOnNS it VILes.

The term “innate™ also requires commernt. For a first approximanon, it
means “present at birth.” However, it is customarily used more broadly to
denorte a characteristic that appears automatically in the course of an organism’s
development, whether before or after birth. Forinstance the number and orga-
nization of human teeth, which develop after birth, can be said to be innate. The
term is normally contrasted with “acquired” characteristics, which are due to
the influence of the environment. It i now widely understood that most charac-
reristics of organisms result from an interaction of innare and environmental
influences. The serength of one’s muscles depends on exercise and nutrition. But
the facr that humans develop muscles in the places they have them is innate. 50
it is meant o be with speaking a language: the capaciry for acquiring a languapge
may well develop in the brain over the first two or three years of life. And the
child’s actual achievements at speaking and understanding result from the inter-
ction of this capacity with the inputin the environment.

o “Chomsky claims thar thereis aunive rsal. innate Deep Structure.” Not quite. As
seen in the previous chapter, Deep Structure denotes the level of a syntactic deriva-
tion prior to the application of derivational (transformational) rules. The content
of this level might or might not be universal. & However, even if Deep Structure is
universal. this cannot exhaust the scope of Universal Grammar, which must also
prespecify the possibilities for derivational rules {if any) and for constraints in syn-
rax. NOT o MEntion many important facets of phonological structure.

On the other hand, in the Aspects view, Universal Grammar does specify that
there is Deep Structure, even it does not specify the exact content of Deep
Structure in any particular language. This is part of the overall form of gram-
mar, one that conditions the sores of ({-)expectations children will have in trying
to make sense of the incomprehensible noises the people around them are mak-

ing. We return to this in SECTION 44

i Fowever, the Incarrect inferpretation iy epeouraged by such statements as “Tn generaly it
should he expecred thar only descriptions conce rnecl with deep serucrure will have senous IMpOLT foer
proposals conesrning linguistic universals” {Chomsky 1963: 20u-10]. There wasa birief incerest in
the lare 19Aos in the “Univer cal Base Hypothesis,” in which the Deep Structure of all languagpes wis

ealien to he the same; this idea has been eevived in more recent work such as Kayne (21994
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s “Chomsky claims that there is a universal, innate Deep Structure that
encodes the meaning of language.”™ This reading of Chomsky was responsible
for the powerful appeal of generative grammar to philosophers and psycholo-
gists (as well as the general public} in the 1960s: it promised that generarive
grammar would at last provide a key to meaning, the holy grail of the study of
mind. Unforrunately, Chomsky intended no such thing. As just observed, Deep
Structure itself is not necessarily universal. In addition, it is nor meaning: it is
just a level of syntactic structure, The misinterpretation was encouraged by the
fact thar in the Aspects theory, following a propesal by Karz and Postal (1964,
Deep Structure was hvpothesized to be the level of linguistic structure that,
though not meaning itself, defermines meaning.”

Thereby hangs a tale, if I may be permitted a digression. The Aspects theory
inspired considerable research into whether Deep Structure could be brought
still closer to meaning. One of the outcomes was the very popular theory of Case
Grammar (Fillmore 1968), in which semantic relations such as Agent, Patent,
and Goal were coded directly as “case-markers” in Deep Strucrure; this formed
the basis for much subsequent research in computational linguistics and cogni-
tive psychology. More radical was the theory of Generative Semantics
(McCawley 1968; Lakoff 1971; Postal 1970a), in which Deep Structure was
posited to be identical with meaning, This led to a starthng expansion of the
overall size of posited underlying synractic structures, plus a much more elab-
orate set of derivational rules and constraints. Quiside of Chomsky’s immediate
circle, Generative Semantics became phenomenally attractive, and with good
reason: if it were correcr, the holy grail would have been achieved. However,
Chomsky (1972a) and his students (e.g. Akmajian 1973; Culicover 1972
|ackendotf 1972) artacked it vigorously; the ensuing intellectual melée has with

T Thus misconstrual is further encoucaged by occasional passages like these:

“In place of the terms ‘deep structure” and “surface strucrure,’ one might use the corresponding
Flumboldtian norions ‘inner form' of 2 senfence and ‘outer form™ of a sentence, . . . The terms
‘depth grammac’ and ‘surface grammar’ are familiar in modern philosephy i something roughly
like the sense here intended (cf, Wittgenstein's: distnction of “Trefengrammatik’ and ‘Ober-
flackengrammatik,’ 1953, p. 168) . .. The distincrion between deep and surface structure, in the
sense in which these terms are used here, s drawn quite clearly in the Porr-Roval Grammar.”
(Chomsky 1a65: 198-9)

“The deep structure thar expresses the meaning is common 16 all languages, soatis claimed [by the
Port-Roval grammarians], being a ssmple reflection of the forms of thought.” (Chomsky 19661 55)

Oime can be fuirly certain thar the aithors cited really did nothave a level of syntax io mind when
they spake of “inner” or “deep” form; they meant “meaning.” The problem far these carlicrgram-
marians was that, lacking the tools af formal logic and the like, the only way they had to ralk abous
the meaning of a camplex sentence was in terms of simpler related sentences. Chomsky chooses ro
interpret this pracrice, for berrer or for warse, as an implicic version of his own theory of synrax.

e

e T i
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some justification come to be known as the Linguistic Wars. In the end, for rea-
sons detailed by Newmeyer (1980), Harris (1993), and Huck and Goldsmith
{r995), Chomsky emerged victorious—but with a theory, the so-called
Extended Standard Theory, in which Deep Structure no longer had the privilege
of determining meaning: rather, this role was shared by Deep and Surface
Srructure. And then he turned his interestaway from meaning, 1o CONStraimts on
syntactic derivations (e.g. Chomsky 19733 1977).

The reaction in the wider community was one of disillusionment, above all art
the bad behavior displayed by both sides in the dispute (including the present
author). Bur the disillusionment was intellectual as well: Chomsky’s theory
turned out not to reveal meaning after all, at least in the sense that had been
anticipated. The consequence was that many rescarchers felt as though they had
been seriously misled by linguistics, and they lost all trust in the field.® Many
psychologists who had been intrigied with generative grammar and its nativist
underpinnings came to reject both. Many philosophers interested in formal the-
ories of meaning turned from Generative Semantics o formal logic (e.g.
Montague Grammar, Partee 19735 1976), with its explicitly apsychological
underpinnings. Nor was anyone outside linguistics impressed (if they were even
paying attention) when some years later, Chomsky {1981} proposed a new level
of syntax, Logical Form, that again was supposed to derermine meaning. They
had all been there before. In short, this painful episode was an important factor
in the alienation of linguistics from the rest of cognitive science.

4.3 Linguistic universals

Returning to our main theme, the claims of the hypothesis of Universal
Grammar. let me deal with some common questions about linguistic universals.
As mentioned above, the term “Universal Grammar™ is sometimes used inter-
changeably with “linguistic universals.” This suggests that Universal Grammar
is to be found uniformly in the structure of all languages, leading to the follow-
ing sorts of questions:

® This turn away from linguisties 15 documented in the following quote from Walter Kintsch:
«__the wark oo synmax was the showpiece of psycholinguistics, Linguists were going ro cell psy
chologists what 1o look for, and psychologises were gaing to-find iwsooner or later.

“Bur this linginistics-genc-psychological disappeared From the scenc almast as fast as iF Eame-
['his was partly because the psvehologists wa ated toshare the fun of theorizing and partly hecause
many linpuises bevween MIT and Rerkeley keprchanging their minds and contradicring ench other,
Bur the chicf reason was that the linguists ralked syntax and, from a psychalogieal point of siew,
there scemed to be so many more sigaificant, more Pressing problems [he, mearigp—R]| about
which vur linguistic mentors had much less ro say.” (Kintsch 1o84: 1121
In conversation, nther promiment researchers have reported similar expericnces.
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= “How can Universal Grammar claim to be universal, when (at least at the
beginming) it was applied only to English?™ Answer: In fact, Chomsky's very
earlicst work {19571) was on Modern Hebrew; other early work in syntax con-
cerned German {Lees 1960; Bierwisch 1g63), Turkish (Lees rgéo), Latin
(Lakoff 1968), Japanese (Kuroda 1965), and the Nartive American languages
Hidatsa {Matthews 1964) and Mohawk (Pestal 1962). The number of lan-
guages now studied is vastly larger. Generative phonology from the start
embraced a wide range of languages: the “language index™ in Chomsky and
Halle's (1968) Sound Pattern of English lists references to over 1oo languages.

Still, the syntacric machinery most heavily investigared in Chomskyan versions
of generative grammar does indeed betray a pedigree grounded in the study of
English-like languages. In reaction, other generative theories, notably Lexical-
Functional Grammar {Bresnan 198 2a; 2001), Autolexical Synrax (5adock 1991},
and Role and Reference Grammar (Van Valin and LaPolla 199+), have developed
syntactic machinery more explicitly designed to speak to the varieties of syntactic
phenomena in the languages of the world. This leads to the next question:
¢ “If languages differ so much from each other, how can there be any univer-
sals? And if there aren'’t, how can Universal Grammar have any content?”
Remember, Universal Grammar is not supposed ro be what is universal among
languages: it 18 supposed to be the “roolkit™ that a human child brings to learn-
ing any of the languages of the world. If we find that a cerrain aspect of linguis-
tic structure is indeed universal, then it is a good candidate for part of Universal
Grammar, though other options must also be considered {see section 4.5).

However, non-universal aspects of linguistic structure may be candidares for
Universal Grammar as well. When you have a toolkit, vou are not obliged ro use
every tool for every job. Thus we might expect that not every grammarical
mechanism provided by Universal Grammar appears in every language. For
instance, some languages make heavy use of case marking, and others don't;
some languages make heavy use of hixed word order, and others don't. We
would like to say that Universal Grammar makes both these possibilities avail-
able to the child; but only the possibilities actually present in the environment
come to realization in the child's developing grammar.

One prominent version of the “toolkit™ approach is Principles and
Parameters theorv (Chomsky 1981), in which all grammatical variation among
languages is localized in a set of universal parameters, whose settings are trig-
gered by environmental input. Learming a language can then be thoughr of
roughly as like customizing the settings in a software package. But there are
other, less ngid theories of Universal Grammar as well, In any event, it 15 com
monly understood that Universal Grammar provides possibiliries, not just cer-

tainties, for the structure of the grammar the child is to dC‘v'L‘!i]rl.
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Such an approach is subject to a certain justified skepricism., It is tempting to
fall into the trap, upon encountering a new grammatical phenomenon, of posit-
Ing it as a new component of Universal Grammar—just one that happens to be
restricted to this single language. This potentially leads to an inflated estimate of
what the child brings to language learning. Although of course researchers do
sometimes fall into this trap, in general I chink it has been avoided.

Rather, the dialectic goes roughly like this: When one looks at language after
language and finds thar the tools one has proposed for Universal Grammar are
sufficient, one begins to get the feeling that one has the right toolkit. On the
other hand, when the same difficuley starts cropping up time after time, one
begins to consider proposing a new tool, or revising the tools ane has previous-
ly proposed. A good example might be the widespread phenomenon of Noun
[ncorporation, which came to the attention of generative theorises in the middle
1980s. There are many languages in which it is possible to express a direct
object by attaching a noun clasely to the verb (“incorporating it into the verb”),
leaving the modifiers of the noun still expressed in direct object position. (1) is
an example from Southern Tiwa, quoted in Sadock 1991; note that ‘car’ is part
of the verb form, sandwiched between the agreement marker and the verb itself.

(1) Wisi ibi- musa-ruwi-ban
two  AGR-cat- buy -PAST  ‘They bought two cats.”

It was clear to everyone that this phenomenon did not lend itself easily to the
toals of the then-current theories of syntax, and thar some addition had there-
fore to be made to the toolkit posited by Universal Grammar, The character of
the proper mechanism has been subject to lively discussion (Mithun 1984:
Baker 1988; Rosen ro89; Sadock 19913 and many others). Is it a new kind of
derivational rule, a new kind of lexical formation rule, or a lexical redundancy
rule? Does the same rool account for English nouns like man-eater and langrage
learner, which are built our of a verb and its object? This is not the right place to
go into details; the point here is only to give the flavor of the conversarion.

At the same time, there is a constant re-evaluation of the inventory of ele-
ments posited in Universal Grammar. The goal is to posit the smallest toolkit
that can still account for the data. For instance, under the conception of deriva-
tional rules in early generative grammar, an account of Noun Incorporation was
altogether straightforward; Postal (1964) in fact used Noun Incorporation in
Mohawk to construct an important argument for teansformational grammar
However, in the interests of constraining the possibilities offered within
Universal Grammar, the theory was changed in order to rule our many move-
ment phenomena that had not yet been observed. As it happened, these changes
also ruled out the possibility of Noun Incorporation, The problem then faced in
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the 198acs was to formulate an account thar allowed for the observed phenom-
ena without reintroducing the excessive promiscuity of the earlier hypothesis,
More generally, the frequent readjustments in Chomsky's theories over the
years have been an attempt to propose as lean a version of Universal Grammar
as possible; the Minimalist Program (Chomsky 1995) is by far the leanest.

Some of this constant re-evaluation has besgn driven by explorations into
what forms of grammar are mathematically learnable. In parnicular, many of the
early constraints on transformational rules were in part inspired by learnability
considerations (Gold 1967; Wexler and Culicover 1980}, which applied specif-
ically to the Aspects model. And later research has often averted to learnabilicy
considerations as well (Baker and McCarthy 19871; Pinker 1989; Gleitman and
Landau 1994; Van Valin 1994; and many others).

What [ hope the reader can appreciate from this brief discussion is thar
hypotheses about the content of Universal Grammar constantly raise complex
empirical issues abour how a mulorude of linguistic phenomena are to be
deseribed. Continued examination of more and more linguistic phenomena,
with arrennion not only to what happens bur also to what does not happen, has
led to the many reformulations of linguistic theory over the years, with con-
comitant rearticulation of the content of Universal Grammar.

4.4 Substantive universals, repertoire of rule types,
and architectural universals

Another aspect of the problem of universals is addressed in a section of Aspects
called “Formal and Substantive Universals” (Chomsky 1965: 7-30), which dis-
rnguishes rwo different facets of Universal Gramimar. By “substantive universals,”
Chomsky means the basic building blocks of linguistic structure: phonological dis-
tinctive features and the nonon of syllable in phonology, and parts of speech and
the notion of syntactic tree in syntax. These parts are used differently in different
languages, bur one cannot construct a human language without them. Chomsky
therefore wishes to attribute them to the brain's prespecification.

By “formal universals,” Chomsky means the overall organization of the
grammar. These might be divided into owo subcategories. First, the child has to
what kinds of rules a language might have for
combining the basic units into complex structures. Chapter 3 distinguished

have a repertoire of rule types

phrasal formation rules, derivational rules, several vanieties of constraints, lex-
ical formation rules, lexical redundancy rules, and inheritance hierarchies. All
of these rule types have to be in the child’s repertorre, ready to be filled with con-

tent so they can develop into the rules of the child's very own grammar.
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Also in the repertoire of rule types belong particular constraints on deriva-
tions that have been proposed over the years. For instance, section 3.2.3 men-
tioned the Sentential Subject Constraint, which prohibits certain kinds of
relation berween underlying and surface forms. Insofar as every movement rule
{orits equivalentin alternative non-movement theories) in every language obeys
this constraint—and children don’t violate it in the course of lea rning
language—we would like to be able to say that this constraint and others like it
come prespecified in the child’s toolkit.

As we observed in Chapter 3, a great deal of thearetical dispure concerns
which kinds of phenomenon fit under which kind of rule—and whether certain
sorts of rules {in parocular derivational rules and inheritance hiera rchies) exist
atall. These disputes concern specifically what repertoire of rule types should be
ascribed to the child’s prespecification.

Still more basically, the child needs to f-know in what averall linguistic struc-
tures the basic building blocks can be arranged. The basic architecrural outline of
linguistic scructure skerched in Fig. 1.1—interconnected phonological, syntactic,
and conceprual/semantic structures, each containing substructures and tiers of
particular sorts—is common to all languages; this sort of formal universal might
be called an “architectural universal.” Languages can differ considerably in how
this architecture is realized, but ar the largest scale there is little or no deviation.

Some of the major changes in linguistic theory have concerned architecrural
universals. For instance, the level of Deep Structure proposed in Aspects is
meant as an architectural universal: it s a syntactic level that is input to both the
transformational component and semantic interpretation. The proposed archi-
tecture changed when the role of Deep Strucrure in semantics was altered in sub-
sequent versions of the theory. Chapter 5 will develop a more extensive revision
of the overall architecture.

4.5 The balance of linguistic and more general capacities

Michael Tomasello (199 5) voices a common complaint with linguists” hypothe-
ses abour formal universals, in the context of a critique of Steven Pinker's
(1994b] exposition of Universal Grammar,

[Tlhe list [of innate aspects of language| contains things thar no nonlinguist would ever
recognize—such things as the projection principle, the empry category principle, the
subpagency constraint, and the coordinate structure constraint. . .. |A|ll of these univer-
sals are described in linguistically specific terms such thar iris very difficult to celate them
to cognition in other psychological domains, {Tomasello 1995: 135-4)

However, Tomasello begs the question: he presupposes that everything innate in
language should be explicable in terms of more general psychological phenomena.
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One would be laughed ar for such a complaine in the case of an undeniably spe-
cialized system, say visual stercopsis (perceiving depth from the disparity of
images in the two eyes). Whatr makes a systemspecialized is in part tharit performs
processes not found elsewhere in the f-mind. If language is indeed a specialized
system, one should expect some of its functional principles to be sui generis,

Similarly, Andy Clark (1996) wonders how much brain specializanion is
necessary for language. The formal strucrure of language provides part of the
answer. Using language requires the ability to process syntactic and phono-
logical structures—two structures qualitatively different from anything else in
the brain—in the course of mapping between thoughts and external signals.
This seems to me to require a brain specialization of some sort, certainly more
than “some additional feedback loops™ or the “freeing up of some resources™
thanks to a larger cortex, as Clark speculates. In particular, Clark asks whether
language could be due just to “some smal] tweak™ in brain architecture. I would
counter, “Small compared to what?” It's a small rweak compared ro the differ-
ences between insects and fish, or to the differentiation of the basic body plan.
Burt cthen, so is the machinery in the bat’s brain that permits echolocation, or the
machinery in the elephant’s brain thar Permits it to use its trunk. I doubt that
Clark would attribute echolocation just 1o “some additional feedback loops™ or
the “freeing up of some resources.™ As Chomsky (1975) and Pinker ( 1994h)
emphasize, there is no reason to view language any differently,

Part of the trouble is that Universal Grammar has often been construed—by
both sides in the dispute—in terms of a cartoonish “grammar box,"” cut off from
the rest of the mind. This s clearly an oversimplification. Tomasello and Clark
are correct to the extent thar, insofar as possible, we should be conservative in
how much linguistic structure we ascribe to an innate UG. We should welcome
explanations of linguistic universals on more general cognitive grounds. For
example, if there prove to be hierarchical structupes and/or instantiation of vari-
ables elsewhere in perceprion, cognition, and action (as argued in Chaprer 3,
we then need not ascribe these characreristics to a specifically linguistic “roolk-
it.” This point is clearly prefigured in Aspects (if only in a foomore):

Natice that we do nor, of course, imply that the functions of language acquisition are
carried out by entirely separare components of the abstracr mind or the physical brain,
-+ - In fact, it is an important problem for psychology to determine to whar extent other
aspects of cognition share properties of language acquisition and language use, and to
attempt, n this way, to develop a richer and maore comprehensive theory of mind.
{Chomsky t965: 207)

On the other hand, even pranted the broader applicability of hierarchical
structure and variable instantiation, general principles alone cannor explain the

character of the specifically linguistic hierarchies and linguistic categories: the
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units out of which they are built (the substantive universals), the repertoire of
rule types that govern them, and the overall architecture. Therefore, in order to
see what aspects of language can be reduced to more general principles of the £
mind, we cannot just observe, for instance, that hierarchical steucrures are
found in motor control {e.g. tool construction), and thereby claim that these are
directly related to the hierarchical structures of language (such an argument
seems to be offered by Corballis 19913 see the discussion by Bloom 1994a).
Rather, it is necessary to develop a functional description of the cognitive struc-
tures in question, parallel to that for language exemplified in Fig. 1.1, so we can
look for Aner-scale commonalities,

[ take David Marr (1982 to have been developing such a functional descrip-
rion for the visual system; unfortunately this goal seems to have receded since
Marr’s death, shortly before publication of his book. Lerdahl and Jackendoff
(1983) develop a functional description for musical cognition. Within this sys-
tem one can see detailed similarities to both vision and language. In particular,
the similarities berween musical rhythm and linguistic prosody are striking—
although neither is reducible to the other. The two are related more or less like
fingers and toes.

At a different scale, connectionist neural network modeling (Rumelhart and
McClelland 1986a) has suggested some very general principles of f-mental com-
putation and learning that demonstrably extend over many capacities. These
are interestingly echoed in Lakoff's (1987) and Jackendoff's (1983) arguments
at the level of functional description for the existence of flexible, violable {and
therefore nonalgorithmic) constraines involved in many domains of cognition
and perception, including language, and they re-emerge in contemporary lin-
guistics to some degree in Optimality Theory. These general principles may be
conceived of as formal universals of the fmind. They undoubtedly constrain
and shape formal universals specific to language. But they do not determine the
particular content of the linguistic universals, precisely to the extent that lan-
guage is a distinct specialization.

O still another scale, the one area where a grear deal is known about neural
instantiation is the low-level visual system (e.g. Hubel and Wiesel 1968). This
system and how it maps to higher visual areas or to visuo-motor coordination
are sometimes invoked (¢.g. Churchland 1986) as a model for how the rest of
cognition works. The trouble is that low-level vision shares very little in the way
of functional properties with any aspect of language. For example, as pointed
out in Chapter 3, low-level vision does not require freely combinatorial struc-
ture mediated by typed variables. Hence we cannort expect arguments about
low-level vision to carry over very decisively to language.

On the whole, linguists have taken more interest in establishing universals than
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in reducing them to more general cognitive capacities, and to this degree
Tomasello’s complaint is justified.” This is an area where sympathetic cooperation
with researchers in other areas of perception and cognition would he extremely
helpful: an attempt to find detailed funcrional parallels to linguistic phenomena
is usually beyond the professional competence of either an unaided linguist or
an unaided non-linguist,

One other possible source for linguistic universals ought to be mentioned
here. It is quite possible that there are some constraints that apply to any com-
municative system operating in a community of organisms, and therefore apply
to language. Such “systems™ effects m ight not be explicitly present in any single
organism but might arise as “emergent properties” of the community as a
whole. An example is the architecture of termite mounds, which arises presum-
ably not because any single termite has a grand plan in f-mind, but because each
termite is programmed to perform certain far sim pler actions which collective-
ly add up to the communal construction of an elaborate structure. Tam unaware
of any research that demonstrates such effects in aspects of linguistic strucrure,
but it is important to leave the possibility open, especially in the light of inter-
esting work now being done on mathemarical and computational modeling of
communities nf'mmmunicnfingnrganiﬁms{u.g,l{irh}' 1998; Steels 1998: Barali
1908; Nowak et al. raoal,

A related line of argument for linguistic universals, which [ find less persua-
sive, appeals to the historical development of languages. For instance, Terrence
Deacon says:

Human children appear preadapred to guess the rules of syntax properly, precisely
because languages evolve™ so as to em body in their syntax the most frequently guessed
patterns. The brain has co-évolved with respect o language, but languages have done
mast of the adapang, (Deacon 1997: 1 2z}

But this purs the cart before the horse. Deacon is correct rhat human languages
do not push the envelope of Universal Grammar very much, But our question
is: What is this envelope an yway, such thar languapes, however they evolve
over time, must conform to it? Given all the differences among the languages
of the world, what is it about them thar enables children to “guess the rules of

* A notable exception is Cognitive Grammar | Lakoff rgby; Langacker 1987, However, the
psychological principles mvoked by Cognirive Grammar rarely extend beyond the figure—ground
distinction and Rosch's { 1o78) che ry af categorization, o the deprh af the reducrion is somewhar
Jiated.

¥ Note thar *evolve™ here refers to historical changein languages, e.g. the changes from Middie
English ro Modern English. This is quite a different sense trom the evalution of the brain, and it
takes place uver a different timescals,
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syntax™ so well? This something, whatever it is, is what is meant by Universal
Grammar.

4.6 The poverty of the stimulus; the Paradox of Language
Acquisition

Aspects continually returns to the assertion that the primary linguisnc data avail-
able 1o the language learner underdetermine the choice of grammar, and therefore
are insufficient for inducing the grammar withourt the aid of a specialized Uni-
versal Grammar. Chomsky frequently adds assertions along the following lines (a
similar passage was quoted earlier):

It is, for the present, impossible to formulate an assumption about initial, innate struc-
ture rich enowgh [my iralics—R]] ro account far the fact that grammatical [f-knowledge
is artained on the basis of the evidence available to the learner. (Chomsky t965: 58)

That is, he says. the problem facing us is not to reduce the tools we ascribe to the
child: it is to give the child enough tools to do the job. This argument has been
used to justify major phases of elaboration in the theory of Universal Grammar.
On the other hand, opponents of Universal Grammar have argued that the
child has much more evidence than Chomsky thinks: among other things, spe-
cial modes of speech by parents (*Motherese™) that make linguistic distinctions
clearer to the child (Newportetal. 1977; Fernald 1984, understanding of con-
text, including social context (Bruner 1574/5; Bares and MacWhinney 1982},
and statistical distribution of phonemic transitions (Saffran er al. roga) and of
word oecurrence (Plunkett and Marchman 1991). All these kinds of evidence
are indeed available to the child, and they do help. Chomsky makes a relling slip
here, when he says (19652 35), “Real progress in linguistics consists in the dis-
covery that certain features of given languages can be reduced to universal prop-
erties of language, and explained in terms of these deeper aspects of linguistic
form.” He neglects to observe that it is also real progress to show thar there is
evidence enough in the input for certain features of languages to be learned.
What the critics do not demonstrate, however, is that these kinds of evidence
alone are enough to vault the child into the exalted realm of structures hke Fig.
(.1. Bates and Elman {1996}, for instance, argue that learning is much more
powerful than previously believed, weakening the case for a highly prespecified
Universal Grammar, [ agree that learning which makes more effective use of the
input certainly helps the child, and it certainly rakes some of the load off
Universal Grammar. But T do not think it takes all the load off. It may allow
Universal Grammar to be less rich, bur it does not allow UG to be dispensed
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with altogether. {More detailed discussion of this point appears in Gleitrman and
Wanner 1982 and Shatz 1982.)

Ta be sure, Bates and Elman end by saying “Even if we assume that a brain
-+ Contains no innate knowledge at all, we have ro make crucial ASSUMPLIOnS
abourt the structure of the learning device, its rate and stvle of learning, and the
kinds of inpur that it *‘peefers’ to receive.” Stll. it is my inpression that many
advocartes of such arguments either are not aware of or explicitly wish to deny
the complexity of linguistic structures and a less complex structure naturally
requires a less elaborare learning theory. As in Chapter 1, Iinsist that we can-
not adequately assess theories of language learning without understanding the
character of what is learned: Fig. 1.1 represents a bare minimum thar all lin-
Buists (not just unreconstructed Chomskyans) agree upon. Vision seems intuil-
tively simple too, yet no one in cognitive science believes any more that the
visual system has a simple structure or that the brain just *learns to see™ with-
out any specialized genetic support.

Itis useful to put the problem of learning more starkly in terms of whar I like to
call the Paradox of Language Acquisition: The community of linguists, collaba-
rating over many decades, has so far failed to come up with an adeguate descrip-
tion of a speaker’s f-knowledge of his or her native language. Yer every normal
child manages w acquire this Fknowledge by the age of ten or so, without reading
any linguistics texthooks or going to any conferences. How is it that in SOTTIE SENse
every single normal child is smarter than the whole community of linguists?

The answer proposed by the Universal Grammar hypothesis is that the child
comes to the task with some f-preconceptions of whar language is going to be
like, and scructures linguistic input according to the dicrates (or opportniries!)
provided by those expectations. By contrast, linguists, using explicit
reasoning—and far more dara from the world than the child—have a much
larger design space in which they muse localize the character of grammar. Hence
their task is harder than the child's: they constantly come face o face with the
real poverty of the stimulus. No child has to decide the sorts of issues we have
been skerching here: whether there is a separate prosodic tier in phonology:
whether or not thére are derivational rules; wherher such-and-such a phenom-
enon belongs to derivational rules, lexical formation rules, ur interface con-
straines; and whar kind of 3 rule is responsible for Noun Incorporation. And
surely no child has to choose among major architectural alternatives such as
GB, LEG, HPSG, Cognitive Grammar, OT, and many other vet-to-be-devised
alternarives. The Universal Grammar hypathesis supposes thar at some level
(we might say intuitively or instincrivelv), the child f-knows the right choices, It
may take children a while to sort the phenomena out, but, as stressed in Chaprer
2, they all come up with essentially the same solution:
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It is worth pointing out that the Paradox of Language Acquisition finds par-
allels in every cognitive domain, All normal childeen learn to see, navigare,
manipulate ohjects, and engage in rich social interacrion; butr we are far from
being able to describe the f-mental processes that constitute these abilities, and
even farther from being able to specify a simple learning process that leads to
these abilities without support from a rather richly specified initial state. There
seems no reason why language should be singled out for different treatment.

Nevertheless, sometimes it is objected®* that positing an innate basis for lan-
guage acquisition is a counsel of despair or resignation, just pushing the prob-
lem downstairs into the genes (which we discuss in section 4.8). But one might
justifiably have said the same of the theory of gravitation in Newton's time: it
postulated an occult, invisible, inexplicable force thar physicists are still trying
to explain. There is nothing wrong with such a theoretical move if it is done with
care and it leads o interesting conclusions, While there is scientific virtue in
desiring a minimum of theoretical machinery in psychology as well as physics,
this must not be confused with dogmarically insisting on a minimum regardless
of what the evidence might be.

Somerimes it is objected that linguists are teying to figure out the grammar
consciously, but children do it unconsciously, so they are more mroitve, less
hampered by preconceptions. To me this misses the point: we need a way for
children to be less imaginative than linguists and more hampered by precon-
ceptions—in fact hampered by the very same preconceprions as every other
child. Tt is just that children’s preconceptions happen o give them the right
solurions.

A way for children to be more hampered than adules has been proposed by
MNewport (1990} and Elman (1993). They suggest, for different reasons, that
children may be able to learn language only because their minds are less devel-
oped than those of adults. Linguists and adult language learners have developed
many maore conscious and unconscious strategies for learning, which only serve
to lead them astray when they are faced with a foreign language. By contrast,
according to this story, children are constrained to a more limited number of
possible choices, so they ger language right with less trouble. This suggestion
may well have some eeuth to it. However, as pointed our a moment ago, the lim-
ited number of possible choices to which children are constrained had better be
the right ones, otherwise they won't learn. That is, these constraints on their
choices amount precisely to Universal Grammar (or, possibly, more general cog-
nitive constraints that children grow out of).

1 The following two objections are vaiced explicidy in Hilferry eoal. [ 949 8), Bur they have been
eaised in many other places in the literarure as well and they come up frequently in conversation,
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In claiming that children learn grammar so easily by doing it intuitively rather
than consciously, critics also miss another important point; in an information-
theoretic sense, children and linguists are facing the very same problem. [ sus-
pect that this is the part of the argument thar people find most difficult. So ler me
try to make it more concrete, to show how it works out in pracrice.

Suppose we find that in the (hypothetical) language Urtish, certain direct
objects are marked dative case and others are marked accusative. The problem
for the child as well as for the linguist is to find our which are which. Of course
children don’t know anything explicit about case marking: “dative,”
“accusative,” and even “case” are just our labels, Children only have to put the
right affix in the right place, without knowing why, and perhaps even withour
knowing that they have done so. But they do have to get it right,

S0 we linguists can ask how children manage to do this, One way might be
that they simply memeorize the right case for each verb, and this may indeed he
the right solution; in a theoretical grammar we would call this “lexically marked
quirky case.” But suppose when we introduce children to new verbs, they auto-
matically use the right case:

(2} Experimenter: Look! This is blizzing, Tell me what [ just did.
Child: You blizzed the cake-os. [where -0s is the case-marking in question |

Now we have to discover what clues the child used. Are they semantic, phono-
logical, or pragmatic? If semantic, are they based an the narure of the action, the
object acted on, the agent’s intention, etc., etc.? The thearetical grammar will
have to be formulated to caprure this distinction, Or suppase children invariably
use accusative case on the first try, even when the correct case is dative. Then the
linguist might say accusarive is the *default” case, and look for the SYSTEmaricity
or lack thereof behind deviation from the default. Having figured this out, then
we can ask: Why did the child look for that clue rather than something else? Such
questions are familiar to every practicing linguist. When we find these questions
arising in every corner of every langnage {as we do), the Paradox of Languape
Acquisition becomes almost second nature, a fact of daily research life.

One of my favorite illustrations of the Paradox is the following set of sen-
tences, first pointed out by Jeffrey Gruber (19653).

{3} a. Everyacorngrew intoan oak.
b.  Every oak grew our of an acorn.

¢.  Anoak grew out of every acorn.

P

*An acorn grew into every oak.

What is striking about this paradigm is its asymmetry. In {3a—c), we understand
each acorn to correspond to an oak, that is, every quantifies over an, But (3d) has
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only the absurd interpreration that a single acorn grew into multiple trees. There
would be no problem if (3¢, d) were both good: we could say that every can quan-
tify over an under any circumstance. Again, if (3¢, d) were both bad, the story
would be simple: we could say that every can quantify over an only if it precedes it
(or is structurally dominant over it). Or, if (3b, d) were both bad, we could say thar
every can quantify over an only if every i1s connected to a temporally prior stage
{acorn), not a temporally subsequent stage (oak ), But the actual dara show same
weird interaction of linear order in the sentence and temporal order in the seman-
tics, a totally unexpected result. So far as | know there is no “natural” solution to
this in the literature, one that does nor in essence simply stipulate this asymmerry.

I also know of no data on the acquisition of this paradigm. Bur all English
speakers (so far as L know) have a grammar that produces these judgments. How
did they acquire it? One might propose that sentences like {3a, b, ¢} are present in
the child’s primary linguistic input, but sentences like (3d) are not; therefore (3d)
is never around to be imitated and hence never comes to be urtered. However,
such an approach will not do. We routinely assume that children generalize from
the input, so if they hear, say, (4a, b, ¢}, they will be willing ro praduce (44).

(4) a. Thecow bit the horse.

b. Thehorse bit the cow.
. The horse was bitten by the cow.
d. The cow was bitten by the harse.

)

S0 something is preventing children from making the parallel generalization
from (3a, b, ¢} to (3d}—otherwise (3d) would become grammatical within one
generation. This something is what linguists so far have failed ro discover but
children intuitively f-know.

Linguists are looking for a “nartural® or “elegant™ solution to (3) rather than
a purely stipulative one precisely so they can ascribe a “natural™ or “elegant™
structure to the childs intuitions—intuitions that result in our all having the
judements shown in (3). 1 the evenrtual “narural”™ or “elegant™ solution rurned
out to rely in part on non-grammatical aspects of cognition, we would be hap
picr; but we cannot rule our the possibility that it is a peculiarity of the language
faculty, hence part of Universal Grammar. We cannort prejudge where to look.
and grammarical and non-linguistic solutions call for equally rigorous argu-
mentation.

[t is important, however, to handle the poverty of the stimulus argunment with
care. For instance, a crucial issue in syntax is what permits noun phrases (NPs)
to appear in the syntactic positions they do. One popular approach (Chomsky
1981) takes its cue from languages like Latin, German, and Russian, where all
NPs are marked for case (nominative, aceusative, dative, etc.). The proposal is
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that, universally, NPs are permitted in positions where they can be case marked.
In order for this proposal to be carried through consistently, ir is necessary to
claim that English roo is relentlessly case marked, even though it makes no overt
case distinctions except on pronouns (Ime, shefber, etc.), And EVEN profnouns
fail to show an accusative—darive case distinction, needed to distinguish direct
from indirect objects. Thus, goes the argument, children lea ming English
acquire the case system even though there is virtually nothing in the linguistic
input that tells them about it. Therefore, it is concluded, case marking must be
part of U,

One might find it objectionable thar this solution attributes a grear deal of
invisible structure to English, ver gets this structure in there via innate Fknow-
ledge. In order to answer the argument, though, it is not enough to pronounce it
absurd. Two tasks are incumbent on the critc, First, an alternative account of
the synractic positioning of NPs must be offered, one that is either learnable or
else based on other plausible principles of UG, Preferably, this account should
also be shown to be more empirically adequate in dealing with the distribution
of NPs cross-linguistically. Second, an aceount must be offered of case marking
that shows how it is learnable in the languages that have ir. My impression is
thar case systems {Blake 1 994) cross-linguistically show patterns reminiscent of
the cross-linguistic distribution of color names {Berlin and Kay 1969). This sug-
gests that there are at least some innate biases regarding case systems that make
them come out as they do. Thus ar best the critic might be able to conclude (a)
that English speakers do nor have an invis; ble case system, but that the distrib-
ution of NPs is derermined by some partly innate linguistic principles more
“natural” than case; and (b) that the acquisition of case in those languages that
have it is guided in part by innate case principles that help the learner structure
the primary linguistic input. In other words, perhaps one could arrive ara more
input-driven model of the language learner with respect to these phenomena,
but it is unlikely that the contribution of UG will go away altogether.

4.7 Poverty of the stimulus in word learning

The discussion so far has heen couched largely in terms of the acquisition of
grammar, following Chomsky's emphasis. But learning the lexicon poses if any-
thing a far vaster problem. Suppose a grammar has as many as a few hundred
rules in it, and compare this to the estimate that an average speaker knows on
the order of several tens of thousands of words (this includes passive as well as

active vocabulary, since after all one must understand as well as speak the lan-
guage). By a simple arichmeric caleulation. Carey (1978) observes that a child
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must learn on the order of five words a day in order to achieve the estimated
8,000-word vocabulary of a six-year-old. Of course this learning is not for the
maost part deliberate; it is not like learning foreign vocabulary from flash cards,
Rather, at any given time the child is probably “working on” various stages of
dozens or hundreds of words. The learning of grammar pales by comparison.

It is often taken for granted that word learning is straightforward. Parents
point to an object and say the word (Doggie! See the doggie?), and the child
automarically makes the association, But behind that apparent effortlessness
lies a great deal of complexity, once we think to look for it. Quine’s (1960)
doctrine of the “indeterminacy of radical translation™ was early applied to the
problem of word learning: does doggie refer to that particular dog (like Rover
or Snoopy), to dogs in general, to (say) poodles in general, to pers, animals,
furry things, animate things? Worse, does it refer to the dog's tail, its overall
shape, its color, the substance of which it is made, whart the dog is doing right
now (sitting, panting, slobbering), or (less plausible but still logically possible)
the collection of the dog’s legs or the combination of the dog and the carper it
i5 sitring on?

And dog is just a concrere count noun. Consider the problems faced when the
word s something the parents can’t point to, such as see, think, bungry, ask,
from, amy, when, but, and were, to pick only a few of the many hundreds of non-
concrete words a six-year-old knows, How does the child figure our whar these
words mean? Jerry Fodor (1975; 1998) proposes to solve the learning problem
by making all word meanings innate, an extravagance with which few have con-
curred (see Chaprer r1). But even supposing that he were correct, the child
would still face the problem of figuring our which of the tens (or hundreds) of
thousands of innate meanings is the right one for each of these words. Thar is,
]_‘.Udf_]["ﬁ move dl’]ﬂﬁ not {.‘Vﬂdﬂ rh{: Pﬂ'.l‘l."l_‘l'['}' ‘”l’. ['l'IL' Hr[['l'lulLlﬁ- | rngfTH_‘]'IT.

The semantic/conceptual sophistication of the very early word learner is
examined at length in John Macnamara’s 1982 Naries for Things, and a vigor-
ous experimental tradinon has ensued, attempting to test exactly what assump-
tions a child makes about the meanings of newly encountered words (Karz eral.
1974;: Keil 1989: Bloom 1994b; 1999; 2000; Carey 1994; Markman 1989; Hall
1999; Landau 1994, to list only a lew parochially selecred choices). This has led
to (or has been connected with) fascinatng research on how infants conceptu-
alize the physical world and how this changes over the first couple of years of life
(Baillargeon 1986; Spelke et al. 1994; Carey and Xu 1999), which in turn has
led to parallel experimentation on non-human primates (some examples are
cited in Hauser 2000). What is clearly emerging is that the world of the baby is
far from William James’s “blooming, buzzing confusion™ or Quine’s undiffer-
entiated guality space. Children apparently come to the task of learning the
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world—and the words used to describe it—with a host of built-in biases that
constrain their f-hypotheses about what a word can pertain to,

Most of the experimental work cited above pertains to words for objects,
with subsidiary emphases on words for substances (mlk), properties (heavy),
and locations (on, under). A whole other area of research, impinging more
closely on the learning of grammar, concerns the learning of verbs, which
express actions and states. Different kinds of action involve different numbers
and types of character. For instance, sleeping and sneezing involve only one
character; eating requires an eater and something eaten; giving requires a giver,
a recipient, and something given. This has implications for the corresponding
verb’s syntactic behavior. For instance, sleep and sneeze are intransitive, their
single character being expressed as the verbh's subject, Eat is transitive, the thing
eaten being expressed as direct object—or omitted. Give is ditransinive: the
recipient and thing given are expressed as indirect object and direct objecr
respectively—or as object of to and direct object respectively. (The principles
behind these correspondences will be discussed in sections 5.8 and 5.9.) So the
guestion arises: To what extent do children fgure outa verb’s meaning and then
its syntactic possibilities, and to what extent do they have to hear its syntactic
possibilities—including various alternatives as in the cases above—in order to
decide whar it means? A fascinating and intricate discussion in the literarure
(e.g. Landau and Gleitman 1985; Pinker L989; 1994a; Fisher er al. rg94;
Grimshaw 1994; Brent 1994 Steedman 1994; Tomascllo and Merriman 1995;
Gillette er al. 1999) detects influences in both directions. However the answer
works out, one has to assume that the child has certain biases as ro what to look
foar,

This is only the semantic side of word learning. As Macnamara (1982) points
our, the child must also f.identifv the spoken word as a significant perceptual
object, in order to have something to link a meaning to. Here too there is a sig-
nificant body of research {e.g. Cutler 1994; Jusczvk 1997), Statisrical regulari-
ties insyllabic structure (Saffran et al. 1996; Kuhl 2000) undoubtedly playa role
in the child’s determining which strings of sounds are words at all. More gener-
ally, the connectionist tradition (Rumelhare and McClelland to86a, b; Elman et
al. 1996) has shown thar rather elementary sraristical procedures can lead to
much more sophisticated behavior and learning than could have been imagined
in 1965, As pointed out in Chapter 3, such procedures do not come to terms
with the all-imporeant combinatoriality of language. However, we will return in
Chaprer 6 to points where this sort of learning proves useful.

The discussion in this section can hardly do justice to what has by now

become a vast tradition of research. | allude to this tradition only to make clear
how rich, varied, and difficult the questions of word learning are. Again we mect
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the Paradox of Language Acquisition at every turn. We should be delighred if
some aspects of this problem can be reduced to the child doing some relatively
simple statistical analysis of the input; bur on the other hand, we should not
assume that this approach scales up to a solution of the entire problem.

4.8 How Universal Grammar can be related to genetics

In order for Universal Grammar to be an innate cognitive specialization, it must
be transmitred generically, juse like anything else innate. But what does it mean
for it to be transmitted genetically?

Ir is cerrain thar the genes cannort directly code a ser of funcrional principles. All
they can do is code the synthesis of proteins under particular environmental cir-
cumstances, which in wirn guide certain unknown parameters of bram growth.
Edelman (1992), Elman et al. (1996), and Deacon (1997) provide fascinating dis-
cussions of how brain architecture develops and differennares. Bur [ think it fair
to say that the manmer in which this process is guided by penetics or anything else
is precoy much a mystery at the moment—and this is only at the level of turning
genetic instructions into neural architecture. On top of this lies the mystery point-
ed out in Chapter 2—how neural instannarion supports functional organization,
especially at a level as complex as language. So ar the moment I think there is real-
ly no hope of understanding in any detail the wonderfully indirect mechanisms for
genetic rransmission of Universal Grammar. In fifty yvears, perhaps. ...

Jeffrey Elman er al. (1596) and, following them, Terrence Deacon (1997
mounta series of important arguments against a detailed innate language-learn-
ing capacity, based on this problem of genetic transmission. It is worth address-
ing these arguments in some detail, as they provide a conaise distillanion of many
arguments in opposition to Universal Grammar over the years.

First, they argue thar the only way to control behavior of an organism is
through adjustment of synaptic weights. Bur genes cannot adjust synaptic
welghts—they can code only general guidelines to brain growth. At the same
time, however, these authors explicitly say thev are nanvists, and they are ready
to grant complex inborn instincts to animals. It is only UG that they object ro.
But then, we might ask, how are animal instincts coded on the genes? There is
just as much mystery here. As Chomsky says (1965: 206}, “Every known species
has highly specialized cognitive capacities™; and all the evidence of the past
thirty-five vears has amplified this statement substantially.

I suggest that the proper questions to ask on this score are the following:

e How can any sort of animal behavior—spanal orientation and navigarion,
bird songs and nest-building, primate call systems, sexual selection, child-rearing,
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understanding and producing facial expressions, conducting exchanges of reci-
procal altruism (e.g. Darwin 1872, Tinbergen 1951/89; Dawkins L98g;
Gallistel 1990)—be compased of innate and learned compaonents? There are
many differences among species in exactly what is learned and whar is innate, as
has been established pa rticularly for bird song (Marler 1984).

* How can the genome code any such innare component of animal behavior so
as to guide brain development appropriately? Consider something as simple as
sneezing, which lassume we can agree is innate—or the abilit y of newborn hors-
es to get up and walk immediately. How does the brain code these action pat-
terns, and how do the genes make the brain develop so as to code them?

* To what extent is the human ability to learn language guided by such an
innate component? Of these three questions, this is the only one at issue ar the
moment. Putting the question in terms of “ro whar extent” permits a wide spec-
trum of possible answers, rather than a binary decision for or against Universal
Grammar,

Sometimes it is argued that innate capacities in animals turn out to be “cheap
tricks.” For instance, Konrad Lorenz (1952; 1066) discovered that male cichlid
fish attack not just other males, but anything that happens to have the right kind
of red spot; and that newborn geese imprint not just on their mother, but any-
thing that happens to move the right way. These tricks happen to work well
enough in the normal environment of these animals, It is only in the context of
perverse experimenters that nature’s short cuts are uncovered. The critics of
Universal Grammar sometimes suggest that it too will turn out to be a collection
of “cheap tricks,” rather than a detailed specification of tree struCtures, con-
straints on rules, and the like. Still, even a cheap trick is a cognitive specializa-
tion —and the genome has to code it, whether in cichlids, geese, or humans.

Another argument offered by Elman et al. and Deacon concerns individual
differences. How can Universal Grammar be uniform among humans, if every-
one's brain is a lictle different—for instance, if localization of the language areas
is not entirely identical? There are two lines of answer, First, as acknowledged
in Chapter 2, not everyone's language is entirely identical—just zood enough for
both parties in a conversation to be convinced that communicartion is taking
place. These differences might be a consequence of brain differences in the ini-
tial state, or of contingencies of learning, or both—no one really knows. Second,
this same question can obviously be addressed to animals’ cognirive specializa-
tions, but we are not going to argue that these are nor innare. So why should lan:
guage be singled out? | would imagine thar differences among individuals’

brains are more or less like differences among their faces: a bit more here, a bit
less there, slightly different placement here, slightly different proportions there.
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bur everything works essentially the same. We don't know how the genes code
individual differences in human faces, much less the basic similarities thar dis-
tinguish human faces from gorilla faces. Yet we have no problem agreeing that
faces are partly determined by the genes.

Elman et al. and Deacon also mount an argument against Universal
Grammar based on brain plasticity: young children often can recover fairly
good language funcrion {low end of normal range) in the face of carly damage
to the language areas of the left hemisphere (Milner 1974; Vargha-Khadem et al,
1991). This rules out a direct generic coding of a “language box™ fated to be
situated in Broca’s and Wernicke’s areas—or for that matter a “language learn-
ing box” situared there.

Again, there are several lines of reply. First, it is not necessary to conceive of
Universal Grammar as a “language learning box,™ isolated physically and com-
putationally from everything else. Section 4.5 discussed the question of balance
berween Universal Grammar and more general capaciries (or even other special-
izations). Second, as we will gradvally see in the course of succeeding chaprers,
Universal Grammar need not be a single monolithic faculey. Rather, we will come
to see it as a collection of smaller components, some of which may be more vul-
nerable to impairment than others. Third, considering again nonhuman analo-
gies, 1t might Just be mmportant to look ar the plasdcity of cognitive
specializarions of other animals, especially primates. Elman et al. do compare the
relative plasticity of language to the relative nonplasticity of spatial cognition.
But perhaps more data points are called for. We might find similar patterns of
recovery in other capacities and we might not, and it might depend heavily on the
capacity in question and the species. Given the number of variables involved and
the hasic mysteries of the gene-to-cognitive capacity connection, | am not pre-
pared to make any prognostications, much less speculate on their significance.

A final argument in this suite concerns the “modularity™ of language. Jerry
Fodor {1983) argues that many functions of the mind/brain can be treated as
“mental organs”™ or “processing modules.” According to Fodor, several factors
serve together as criteria for modularity of a mental function: specialized con-
tent, automaticity, susceptibility to focal brain damage, and evidence for innate-
ness. We will examine Fodor’s notion of modularity more closely in Chapter 7.

For the moment, the argument is that language is a module because it exhibits
all the other symptoms: it has the specialized content of synrax and phonology;
it is automatic in that one cannot help hearing language as language; it is sus-
ceptible to aphasias that affect language but not other aspects of mental func-
tioning. Therefore, goes the argument, it is likely to be innate.

Elman et al. and Deacon quite reasonably ask about other exclusively human
activities. Reading and driving cars are automatized and have rather specialized
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subject marter; at least the former is subject to focal brain damage and child-
!mc}d mpairment. Experts ar chess and (in my own case) playing a musical
instrument exhibit a grear deal of structured and automanized behavior, Bur we
do not bcﬁevcrhErrnruinnarcspcchﬂizadnns hmrrcadh1g?drh#ng,chuss,und
clarinet-playing. So why single out language as innare?

[dﬂnkﬂusmgunnmthasujhtdnswemdﬁrmwﬁaHEwrekcnugFmdnﬁsdﬂy
sification of all these characteristics as together sympromatic of a processing
module, Ay well-practiced and overles rned ability seems to be automatic and
to have specialized structure to some degree. So we may grant that reading,
driving, chess, and clarinet-playing can all behave online like Fodorian mod-
ules. However, the issue of innateness of language does not concern how lan-
guage is processed online: it concerns how language is acquired. Hence the
comparable question to ask about these other abilities i1s: What must we Bive
Jenrnerﬁﬁladvaﬂcrirlordtrfnrrhenlrulntakﬂe[n::veﬂcarnLhuseuldﬁﬂcﬁ,and
hﬂuwnuchLﬁ[hk]ﬁﬂndngfﬁ”nWﬂJutunnﬁwaﬂyfnnncngninvecupamnkﬁrhey
would have anyway? In order to answer this question, we must determine exact-
Iy what they have overlearned. We have some idea of how language is struc
rured.huuvhurdi[arntdd|vernfcnrufruniqcratuh,nndluotvchihlnﬂ1drtncruuﬂy
learn it. We have no comparable analysis for these other activiries. And, as
stressed in section 4.5, we have no comparable analysis for any of the perceptu-
al, mator, or cognitive capacities in which these could be embedded.

mshxnEhmnmaLﬂmHmunmmkwhﬂmmmmeﬂmuMbe&ﬁnﬂuﬁnm
other overlearned abilities, many of which are unlikely to have a direct narrow
Lnnﬂtehasﬁ.bhnurvenlthinktheapnmﬁonisnur;usxrhunnﬂcahiuﬁmreaiprnp-
er comparison can be made, there is much empirical work to be done on other
abiliries as well as on language.

A final step is required in the genetic grounding of Universal Grammar. [f
there is a genetic basis for language learning, not present in apes, where did 1t
come from? The only reasonable possibility is through evolution. Chapter 8 will
take up the question of possible evolutionary routes to modern language. For
the moment, let me just note that Chomsky points out the balance between
]Eunﬁngandevnhuhn:[19H5:59L'“Fhmwissurﬂyrurnmsnntndayfnrtﬂdng
seriously a position that attributes a complex human achievement entirely to
months {or at most vears} of experience, rather than to millions of years of
evolution. .. .” That is, the more properties of language we can attribute to evo-
lution, the easier language acquisition is for the child.

But Chomsky immediately hedges his bets on evolutionary justification of
Universal Grammar, and continues: “or to principles of neural organization
that may be even more deeply grounded in physical law,” Though logically pos-
sthﬁsﬂMmmmekdmﬁuﬂﬁmWdwnmmumrmwm@rnmuwmmmh




