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In recent yeas the field of language aquisition has made remarkable progress In
my view, there is no areaof cognitive sciencethat has advanced at a quicker pace
The field is full of reliable and norobvious generalizaions, relations to aher
fields are understood a good ad abou the relation between namal and impaired
development is understood and the relative ntributions of leaning and
development have begunto be sorted ou in a wherent manner. In this chapter |
would like to sketch ou some of these results, attempting to gve an over-all view
of the central questions and the answers that current reseach suggests. For the
domain of phenomenal will pick one important case -- the development of central
properties of sentence structure. | have saaificed breadth of coverage in
phenomena and pedasion d technicd development in order to have space to
discussthe central questions and to make the results avail able to nonspeaalists. A
major purpose of my paper is to show how important discoveries concerning
impaired lingustic development (SLI), one of the foci of this book flow naturally
from and contribute to the advancesin the study d normal language aquisition.

The Computational System of Language

The aea of language with which | will be cncened is a cetra one, what
Chomsky (1995 cdls the computational system of language. This is the part of
language internalized by the mind/brain that is resporsible for basic properties of
sentence @nstruction -- that part of language that is central to the conwveying o
complicaed and nonrcontext-boundidess, that part of language that seems bound
up with spedes-spedfic biologicd properties. A more traditional term for this part
of language is grammar. | will concentrate on sentence grammar, mostly ignaring
phondogy, the lexicon and pragmatics.

The properties of the computational system (grammar) that | will discussinclude
properties of syntax and semantics (ignaing phondogy). There is more known



about the development of syntax, and | will concentrate on that area, athough we
will discuss semantics at different points.

The computational system of sentence grammar has two parts. First, there are
Principles that hold of all languages;, by hypothesis they are computed by the
brain as the result of genetically guided mechanisms. Second there are Parameters
that are set differently by different languages. The parameters are set by an
individual as the result of experience. The ideais that they can be set simply from
experience, so that a child can easily hone in on the correct grammar given that
she has the principles.’

This framework poses the following questions for the study of the development of
language.

(1) a How doesthe computational system of language develop?
b. What is |earned?
c. What is genetically guided?
d. What develops late under genetic guidance?
e. What kind of variation in development is there across languages?
f. What kind of impairment occurs in development and learning?
g. What does variation across languages and individuals tells us about the
genetic structure of language?

These questions are among the most central questions for any biological system
that is influenced both by genetics and by the environment, as language is. It is
hard to see how we can make progress on other developmental questions in the
cognitive (neuro-)science of language without finding reasonable answers to these
guestions.

One way to begin to think about the above questions is to ask: what accounts for
child errors, for non-adult language? In particular, we would like to know if errors
are caused by the mis-setting of parameters or by the growth of mature forms of
principles. That is, we would like to know the answersto (2):

(2) a Are parameters sometimes mis-set by children?

'A long series of works shows that the problem of parameter-setting is not so obviously simple as the theory
postulates. See Wexler and Hamburger (1973), Wexler and Culicover (1980), Manzini and Wexler (1987), Wexler
and Manzini (1987), Clark and Roberts (1993), Gibson and Wexler (1993), Dresher (1999), Fodor (1998) Bertolo et
a (1997) and many other works. Nevertheless, as we will see, since children set their parameters so well and
quickly, there should be a simple solution.



b. Do some principles take time to develop in their mature adult form?

It is quite natural to suppose that parameters are sometimes mis-set by a child and
that this mis-setting leads to observed child-errors (2a). After all, we know that
parameter settings are at least partialy the result of experience -- different
languages have different parameter-settings, and the only possible way that these
parameter-settings could be attained is via learning. As far as | know, there is no
evidence that variation in normal language development is genetically-linked, that
IS, that children from a long genetic background of Italian speakers find learning
Italian easier and that children from a genetic background of Chinese speakers
find learning Chinese easier. The fundamental empirical result is that any normal
child can easily learn any natural language’.

We could thus understand child errors as the result of difficultiesin the process of
parameter setting. Such a hypothesis has often been made. In fact, many
developmental psycholinguists have assumed that errors in setting parameters
were the only errors that children made in developing syntax, outside of errorsin
learning the lexicon. (See Wexler 1998 for discussion).

It is also quite natural to suppose that principles take time to develop in their
mature adult form (2b). After al, biological organisms generally develop over
time; their mature forms are different from their immature forms. This
development is in central cases taken to be genetically-guided, athough
influenced by the environment, but not so much as to ater the central character of
the development. In fact, the problem of development has often been taken to be
the central problem of biology.

The answer to (2b) can tell us much about the developmenta structure of the
genetic system of language. We will have to answer (2b) at least partially before
we can understand, for example, how genetics is involved in the common
observation that children do make errors in language at an early age, that their
systems are at to least some extent non-adult.

The structure of very early child sentences (up to about 3;0) tells us a great deal
about the answers to the questionsin (1) and (2). . A tool that | will constantly use
(outside of empirical investigations) is the simple confrontation of different

*There has been almost no formal empirical study of this question, and it would not be totally inconceivable that in
fact there is some genetic linkage to linguistic variation. Given the common experience that a child brought up in a
language easily learns that language, any genetic linkage would be expected to be extremely subtle.



possble answers to these questions, asking whether these answers can or cannat
predict the empiricd results. Common-sensicd as this tod is, it has only
occasionally been used in past understanding d lingustic development, where a
priori hypaheses have often been taken for granted, withou consideration d the
empiricd fads or the dternative possbilities. For example, it has often been
asumed withou empiricd argument that all errors in child language ae due to
errorsin leaning. My strategy hereisto keep al reasonable general answers open,
arguing for one or the other onthe basis of confrontation with evidence

Inflection and Tense

In this aion | will describe some very simple properties of simple sentences.
One ceitral property of sentences is that they often have tense. Tense is the
caegory which encodes certain time relations. For example, in English we have 2
tenses, present and past:

(3 a Mary likes candy (present tense)
b. Mary liked candy (past tense)

In many) languages, tense isindicaed by an "infledion" on the verb, for example
the sonlikein (3a) and the ed onlike in (3b). Tense is a grammaticd category; it
IS not the same & time For example, in (4) the time of leaving is taken to be next
week, the future, but the tense in English daes not distingush a future tense. (It
does in some languages).Tensed verbs are often caled finite verbs. Untensed o
nonfinite verbs also exist, asingoin (5).

(4) Mary leaves next week
(5) Mary wantsBill to go

There is much more to the finite/nonfinite distinction that the encoding o tense
and the form of the verb. Finite and nonfinite verbs behave very differently in
many languages.

| will give just one example of this central role of tense, an example that will soon
be of use in describing children's behavior. Many languages are what is cdled
verb-second (V2) languages. This means that in simple dauses, or the main
clauses of more complex sentences, the verb always appeas in second paition
athoughit does not appea there in most clauses. For example, in Dutch (Dutch
examples are from Wexler, Schadfer and Bol in pres9, verbs usually appea at the



ends of sentences; Dutch is what is cdled a verb-final language. But in main
clauses, the finite verb appeasin second paition.

(6) morgen gad Saskia e baek kopen
tomorrow goes Saskia a book buy
ADV ViinSUBJ  OBJ Vnorfin

'Saskiais goingto buyabooktomorrow'

Vfin indicaes afinite verb; Vnorfin indicaes a nonfinite verb. Non-finite verbs

occur at the end d a dause in Dutch. This is why kopen/buy appeas at the end d
the dause. On the other hand, gaat/goes is a finite verb; it is marked for present
tense, and it appeasin 2rd pasition in the sentence Either the subjed Saskia (a
name) or the objed een book/a book could have gpeaed in first paosition instead
of the adverb. But the verb could na have gpeaed there.

We can mostly tell in Dutch that a verb is finite or nonfinite by its infledion a
ending. We know that kopen is nonfinite becaise the verb is the roat koop plus
the nonfinite (or infinitival) ending en. gaat on the other hand shows the typicd t
ending d the third person singuar present tense (the subjed Saskia is third
personsinguar).

Syntadicians understand that the finite verb of main clauses moves (from final
pasition) to second pgaition, but we dont have to gointo the technicd discusson
of verb movement here. Finite verbs in sub-clauses remain in final position; they
dorit move.

The verb-second parameter asks whether alanguage is a V2 language or nat; there
IS ayes-no answer. (Asin much o this discusson | am ignaing complexities; |
hope that thisis understood bylingusts). Dutch is a verb-second language, as are
many other languages aroundthe world. English and French are not verb-seacond
languages. Thus in order to answer whether children sometimes st parameters
incorredly (2a) we neead to know whether, for example, they set the verb-seacond
parameter corredly or not. The remarkable difference in grammaticd structure
that is related to the dchoice of finite or nonfinite verbs has been a mgor toadl in
our ability to answer this and many ather questions.

Optional Infinitivesin Children



One of the major discoveries of the last decale in ealy lingustic development
was the discovery of the Optional Infinitive (Ol) Stage (Wexler 1990 1992 19949,
which lasts in namal children from birth (so far aswe can tell) to around 30.

(7)  The properties of the Ol stage ae the foll owing:
a.Roat infinitives (nonfinite verbs) are possble grammaticd
sentences for children in this gage
b.These infinitives co-exist with finite forms
c.The children neverthelessknow the relevant grammaticd Principles and
have set their parameters corredly

(7a) tells us that young children dften appea to leave tense out of their verbs
which require it. For example, here ae two examples from a young child (less
than 3,0) spe&ing Dutch:

(80 pappaschoenen wassen
daddy shoes wash-INF
'‘Daddy wash (nonfinite) shoes

(9) Ik pak ‘t op
| pick it up
'l pick (fin) it up

The form of the verb in (8) (ending in en) indicaes that it is a nonfinite verb.
Examples like (8) confirm (7a). But (8) is finite; it has a first person singuar
present tense, confirming (7b). Wexler (1990 1992 1994 and many other
references analyzed individual subjea data to show that at a particular age, the
child produced both kinds of verbs, finite and nonfinite’.

But there is a aucia difference in the examples in (8) and (9). In (8) the verb
(nonfinite) appeas in fina pasition, where nonfinite verbs go in Dutch. In (9),
the verb (finite) appeas in second position.” These examples are thus in acord

*Wexler (1994 suggested that the increasing ropartions of finiteness with age made it natural to think that at
extremely young ages children produce 100% nortfinite forms. Wijnen (1998, Delong (this volume) have
produced evidencethat thisis .

“(9b) is ambiguows between 2ndand final paosition, of course. | have included it to make the paint that in courts of
the finitenesgword order correlation, reseach onthe Ol stage has not courted the anbiguous forms like (9b) in
dedding where the verb appeaed. SeePoeppel and Wexler (1993.



with (7c). The dhildren are putting the finite verbs in second pgaition, where they
go, and they are putting the non-finite verbs in final position, where they go.

To show that these examples are not chaosen arbitrarily it is necessary to count all
the relevant verbs from children. Here is ome data from a study d the
development of 47 namally developing Dutch children (Wexler, Schadfer and
Bol in press.

(10)
Proportions of Optional Infinitives by age

age group % Ols
1,07-2;00 83% (126/152)
2;01-2,06 64% (126198
2;07-3,00 23% (57/253
3;01-3;07 7% (291415

For the youngest group, 83% of their main-clause verbs (i.e. 126 nonfinite verbs
out of atotal of 152 \erbs) are Ol's, basicdly ungammaticd in the adult |language.
For the oldest group (3;1 to 3,7), the Ol rate is only 7%. This is a well-
documented trend in the study d Ol's; the Ol rate deaeases over time. The same
result holds in individual children; a diild produces fewer and fewer Ol's over
time. Developing adult finitenessbehavior (essentially 100% finite utterances) is
thus not aquestion d leaning at onetime.

So it is quite dea that (7a) and (7b) hold of this popuation. To seethat children
produce baoth finite and nonfinite utterances at a given age, individual children
have to be studied. That in fad is the typicd method d studying the Ol stage,
which for reasons of spacel won't ill ustrate. | wanted to show what Ol rates look
like over a broad sample of children, so that the reader understands the great
prevalence of Ol's; to my knowledge there is no reason to think that any child in
Dutch escgoes the Ol stage & the relevant age.

In order to test (7c), we have to seewhether finite verbs appea in second paition
and nonfinite verbs appea in final position. Wexler, Schadfer and Bol did this
cdculation, following the usual procedure of only courting root (main) verbs, so



as not to make the results look ketter by courting nonfinite verbs that should be
infinitival. The results are in (11), for the same set of 47 namal children, where
only nonambiguous order is counted.

11
Finiteness/position contingency normally developing children
all normal children V2 Vfinal
Finite 1953(9%%) 11 (2%)
Non-finite 20 (1%) 606 (98%)

Almost 2,000 (99%)of the verbs in second paition are finite; only 20 are non
finite. But more than 600(98%) of the verbs in final position are nonfinite; only
11 arefinite. Finite and nonfinite verbs could hardly be behaving more differently
in terms of word order. Since most of the dildren are producing bdh finite and
nonfinite verbs, this ladk of error also means that individual children are plaang
esentially al their finite verbs in second paition and nonrfinite verbs in final
pasition.

(7c) is suppated in this data & drongy as anything in child development (or
amost all of the mgnitive sciences, in fad) ever is. Very little leavay has to be
given to measurement error or noise, even at the youngest ages. Thisisthekind o
datathat psychoogists dudying cognitive development almost never seg close to
caegoricd data. It seans quite reasonable to consider the small number of
exceptions to the finitenesgword order correlation to be performance erors or
some other kind d error of measurement.

Very-Early Parameter Setting, Learning and Imitation

From the ealiest investigations of the Ol stage (Wexler 1990f.), data like this
were taken to show that children set parameters corredly very ealy. In particular,
this data shows that children set the V2 parameter corredly. From their ealiest
utterances, Dutch children placefinite verbs in second paition and they place
nonfinite verbsin final position. Thisis what would be expeded if they knew that
Dutch were averb-seand, verbal-final language and they produced Ol's.

Children speaing V2 languages like Dutch and German na only placethe finite
verb in seand paition duing the Ol stage, but they place ay major constituent



in first position in a finite sentence, asis expeded in a V2 language. Poeppel and
Wexler (1993 showed data confirming this point in German, and there is a gred
ded of evidencethat it istrue.

On the other hand, children leaning norV2 languages, do nd show the verb-
seaond poperties. They dorit put finite verbs in second paition (this can be seen,
for example, in verb-final languages like Japanese and Korean), nor do they put
any constituent into first pasition (for example, English-speging children do na
do this). In ather words, while Dutch children show the behavior discussed above,
children developing norV2 languages do not show this behavior.

Wexler (1990f.) argued onthe basis of these kinds of phenomena that chil dren set
their verb-second @rameter (yes or no, depending onthe input language) corredly
from the moment that the question could be asked, that is, from the moment that
children entered the two-word stage, producing a verb and ancther constituent in
the same utterance (Before this gage, the question o corred parameter-setting
can't be settled by production data because utterances of one word do not give
word order information). He agued further that the same thing was true of all
central parameters concerning clause structure and infledion -- see these papers
plus Wexler (1998 for a discusson d several parameters. These parameters
included the V2 parameter, the verb-to-tense (verb raising) parameter, word order
parameters like VO or OV, and the null-subjed parameter. So far as | know, there
IS no evidence that any parameter is mis-set by young children. This is the
property | argued for in (12):

(12) Very-Early Parameter-Setting (VEPS): From the ealiest observable ajes
(around 18months), children have set their parameters corredly.

It will take an advance in experimental techniques to determine whether VEPSIs
true & even younger ages. See Soderstrom, Wexler and Juczyk (2000 for some
evidence in English that infant techniques might help us to settle that question d
edalier ages.

One might question whether the strict correlation lketween word order and
finiteness that we have shown adually does constitute evidence for corred
parameter-setting. Perhaps children are only good imitators, perhaps they are a
kind d imitating automaton that reproduces the inpu. Since dildren hea finite
verbs in second paition (in main clauses) and nonfinite verbs in final paosition,
perhaps they are ssmply repeding these verbs in the word order in which they hea
them. Let's cdl this the aitomaton view (to dstingush it from a more



10

sophisticated view of imitation which | will shortly discusg.There seemsto be no
way to maintain the aitomaton view, however.

First, the aitomaton view suggests that children dort adualy understand
sentences, they dont understand verbs and nours and how to pu these together,
for example. This contradicts the experience of not only developmental
psychadlingusts, but also of parents. | can't possbly review the evidence here, but
it isadistinctly surprising view.

Semnd the aitomaton vew doesn't explain why children always place finite
verbs in second paition, since they hea finite verbs at the end d clauses when
these dauses are not main clauses. Somehow children would have to ignare these
subardinate dauses. But how would an automaton that didn't analyze sentences
know that averb was part of asubardinate dause?

Third, the auttomaton view doesn't have aleaning theory, so far as | know. Note
that it's not enoughfor a diild to be ale to lean that one form foll ows ancther
form. To cgpture even simple V2 fads, the dhild will have to associate the finite
verb (presumably a verb with a cetain phondogy for this view) with "second'
pasition, and the nonfinite verb with "final" paosition. In addition the dild will
have to know what courts as a cnstituent, and that any constituent (including
adverbs) can appea in "first" paosition. That is "second pa@ition” is not defined as
"second word in a sentence" (We know that the dild produces utterances in line
with this knowledge).

Fourth, the auttomaton view doesn't explain why children produceOl's at al. Since
basicdly all simple sentences in the input are tensed, why daes an imitating child
go ou of her way to produce untensed sentences, sentences quite & odds with
what has been produced?

Fifth, why daoes the dild in many languages produce such a large percentage of
Ol's a an ealy age? Notice that 83% Ol rate for the 1,7 to 2,0 children in (10).
Wijnen (1999 has argued that at the very ealiest agesin Dutch, there ae acdually
100% Ol's. If the child is imitating the inpu, even if some kind d stray inpu or
mis-analysis led to the occasiona utterance of an OIl, why shoud almost all the
child's ealy utterance be Ol's, which are nat attested in the inpu.(Seefor example
Poeppel and Wexler (1993), who found noinpu OI's). Even if parents adually use
a few Ol's, for whatever reason, why shoud a young child's productions be
overwhelming OI's? This behavior is quite the oppasite of imitative behavior.
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Sixth, and qute strikingly, there ae anumber of systematic erors that children
make that have no basis at al in the inpu, but which relate to their understanding
of Ol's as nonfinite. A maor example ae the arors on subjed case in English
that do nd show up in Dutch or German. We will return to a discusson d these
errors and why they are so dfficult for an automaton model to handle in a
succealing sedion.

Thisisjust a beginning d a set of questions that the astomaton view seans quite
incgpable of deding with. Receitly there has been an attempt to make the
Imitating view more sophisticaed, to continue to think of the dild as having no
lingustic knowledge, but of having a richer set of leaning medanisms than the
simplest behaviorist views would have dlowed. A prime example of such atheory
Isthat of Tomasello (2000.

Tomasell o argues that youngchildren have essentially no knowledge of lingustic
caegories, principles or processes. He writes (p. 241) that he posits "...that in the
beginning children make virtualy no linguistic éstradions at al (beyond
something like ‘concrete nominal’)" and (p. 247) "...that at younger ages children
simply do nd possssthe astrad syntadic competence daraderistic of older
children and adults." Although e may na spedfy ages exactly clealy, the
surroundng dscusson suggests that he is claiming that children urtil abou age
3;0 dorit have lingustic cdegories. The cadegory that Tomasello concentrates
mostly onis the cdegory of "transitive verb." He is claming that children until
abou 3 dorit even have the caegory of transitive verb’. Although e doesn't
discuss these processes, his theory would assert that young children dorit have

*Critiquing Tomasello's suppcsed evidence for his view that two-yea-olds dont even know the cdegory of
transitive verb is beyond the purpose of this paper. Let me just point out that Tomasell 0's experiments which show
that children dorit much generalize from inchoative novel verbs (the ball is meeking) to transitive novel verbs (the
boy is meeking the ball) in noway establishes that children dorit have the concept of transitive verb, contrary to
Tomasello's claims. For thisis not a systematic syntadic pattern in English (the book fell/* the boy fell the book), and
it wouldn't be agood gneralizaion for the dhild to draw; it's not a generalization suppated by unversal grammar
at al. As for the experiments that show that young children who are taught novel verbs in passve form dont
reproduce them in adive form, the result is no surprise to those generative acourts (Borer and Wexler 1987, 1992
Babyonyshev et al 2001 ) which say that children at this young age dont have the syntadic basis for verbal
passves,; the lingustic system hasn't sufficiently matured, that is, the A-chain deficit theory. A more telling
experiment (on the aumption that the novel verb technique is tapping children's lingustic ailiti es at al) would be
to tead the dhildren the novel verb in passve form, (the dog was meeked by the cat.), then ask a passve-indwcing
guestion (what is happening to the dog)? . Espedally if the verb were non-actional (Maratsos et al 1983 (and thus
had no heanophonows adjediva passve, the A-chain deficit theory would predict that the dhild couldnt answer
with a pasdve form despite the pasdve introduction o the verb (seeBorer and Wexler 1987, Fox and Grodzinsky
1998 Babyonyshev et al 2001). But this experimental type wasn't dore by Tomasell o.
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such processes as verb movement or noun phiase movement until (if ever’) amuch
older age.

Tomasello claims that the dasdc leanability arguments have been made against
leaning theories that are only "straw men" --"simple a<ciation and knding
induction” (p. 247)". He daims that these aguments donit hold if these straw men
are replacal by "..the more wgntively sophsticaed leaning and abstradion
processes involved in intention reading, cultural leaning, analogy making, and
structure combining."

Tomasello's description d these "more sophisticaed" leaning processs is not
clea enough to see how they would adualy work; there is no attempt at
formali zaion, and ndhing in the way he describes them makes them look rew or
sophisticaed in any particular way.

But it is worth considering the most important process that Tomasello mentions
and that he mostly discusses, namely "intention reading." Tomasello agrees with
generative-based critiques that clasgcd imitation "very likely plays only a minor
role in language aquisition.” Tomasello saves the imitation theory by renaming
imitation; he cdls it "mimicking' (p. 218. Then Tomasello uses the name
"Imitation” for a @mpletely different process one in which the leaner
understands the intention d an ador and tries to reproduce the intention. "In
cultural (imitative) leaning, as opposed to simple mimicking, the leaner
understands the purpase or function d the behavior she is reproducing.” (p. 238).
"Thus, a dild might hea her father exclam, "Lookl A clown!" To fully
understand his lingustic behavior (with an eye toward reproducing it) she must
understand that her father intends that she share atention with him to a particular

°I write "if ever" because Tomasello would redly like to argue that even adults dorit have such processes; the sub-
text (often explicit ) of his paper isthat lingustic theory is not describing psychologicdly true phenomena. Thereis
no spacehere to illuminate Tomasell 0's misunderstandings. He somehow thinks that lingustic theory is concerned
with mathematica rather than psychoogicd properties; he seams to na understand that mathematics is a tool used
scientificdly to describe scientific theories, as in ,for example, physics. On Tomasell0's reasoning, the theory of
physics would na be "physicd", since it uses mathematics. | urge the realer to read Tomasell0's paper, to seethat
this eams to be his reasoning. There seamsto be akind d tradition in parts of psychology that says to attempt to
understand language and its development in predse, scientific terms is somehow wrong, that language can't be
studied like other fields of science, it just isn't predse enough Tomasell 0's attempts san to fall into this category.
It is difficult to square the incredible regularity and interadion o phenomena that | have reported in the text with
the anti-predse nations of language and its development that Tomasell o seemsto be urging.

This claim is false. The dassc leanability arguments were made asuming any mechanicaly spedfiable (i.e.
adualy computable in a well-grounded, accepted sense in the gritive sciences) learning theory. Seefor example,
Wexler and Hamburger (1973, Wexler and Culicover (1980. It was shown that for certain classes of linguisticaly-
motivated processes, no spedfiable leaning theory (that didn't assume spedfic lingustic knowledge) could lean
al the posshiliti es. Nothing speda had to be asumed abou "simple asociation.” As for the denia of "blind
induction”, thisis exadly what the theories that heis attacking da
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obed; that is to say, understanding a @mmunicaive intention means
understanding redsely how another person intends to manipulate your attention”
(p. 238. "To comprehend the totality of an adult's utterance, the cild must
understand hs overall communicaive intention and also the communicaive role
being dayed bythe various constituents of the utterance" (p. 239).

The theory seans to be this: the diild can somehow (unspeafied) figure out what
the ault intends to say, and the dhild then maps the string d sounds to this
intention; furthermore in some even more mplicaed (unspedfied) way, the
child can figure out what the constituents of the intention are and howv these ae
mapped to the constituents of the sentence. (seep. 239).

This suggestion appeasto be the magjor theoreticd proposal that Tomasell o makes
concerning howv language learning takes place Interestingly, the basic assumption
-- that children need to be ale to figure out something abou the intended meaning
of an utterancein arder for language leaningto proceel -- is a staple of generative
aqquisition theories, at least since Wexler and Hamburger (1973, Hamburger and
Wexler (1973 and Wexler and Culicover (1980. Those authors argued that
"semantic information" had to be avail able to the language learner, and they gave
an explicit discusgon d this assumption, and what had to be assumed to make it
work. (See Wexler (1978 for particular attention to this point). Essentialy the
semantic information helped the leaner to construct the "dee structure" of the
sentence

The agument was mathematicd and empiricd, in the tradition d scientific
reasoning. Namely, certain linguistic variation pasbiliti es couldn't be leaned if
only "surfaceinformation” (Wexler and Hamburger's term) were avail able to the
leaner; the leaner had to supdement this with information concerning the
intended meaning.

In more modern learning theories, changed as the result of more recent discoveries
concerning the form of syntadic parameters, the same basic assumption abou the
necessty for semantic information helping the leaner is made. Thus Gibson and
Wexler (1993, for example, assume that semantic information helps the leaner to
figure out which NP is the subjed of the sentence and which isthe objed.

The esential point is that Wexler and Hamburger and Wexler and Culi cover
showed that even with the semantic information, there were unleanable lingustic
proceses unless it were asumed that the leaner had access to grammaticd
universals. In the cae of Wexler and Culicover, they were very concerned with
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showing that leaners could lean their language from fairly simple sentences,
since very young children can't hande very long sentences. They demonstrated
that transformational grammar (in a spedfied sense) could be leaned from
sentences with no more than two degrees of embedding, so long as children had
accessto semantic information and universals of grammar. Both were necessary.
Andthiswas formally, mathematicaly demonstrated.

Although m@rticular theories have danged, this is the essence of theories of
language leaning in the generative tradition -- both semantic information and
grammatica universals are necessary for language leaning. Tomasello pasits that
semantic information (what he has relabell ed "intention reading") is necessary and
helpful for language leaning. | agree @mpletely and am glad that he has accepted
these aguments from generative leaning theory. But withou making any
arguments, Tomasello also says that semantic information (intention reading) is
sufficient for languege leaning. There ae good arguments otherwise, and
Tomasell o makes no courter-arguments.

Let us cdl Tomasello's theory the "intention leaning' theory (with its most
singuar charaderistic being that the dild has no gammaticd caegories). How
does the intention leaning theory do onthe six problems that | mentioned above
for the automaton view? It seams to overcome the first problem, since, unlike the
automaton view, the intention learning theory does asaume that chil dren attempt to
understand sentences. But on problems 2 through 6 | seencthing in the intention
leaning theory that can solve these problems. If the dhild doesn't have accesto
grammaticd categories or to the setting o parameters, there is no way to explain
the patterns of Ol behavior.

In fad, Tomasdllo does explicitly try to explain Ol behavior via the intention
leaning theory. He writes (p. 240), that "...amgor part of the explanationis very
likely the large number of nonfinite verbs that children hea in various
constructions in the language aldressed to them, espedally in questions such as
Should he open it? and Does she eat grapes? The dild might then later say, in
partially imitative fashion: He open it and She eat grapes.”

This sans to be an attempt to ded with ore of the problems | raised, namely
problem 4: why daes the diild use Ol's at al? Tomasello here retreas from the
"Intention leaning’ theory and move bad to the "mimicking" theory, which he
ealier rggeded. For the inpu was in the form of a question, on hs acourt, and
yet the child uses the formsin a statement. Surely the diff erence between question
and statement is one of the most simple and hasic aspeds of communicaive
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"Intention." Any intention-reading leaner would and shoud pay attention to the
major diff erence between the intentions of questions and statements, and wouldn't
asciate aform that goes with ore intention (the question) with ancther intention
(the statement). And there is goodevidencethat the child does pay attention to this
difference young children do na use auxiliary-first (inverted) order to make a
statement; they would do that if they imitated questionword order when they were
making a statement. What does intention-reading theory have to say abou why
word order isn't mis-leaned whereas verb form is mis-learned?

So Tomasello seams to rejed intention reading here, and gaes badk to mimicking.
But then we have dl the problems assciated with mimicking, that Tomasello
explicitly acknowledges, as he rejeded mimicking.

But putting aside the faa that Tomasello's suggestion abou why Ol's exist
contradicts his theory (being more dli ed with the astomaton view), we still have
many problems. In most of the other Ol languages discussd in the literature (e.g.
al the Germanic languages except English), questions are naot typicdly asked by
using afinite inverted auxili ary, plus a nonfinite verb; they ony are when thereis
amodal or other type of auxiliary in the meaning d the sentence But for amain
verb, the verb itself is used: isg sie Ei/eats $e ggs'does de et eggs?
(German). Children tend to use 100% (or amost 100%) Ol's in their youngest
ages. On Tomasell o's propasal, this means that chil dren use the question model for
the form of the verb amost 100% of the time, for some unspedfied reason
ignaing the dedarative inpu. But then children shoud produce the finite verb
before the subjed almost 100% of the time, when they're using orly afinite verb,
sincein questions the main finite verb always preceales the question. But they very
rarely dothis, certainly nathing like 100% of the time.

None of questions 2 through 6 are answered by Tomasello's suggestion. For
example, consider question 2 why dorit children use the input that has finite verbs
at the end d the dause (any sentencewith afinite verb in an embedded clause) to
imitate and thus put finite verbs in sentence final paosition instead of verb second
paosition. We have drealy seen that they essentially never do this. So children use
some misleading inpu to lead to an almost 100% error rate but dont use other
misleading inpu at all, they get a 0% error rate. The theoreticd and technicd tools
dont sean to be avalable in intention realing leaning theory (or in the
mimicking theory to which Tomasello retreas) to explain substantial empiricd
properties of development.
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It is very important to reiterate that | am not criticizing the notion d intention
reading/leaning; athougha very difficult concept to work out explicitly | have
long argued that it is part of language leaning and the generative field mostly
accepts this proposal. So it is useful for Tomasello to updite the multi-purpose
leaning schod of language leaning so asto help it to become more agnitive, at
least recognizing the neal for the diild to attempt to understand what is being
said. This is an advance beyond automaton theories. What | do find wrong in
Tomasell o's theory, and ather anti-generative, anti-nativist theories of its type, is
the daim that geneticdly-guided knowledgeis nat part of the child's endowvment. |
welcome Tomasell o's reaognition that traditional leaning theory approades were
too limited, and hoge that as he a@tempts to add concepts to the theory he will ke
adding the ones that have been proposed in generative-based theories. If he and
others attempt to acdually work out processmodels of leaning, as has been caried
out in detail in generative leaning theories, he might discover that intention
leaningisnat sufficient.

| will return to intention leaning when we discuss case arors (problem 6).
Meanwhile we can conclude that the strict patterns of morphdogy and word-order
correlations that children producein the Ol stage is goodevidencefor their having
set parameters corredly.

Ol'sin Engdlish

One of the reasons that it took so longto discover the Ol stage is that so much
modern work (since rougHy Brown (1973 on language aquisition haes been
caried ou in English o influenced by reseach on English. Unlike other
Germanic languages, Romance languages and many/most other languages that
have nonfinite forms, the English infinitival verb has no audible infledion. The
infinitival form of the verb sounds just like the stem of the verb, to gg to walk, to
eat. Compare the infinitival form of speak:

(13) French: parl + er
German: sprech + en
English: spe + %]

The English infinitival suffix is phoreticadly zero, it's unpronourced. Therefore
Ol's weren't discovered becaise there was no obvous "extra" morpheme that had
been added to the verb while the tensed/agreament morpheme was omitted. In
Dutch we saw that en is added to the stem when children produce an OI, and this
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form is extremely naticedle, it's clealy nat a stem, it doesn't belongthere. So it's
just an acadent of English that Ol's are alessobvious phenomenon

But Ol's clealy exist in English, as Wexler (1990f.) showed. As was well-known
since Brown (1973, children often produce what sounds like the stem form
instead of the third person singuar form, for example push instead of pushes.
Similarly they produce what sounds like the stem form instead of the past tense
form, for example push instead of pushed. Wexler argued that these forms were
expeded if Tense were omitted from the structure and a nonfinite form was
therefore the gpropriate form. The analysis of the form would be & in (14),
where the phoreticdly empty morpheme @ is the spell-out of the non
finite/infinitival morpheme in English:

(14 a pushes --->  push + %]
b. pushed ---> push + %]

These nonfinite forms in English showed all the properties of Ol's. For example,
the propation d nonfinite English forms deaeased in a dhild as the dild aged,
just as Ol's do. Wexler also showed that children understood the grammeticd
properties of the tense morphemes in English, just as they understand the
properties of the finiteness morphemes in ather languages. For example, they
appea only in the correa positions, children for example dorit say Mary not
pushes the chair. If they omit the auxiliary they say Mary not push the chair.
Furthermore, children understand the semantic properties of the tense morphemes;
they donit use the present tense morpheme when past is appropriate (* pushed --->
pushes) or the past tense morpheme when present is appropriate’ (pushes ---
>pushed) (Rice, Wexler and Cleave 1995 Rice and Wexler 1996

for children 3 and abowe, Schiitze and Wexler 2000for 2;6 and dder). In either
case, children in the Ol stage might use the "stem" (nonfinite) form instead of the
corred tense form, but they won't substitute the wrong tense form. All these
predictions and many cahers follow from the assumption that young English-
spe&king children are in the Ol stage even thoughthere is no obvous "infinitival"
morpheme.

*These experiments were dorein ardinary discourse mntexts, and the prediction d courseisjust for these. Children
might have somewhat diff erent properties of tensing in spedal contexts, for example in narratives children even at
older ages smetimes use present tense more than is used by an adult. But these diff erences involve conventions of
discourse; children clealy aren't making mistakes on whether to use aparticular morpheme & a present tense or
past tense morpheme.
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The Ol stage is cdled that, the Optional stage, becaise of its most prominent
charaderistic in the original languages in which it was discovered. But as Wexler
(1990f.) argued, the stage is in noway limited to what are traditionally cdled
"infinitival" forms. Rather, the prediction is that non-finite forms occur; often
these do nd take the form of infinitives. For example, in many sentences in
English, finiteness is marked orly by an auxiliary. These auxiliaries have no
semantic function aher than to mark the infledional properties of finiteness(tense
and agreament). The Ol stage predicts that these morphemes are omitted for the
same reasons (which we have not discussed yet) as are the infledional finiteness
morphemes on the main verb. This prediction is drondy confirmed, in English
and in many ather languages. An English example is that auxiliary be is quite
often aomitted by children: Mary going.

The prediction is quite strong Namely, when measured by rate of use in
obligatory context, the finitenessmorphemes in English shoud pattern together in
development, taking a very similar course, showing relatively minor fluctuations
from ead aher. Exadly this was shown by a detailed analysis of longtudinal
data from a large group d children using structural equation modeling in Rice
Wexler and Hershberger (1998.

At the same time, other morphemes that share identicd surface (phondogicd)
patterns donit behave similarly to the finiteness morphemes. As Rice and Wexler
(1996 show, plural sin noway patternslike third personsinguar s. The latter isa
finiteness (tense) morpheme, and thus part of the Ol stage predictions, the former
isn't. Plural s develops much faster than third personsinguar s; thereis hardly any
delay. It does nat pattern w/ the finiteness morphemes, as expeded. For this any
many ather reasons, we know that the use of morphemes that we ae discussngis
not delayed because of their particular surfaceor phondogicd properties; rather
there is adeeper grammaticd fador that underlies the Ol stage.

ubject Case

One of the most important feaures of the Ol stage analysisis that it alows us to
bring together in the same system amyriad of phenomena which have been knowvn
to some degree but which have previously had to be understood in completely
different terms. It has been known for a very long time that children in English
often substitute ACCusative cae pronours for NOMinative cae pronours. They
often produceformslike (15):

(15 aher going
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b. me here
c. himlike candy

In English, subjeds of root clauses are NOM, he, |, he instead of the ACC forms
used in (15). Schiitze and Wexler (1996 showed that the cae arors that children
made were dways substitutions of the ACC form for the NOM form; they
esentialy never substituted NOM for ACC. That is, in oljed positions, for
example, children always used ACC forms; we dont hea children produce
utterances like Mary likes he.

So ore of the major fads that hasto be explained is this asymmetry. It can't foll ow
from any kind d standard "frequency” argument. As Schiitze and Wexler point
out, Colin Phili ps has shown that in the inpu NOM forms are much more likely to
appea than are ACC forms. So the dildren are going ou of their way to
substitute the form that is far lessfrequent in theinpu.

Ancther mgor fad is that the incorred ACC subjed forms like (15) essentialy
never appea when the verb is finite. They only appea when the subjed is an Ol.
Here, for example, is the table from Schitze and Wexler (1996 analyzing the
CHILDES data of Nina (McWhinney and Snow 1985. (See &so Loeb and
Leonard 1991

(16)
Nina's 3rd person singuar subjed pronours. finitenessvs. case
Subea Finite Verb Nonfinite Verb
he+she 255 139
hint+her 14 120
Percent nonNOM 5% 46%

There is an extremely small posshility of using ACC subjed pronours with finite
verbs.’Schiitze and Wexler provide statistica arguments that this effed is not one
simply of corred case and corred finiteness developing simultaneously; rather a

*The murter-examples are atually smaller than 5% because for independent reasons Schutze and Wexler develop a
more cmplicated model, the AGR/TNS Omisson Model, or ATOM, which is a better description o the Ol stage
than the Tense Omisson mode that | am essntialy discussng here. Under ATOM, some of the 5%
counterexamples are not counterexamples. | briefly describe ATOM later in the text, but | won't take the spacehere
to explain the particular expedations abou subjed case.
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child at a given age shows a strong correlation ketween finiteness and case-
marking such that the dild will alternate finite and nonfinite verbs, and NOM
and ACC subjed case for pronours, but will never use ACC case with a finite
verb: *her isgoing naw.

The ampiricd linkage of ACC subjedsto Ol's suggests that in fad ACC subjeds
are only possble because Ol's exist. In my ealier work (e.g. Bromberg and
Wexler 1999 | suggested that ACC pronours were default pronours, used
becaise TENSE was missng in Ol's, on the asumption that NOM was only
possble with tensed subjeds. Schitze and Wexler provided a more detail ed
model, arguing that it was the AGREEMENT part of the finite verb that licensed
NOM case. Since Ol's ladked agreament, they couldn't license NOM case on the
subed, and the default pronounwas used. There is goodreason to believe that in
fad, agreement is resporsible for NOM, but | won't take the space here to go
throughthe aguments. SeeSchiitze and Wexler's paper.

Schitze and Wexler proposed the AGR/TNS Omisson Model (ATOM), which
says that in the Ol stage, either AGR or TNS is optionally omitted by the dild.
The nonfinite form of the verb is used whenever either AGR or TNS is missng.
When AGR us present, whether or not TNSis missng, the NOM subjed pronoun
Is €leded. When AGR is missng, even thoughTNS is present, the default case
form of the pronounis sleded.

What is a default form of case?It is the cae form that is used when there is no
structural case position. For example, in English, we say it's him, nat *it's he. Or
we aswer the question who wants candy? with me, but not with *1. In these
pasitions of the pronoun nothing in the structure of the sentence dictates whether
the cae shoud be NOM or ACC, so the default form takes over, and thisis ACC
in English. Schiitze and Wexler in fad showed that English-speging children in
the Ol stage dways corredly used the ACC form of the pronounin true (adult)
default paositions.

As Schitze and Wexler discuss in German and Dutch the default case of noun
phrases is NOM, not ACC. And they discussthe literature which shows that the
English subjed case aror is naot replicated in German o Dutch. Thisis exadly as
predicted. When the verb is an Ol in German o Dutch, the dild will use the
default form, just as in English. But the German/Dutch default form is NOM, so
the ahild will use the NOM form. And this is exadly what happens. In contrast to
the 46% ACC rate for Nina @owve, German o Dutch children in the Ol stage use
esentially noACC subjeds, even o Ol's. Therate is amost 0%.
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So nowv we have ancther fad that children in the Ol age-range have leaned. They
know what the default form of case is in their language. The default form varies
from language to language: ACC in English, NOM in German/Dutch. This means
that it must be learned from experience. Given the results above, we know that
children in the Ol stage have orredly leaned the default form in their language,
even when these have oppaite vaues, eg. ACC in English, NOM in
German/Dutch. So just as in the cae of parameters (and default case could be
looked at as a kind d parameter, thoughit doesn't have to be) children lean the
language-speafic aspeds of simple dause andinfledional structure very ealy and
very well.

It is no mystery how children lean the default forms. Althoughwe dont know the
answer, becaise nothing is diredly known abou leaning in language (because of
the difficulty in olserving an ad of leaning), it seems pretty reasonable to infer
that children chocse & the default form just that form that appeas in "default"
contexts, that is contexts where there is no structural case paosition. Given their
knowledge of the Principles of UG, children can cdculate which contexts these
are, and it remains only to lean which form appeas in these contexts. This
leaning is dore by simple observation, given the cdculations that children
perform.

So the Principles and Parameters framework, together with the theory of Optional
Infinitives understands why children behave & they do, why they give these
complicated and spedfic interadions between tense and case, for example.
Furthermore, this theory understands how children could easily learn default case.

How would an Imitating/Automaton model attempt to ded with these fads? Since
ACC forms dont occur in subjed positions for the most part, why daes the dild
produce such? For the Intention Leaning wversion d an imitation model,
Tomasello (200Q p. 2400 suggests that children in English imitate the kind o
pronounthey hea in constructions like let her open it; "they may just imitatively
lean the end part of the sentence.." These ae small clause @nstructions, which
take ACC subjeds. This means that children have to ignare the fad that these
forms never occur as the first word (subjed) of the main sentence One wonders
how they could ignare this fad and at the same time lean, say, the verb-seacond
property of German o Dutch, which they know so exquisitely? As a leaning
theorist, | would be delighted to see aleaning medanism that could have both
those properties.
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Tomasello says that children "basicdly never" use NOM pronours for ACC
pronours® (*Mary hit I) and that the reason for this is that "..they never hea
adults sy anything like thisin any lingustic construction." What he must mean is
that NOM pronours never follow verbs, that is, he is assuming that sequences of
words occurring rext to ead ather are aucia for imitation, although e doesn't
state his assumptions explicitly. At any rate, his claim is false: consider sentences
like Mary knows | like candy, or who did Mary tell | like candy? In the first
sentence the NOM pronoun| follows the verbs knows; of course, | is not the
objead of knows. In the second sentence, the NOM pronounl foll ows the verb tell.
Of course, the pronounis not the object of tell; in syntadic terms there is atraceof
the objed between tell and |. But Tomasello is assuming that children have no
knowledge of such syntadic caegories, of relations like subjed and ohed, of
traces; presumably they are only paying attention to sequences of words. So there
IS evidencein the input for NOM pronours following verbs, in the sense of inpu
revidencerelevant to Tomasello’s moddl.

But the situation is far worse. For we know that in German or Dutch children do
not use ACC subjed pronours Y et the German o Dutch equivalents of Mary saw
him go exist, with ACC NP's as the subjeds of the small clauses. So the inpu
situation in German o Dutch is smilar to the inpu situation in English, with
resped to the juxtaposition d& ACC case and nonfinite verbs (him go). On the
imitation leaning model, Dutch and German children shoud produce @& many
ACC pronounsubjeds as Engli sh-spe&king chil dren. But they dont produce any.

The methoddogicd problem with the imitation leaning view is that its
medianisms are not well-spedfied; ead time a phenomenon in children is
discovered the model can make up areason why there is evidence in the inpu for
it. This is what Tomasello (p.232 cdled a "fudge fador" when he discussd
maturation. But maturational theories (Borer and Wexler 1987, 1992
Babyonyshev et a 2001 among dhers) make aosslingustic predictions abou
differences in development, which could easlly invalidate the model. Tomasello
hasn't tested hisideas against crosslingusticdly different predictions -- so far as |
know the observations that | have just made ae the first such tests of the imitation
leaning ideas, tests which have a negative outcome. In contrast to formal
maturational ideas that have been proposed, it is harder to make such predictions
for the imitation leaning view, becaise what couns as an adult model and what

“Tomasello deesn't reference any papers on the pronounfads in children, but the patterns he is assuming are some
of those agued for in Schutze and Wexler (1996. He treds the pronounfads in the same paragraph as the use of
Ol's, suggesting that he impli citly recognizes that it has been argued that the phenomena go together in the Ol stage.



23

counts as imitation and what courts as an intention have not been spedfied
sufficiently. Nevertheless | believe that the aguments that | have just made pretty
much show that the imitation leaning vew is wrong for the caes that | have
discussed.

The theory that | have proposed, linking Principles, Parameters, and Ol's explains
this result; it predicts it clealy. Children learn the default case form of their
language. They can't lean this from the subjeds of Ol's, since these sentences
donit exist in the ault inpu. But they learn the default form, as | suggested abowve,
from sentences with NP's that are not in a structural case pasition. Oncethey lean
the default case form, they useit for the subjed of Ol's.

But the imitation leaning view has no recmurse to anation like "default" case. For
such anation presuppases anation d "structural" case. The default caseisjust the
case that is used when the NP is not in a structural case position. The imitation
leaning view by definition asserts that the diild has no implicit notion d
structHraI case. Thusit can have noimplicit notion d default case, in the relevant
sense.

Note that what an imitation leaning view --like dl such views which deny that
youngchildren have any kind o computational lingustic system -- would like to
asert isthat the notion d default that | have defined can be replacel with anation
based onfrequency in the inpu. That is, it would like the default form to be the
most frequent form in the inpu. But thisis just false; we have drealy seen that
the NOM form in English, which is not the default form, is by far the most
frequent in the input. In Dutch and German, the default form is NOM; althoughl
haven't seen any data, presumably NOM is the most frequent form in the inpu in
these languages also. So the sense of default that is neeaded is orthogora to
frequency in theinpu. What is needed is a computational notion d default, part of

“Tomasello's paper appears to na understand the relationship between finiteness and subjed cese, a dassc fad
abou languages that any theory would have to take acourt of. He makes a paoint of discussng what he cdls the
"incredulity construction” (p 236, examples like My mother ride a motorcycle! He writes that this construction "is
very oddfrom the point of view of the mgjority of English sentence-level constructions because the subjed isin the
acwisative cae ...and the verb is nonfinite." He somehow wants to remove this construction from the "core" of the
language. He seems unaware of the fad that the construction has been discussed (sometimes at length) in many Ol
papers. And uraware that the ACC case follows from the nonfinitenessof the main verb. For example, in languages
with NOM default case, the subjeds of this construction are NOM, despite the non-finite verb. For Tomasell o, the
construction is just some strange thing that doesn't obey grammaticd rules- he thinks it's gpedal to English. But its
ubiquity and law-like behavior make it understandable within UG analyses.
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the diild's g/stem of language. Children, it turns out, and nd surprisingly, have a
computational system of language.”.

Variation across Languages in the Ol-Stage: the NS OI Correlation

One of the most interesting fads in the study o Ol's is that, athough many
languages go throughsuch a stage, many do na. For example, Italian, Spanish and
Catalan do nd go throughthe Ol stage. The percentage of Ol's in these languages,
even at very ealy ages, is extremely small. More than 20 languages have been
studied at this point, and there is a generali zaion that fits the data perfedly so far,
asin (17) (Wexler 1998 also see Sano and Hyams 1994):

(17) The Null-Subjed/Optional Infinitive Generalizaion (NS/OI): A child
leaning alanguage goes throughthe Ol stage only if the language is not an INFL-
licensed nul-subjed language.

NS/Ol says that Italian, Spanish and Catalan won't go through the Ol stage
because they are null-subjed languages. German, Dutch, English and French, on
the other hand, are nat null-subjea languages, and they do gothrough the Ol
stage. SeeWexler (1998 for adiscusson d more languages and more data.

The question is, why shoud NS/OI hold? Wexler (1998 derives the existence of
the Ol stage & well as NS/OI from the asumption that what charaderizes young
children is a particular limitation on their computational systems, the Unique
Checking Constraint.

(18) Unique Checking Constraint (UCC): Children can orly chedk once against
the D-feaure (the Determiner fedure, that is, the fedure that charaderizes noun
phrases= NP’ s) of their subjeds, whereas adults can dothis more than orce

UCC is a developmental constraint on the computational system of language; it
holds of young children and fades out over time -- it is not a @nstraint on the
adult grammar (UG). Moreover, UCCisnot subjed to parametric variation, it isn't
that some adult languages have UCC and ahers dorit and that the dild has to
learn whether UCC hdds. UCC is smply a constraint on children at a particular

“In a way, the intention learning model's lack of spedfication o a leaning theory is in line with the historicad
foundhtions of such theoriesin Psychology. The most famous (radicd) behaviorist of al -- B.F. Skinner -- wrote a
famous article in which he agued that theories of leaning are not necessary. This ientific primitivism is one of
the reasons that Skinner's research, despite its many interesting experimental findings on schedules of reinforcement
in rats, has had littl eimpad in modern cognitive science.
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iImmature time. One might think of it as parallel to constraints which dorit allow
children to walk at a particular time.

| just wanted to briefly discuss the UCC here, to gve the darader of the
explanation; seeWexler (1998 for afull discusson d UCC. Let metry to explain
here in an intuitive manner how UCC works to predict NS/OI. First, as |
mentioned ealier, Schitze and Wexler (1996 argued that the Ol stage is best
described by the AGR/TNS Omisson Model (ATOM). There ae two infledional
functional caegories, AGR (Agreanent) and TNS (Tense). ATOM says that in the
Ol stage, either AGR or TNSis omitted by the dild. Thisyields Ol's, since many
infledional morphemes on verbs can't be inserted withou both AGR and TNS
being present, the result being the infinitival morpheme, thus the OI. For example,
sin English spedfies both agreanent (third person singuar) and tense (present). If
AGR or TNS is omitted, s can't be inserted, and the nonfinite morpheme (the
phoreticdly empty morpheme in the cae of English), enin Dutch, etc.) isinserted
on the verb. Schitze and Wexler argue for ATOM on the basis of the particular
constellation o effeds of subjed case arors.

Why does ATOM hold? Wexler (1998 argues that ATOM follows from UCC. In
current syntadic theory (Chomsky 19995, it is argued that functional caegories
like AGR and TNS have D-fedures, and that these D-fedures (unlike the D-
feaures of NP's) are uninterpretable. Therefore, to oltain a wherent meaning, the
uninterpretable feaures must be diminated. This is dore by cheding the
uninterpretable D-feaures of AGR and TNS against the D-feaure of a NP (the
subed NP). The ideaisthat asubjea NP has to ched the D-feaures of both AGR
and TNS. For the aiild, UCC prevents this from happening. Therefore dildren
omit AGR or TNS. Thusthe UCCimpliesthat the Ol stage exists andis described
by ATOM. In ather words, the Ol stage results from the difficulty in the dild's
computational system of cheding some syntadic fedures.

Informally, one might think that UCC prevents a subjed from moving to bah
AGR and TNS, and that if a subjed hasn't moved to these functional caegories,
they are ill-formed: al verba functional categories demand to see anea-by
subjed. Thus the dild has to eliminate ather AGR or TNS, so as to make the
sentence well-formed. The dild's grammar, like ault grammars, won't tolerate
AGR or TNSwithou alocd subjed.

An Italian-spe&ing child shoud have the same difficulties due to UCC, and in
general she does. However, in [talian, AGR doesn't have to be chedked against,
because it itself is interpretable, as the subjed of the sentence (the traditional idea
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abou null-subjed languages). Thus the subjed NP in Italian orly has to chedk
against TNS, not AGR, and this amount of cheding is not too much, it doesn't
violate UCC. So the Italian-spe&ing child (or a diild leaning any nul-subed
language) does not have to omit AGR or TNSin order to satisfy the UCC. Thusall
feaures are spedfied in productions of the Italian-spe&king child; there is no Ol
stage. Thisiswhy NS/OI halds.

Using the same informal analogy, we can say that the subjed only has to move to
TNS in Itaian, not to AGR at al (there is grammaticd evidence that this is
corred). This is becaise AGR itself operates like a subjed in nul-subed
languages. Since only one movement is necessary, UCC isn't violated; the cild
has no reason to omit either AGR or TNS, and keeys both. Thus the finite
morpheme, which depends on bdh AGR and TNS, can be inserted, and the cild
doesn't produce an Ol.

UCCwill still have an effed on children spe&king languages like Italian, but they
won't produce main clause infinitives, for reasons that I've just given. However,
they are predicted to amit auxili aries (for reasons given in Wexler 1998, and they
do, during the Ol age-range.

Cross-Linguistic Variation in Development

Althoughthe description in the last sedion d the underlying theory of the Ol
stage (the UCC) was very brief, | wanted to introduceit just so that | could discuss
the dharader of the explanation. We still have to ask why UCC halds and haw it
goes away as children age. But given UCC as a @nstraint on youngchildren, we
not only seewhy the Ol stage eists, but we dso seewhy many languages do nd
gothroughthe Ol stage.

In ather words, there is an interadion between developing pinciples of the
computational system of language (e.g. the UCC) and the adual language that the
child isleaning. Sincethe dhild is such an excdlent leaner of parameters (VEPS
also seeWexler 1998for arguments that the dnild learns corredly from very ealy
whether or not her language is a null-subjed language), she knows whether or not
her language is a null-subjed language, that is, whether or not AGR has to be
cheded, and therefore UCC doesn't come into play in alanguage where the dild
isn't chedking AGR. It is the interaction of universal developing principles and
what islearned in a particular language that determines the lingustic behavior that
we observe.
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Note that the model does not say that children lean the parameters of Italian better
than they learn the parameters of English or Dutch. The relevant parameters are dl
leaned quckly and well (VEPS. It just turns out that once the child has leaned
the parameter values in dfferent languages, these values interaa differently with
the universal developing pinciples, that both English and Dutch-spe&king
children are subjed to (e.g. UCC).

This is quite adifferent picture than the traditional one in generative grammar-
oriented studies of lingustic development, and also of more traditional studies. It
IS a picture which assumes (and shows) that children are excdlent leaners of
language-particular properties of language. But there ae some universal
constraints on the developing child that might not exist on the ault, and these
interad with the principles to form what looks like very different behavior. But in
now way or it is learning deficit. After al, the detailed leaning (of parameter
values, of default case, of agreament and aher infledional forms) is exquisitely
predse. Children are excdlent leaners of language-particular fads and they know
universal grammar principles. However, they have some particular computational
limitations as aresult of their immeaturity.

In fad, there ae awide variety of developmental diff erences aaosslanguages that
the Ol model that | have outlined explains. Some of these dfeds are quite
interestingly subtle; for example, effeds on rates of Ol's, as oppased to the
presence or absence of Ol's. In particular, there ae large differences in Ol rates
aaosslanguages that do have Ol's in the gpropriate aje-range. These dfeds are
understood bythe interadion d the particular morphdogy d the language with
the ATOM, which describes the Ol stage. For example, English children in a
particular age-range show a larger rate of Ol's than doDutch children at the same
age. These results are understood byan analysis of the verbal morphdogy o the 2
languages, and the gplicaion & ATOM to this morphdogy. The differentia rate
Is predicted. See Wexler, Schadfer and Bol (in presg for the analysis and data.
There ae quite afew other cases like this, which we have no spaceto dscuss

In recent reseach the UCC has been applied to explain an even more diverse
range of phenomena in the Ol age-range. Thus Hagstrom (2000 and Bae and
Wexler (2000 have explained a particular well-known word order error in the
development of Korean using the UCC. Namely, in the so-cdled "short form
negation” structures, an/not normally appeas after the objed, yielding the word
order in (19a) in this SOV language:

(19 a Subeda Objea anV
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b. *Subjed an Objea V (child form)

Children, however, often producethe form in (19b). Althoughwell-documented as
an existing error, there has been no satisfadory explanation d why children go
strondy against the inpu and creae the wrong form. Hagstrom and Baek and
Wexler propacse that in adult Korean, the objed raises, cheding twice Thus the
UCC prevents this oond cheding, forcing the objed to remain in a lower
position, and thereby credaing the word order error in (19b).

Baek and Wexler show that a predicted correlation hdds, namely that when the
child fail s to raise the objed (19b), he never inserts ACC case, dthough e often
inserts ACC case when he does raise the objed (19a). There ae anumber of other
phenomena that are predicted and tested, and a detail ed syntadic theory is given.
The point is that a cnstraint on child grammar that explains the Ol stage (and the
failure of the Ol stage to hdd in some languages) aso explains a wmpletely
different type of error in an urrelated language. Developing constraints have
effeds throughou the grammar. What looks to be unrelated phenomenaologicdly
Is in fad the result of the same caise. We dorit see a(phenomenologicdly)
comparable kind d error in English becaise English daesn't have the same
doulde-chedking pocessof objed raising.

The implications of the method and results are striking. It isatruism of reseachin
developmental psychadlingustics that children's behavior looks quite different in
different languages. Of course, we exped that diff erent developing languages will
exhibit properties that are different ssimply becaise the languages themselves
differ. But the arors look dfferent too. The genera problem in the field is very
old and it had been hard to figure out its solution. Why shoud children subjed to
universal principles make adifferent kind d error, even when the eror wasn't
simply the mis-setting d a parameter?

Furthermore, we have a picture in which strikingly different effeds in child
language ae seen to be due to the same cause (e.g. the subsumption d the Korean
word arder error to the UCC). We dont have to seach for a different cause for
every different kind o child error, a particularly unheppy situation for a field that
aspires to be ascience. The field o child language begins to take on at least the
hope that it might aspire to the theoreticd, empiricd and methoddogicd
standards of the more traditional "hard" sciences.

|sthe Ol Stage Due to Learning? No
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The big question is, why the Ol stage? Suppcse we take the Ol stage to be
acournted for by the UCC from the last sedion. Why dces it hold of children?
What causes the Ol stage to end? Answer: The going away of the UCC. But what
causes the UCCto goaway?

The aswer from traditional approadhes to language aquisition, including
traditional generative grammar approadies, isthat the dhildren learn to leave the
Ol stage, they lean that the UCC doesn't hald. In my view this traditional answer
canna beright. Leaningis by definition a diange in the mgnitive system due to
the informational content of experience for example, children lean to spell thein
English; they dorit lean to have teeh (even if it turns out that teeth are strengthed
by use; thereisnoinformational content in using teeh). Leaningisthe picking up
of information from the eavironment; it isinfluenced by many variables. Leaning
implies that the behavior under discusson follows the laws of leaning, for
example, that leaning changes to match the inpu and that lots of clea inpu will

result in leaning that matches the input well. Emergence from the Ol stage cannat
be the result of leaning. Here ae 4 excdlent reasons; there ae more that we will

discussas we find further sources of evidence, in studies of the caises of leaning,
in behavioral genetics andin studies of impaired development.

(20) Problems for the Hypothesis that Learning is the Cause of the Fading Away
of the Ol-stage

a. The evidence avail able to the dild for finitenessbeing required in main clauses
IS enormous, existing in al inpu sentences. Children hea thousands and
thousands of finite sentences, and very few sentences with main clause nonfinite
verbs. There is a tendency to spe& shortly to children (Newport, Gleitman and
Gleitman 1977, so that children hea fewer subadinate, potentialy infinitival
clauses than adults. At any rate, all sentences have afinite verb in the main clause.
It is difficult to seewhat kind d a leaning medanism could be so faulty that it
took several yeasto lean that finitenesswas required. This is espedally so since
there is excdlent evidence that children knaw the infledional morphemes, with
their grammatica and semantic properties, in the Ol stage. E.g. they know that sin
English can be used orly with third person singuar present tense verbs. So they
have eaily leaned the properties of s. Except for one -- that it is obligatory rather
than optional.

b. (i) If it isaquestion d leaning, why shoud children start out mostly with
forms that are naot the most common formsin the input? Consider for example, the
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83% Ol rate in 1,6-2;0 Dutch children in (10). Since dildren hea so many finite
verbs, if a leaning medhanism is resporsible for emergence from the Ol stage,
how did children ever get into the stage? Why dorit they over-use the finite
morphemes, which are used so often? We know that children essentially never
substitute afinite morpheme where an infinitival morpheme is required. (See for
example, Guasti (1994 for Italian.) Yet thisis what we would exped if it were a
question d leaning which morpheme goes where. Remember that in most of the
languages gudied, the equivalent of infinitival to in English isn't used -- rather
simply the infinitival verb is used, e.g. kopen/buy (non-finite) in Dutch (6). So the
infinitival verb follows the dired objed in (6). But finite verbs also follow the
dired objeds in embedded clauses -- they too accur at the end d sentences. So
why dorit children make the "leaning' error of deading that finite verbs can
substitute for nonfinite verbs? They dont. There just doesn't seem to be aleaning
medhanism with the properties that will cgpture the empirica fads.

(if) The problem is even more aate in languages like Danish, Norwegian o
Swedish. These ae languages withou surface greanent -- thereis only one form
for present tense, and it occurs in every present tense sentence, doesn't vary with
the feaures of the subjed. So this one "present tense”" form is extremely frequent.
Y et in these languages there is avery highrate of Ol'sin youngchildren. Sincethe
same present tense form is o frequent, why isn't it substituted for the infinitival
form rather than the other way around? Again, what leaning medanism could
possbly have the required empiricd properties?

c. We have seen that basic sentence and infledional parameters are leaned
extremely ealy and extremely well, with amost no olservable eror (VEPS. That
IS, parameter leaning for these parameters is over, completed successully by the
time the child enters the 2 word stage, around 18months of age. Thereis evidence
even in some dildren leaning d basic sentence parameters (such as V2) is
succesdully completed at a somewhat younger age than 18 months. Given that
children's leaning abilities are so oustanding that they have leaned basic
parameter values perfedly at such a young age, what is it abou their leaning
medanisms that is © poa and le&ky that the obligatoriness of finitenessis only
mastered a coupe of yeas later? It is smply very difficult to pu together the
exquisite ealy leaning d parameter values with the late leaning d obligatory
finiteness if only one leaning medhanism isto acourt for both properties.

Putting these (and many other arguments, we will go ower some of these later)
together, we see the gred value in studying parameter-setting empiricdly in
children. Namely, parameters are language-speafic, their values vary depending
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on the language. Thus there is unanimous agreement among rativists and
empiricists (even behaviorists) that the parameter values (or whatever acourts for
this variation) have to be leaned from experience there is no question d that. |
believe that there is excdlent evidence(both theoreticd (e.g. leanability
arguments, see Wexler and Culicover 1980 and empiricd) that many principles
are geneticdly programmed. But empiricists deny this claim; they think that
principles (to the extent they believe that principles exist) are leaned. So that at
the very least we have to say that the evidence if arguable, if for no aher reason
than that it takes an argument to claim that a principle is geneticdly programmed.
But the daim that parameters are leaned isincontrovertible.

So parameters are aperfed testing goundin which to study leaning -- we know
that they must be leaned. If one wants to study leaning, parameters (or other
aspeds of language where it is known that there is variation, for example varying
properties of the lexicon) are the placeto study them.

When we cary ou this gudy, in Ol analyses, we discover that children are
brilli ant, precocious leaners. It was no surprise to anybody who studies the Ol
stage to seethe result of Saffran, Aslin and Newport (1996 that showed that 8-
month dd children could lean some distributional properties of stimuli. What
other than the ability to learn from such kind d evidence @uld uncerlie the aility
of children before age 18 months (as measured by production cata) to set their
parameters corredly? It would be surprising if the ability emerged suddenly at,
say, 15 months, resulting in corred parameter-settings in production at 18 months.
(There ae studies in some languages showing some word order patterns are
produced corredly at 15 months). Children have to be ale to attend to varying
order of words and morphemes and perform cdculations, including leaning
cdculations, on these. It is goodto have confirming experimental evidence d a
somewhat younger age, it makes the world consistent. But if somebodycaried ou
an experiment which showed that children couldn't lean dstributional
information at an age somewhat before 18 months, we would have to conclude
that either the experiment didn't appropriately tap their leaning ability, or the
materials presented were too far from a language-like situation. For the evidence
from the production cata that children are excdlent leaners of this kind o
information, at least in a language-like setting, is vast and owerwhelming -- there
Isnoway that this evidence ould be consistent with aladk of leaning ability.

d. If the Ol stage is the result of a general human leaning medanism, we would
exped that the Ol stage would show up in second language leaning by adults. It
would simply be the result of applying aleaning medanism to inpu data. But in
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faa the Ol stage does not show up in adults. The growing literature onthistopicis
relatively recent, but the evidence is arealy qute good Seg for example,
Hazedar and Schwartz (1997), Prevost and White (1997 and lonin and Wexler
(in presy. Adult L-2 leaners do use roat infinitives smetimes, but they have
very different properties from Ol's. For example, they often appea in second
pasition in V2 languages -- something which never helps to Ol's (Prevost and
White). 5to 10 yea-old L-1 Russan speders often consider finite forms of be to
be akind d tense marking, using be together with a stem form, heisgo (lonin and
Wexler), something which children in the Ol-stage dmost never do (Rice and
Wexler 1996. Hazmedar and Schwartz show that even ayoungchild (L1 Turkish)
leaning English continues giving lots of what appea to be Ol's, but doesn't use
null -subjeds alongwith them, contrary to the behavior of children in the Ol-stage.
lonin and Wexler replicae this result with their 5 to 10 yea old L-1 Rusdan
leaners of English. | dorit have the spaceto discussthis literature in any detall
but it seans that the best hypahesis is that adult L-2 leaners have much more
difficulty than young child L-1 leaners in leaning the exad properties of
infledions (Prevost and White's hypahesis that adult L-2 leaning hes troube
with leaning surfaceforms). lonin and Wexler's review of the literature cncludes
that there is no Ol stage in adult L2 leaning. Adults do show some of the kind o
error-filled, sow aaquisition d morphemes and their properties that leaning
theories would exped. So at many pants child L-1 leaning and adult L-2
leaning dverge -- the Ol stage is not replicated in adults.

Is it Genetically-Guided Maturation? Yes

Fortunately, there ae two answers avail able in science for what causes immature
forms to goow into mature forms. Although leaning days a role in some
Instances, geneticdly-guided maturationis even more basic, and presumably more
common. So the obvious hypahesis to make &ou the withering away of the Ol
stage, of the UCC, isthat it matures away, under genetic guidance. In aher words,
the genetic system determines that at birth (or whenever the language system
comes on-line) the UCC is in place ad the genetic system also insures that the
UCC dies out over time. The maturing away of the UCC is a matter of geneticaly-
timed development, as are so many aher aspeds of development in bah human
and norrhuman hiology.

Borer and Wexler (1987, 1992 made the dassc alguments for maturation d the
lingustic cgpadty in the generative tradition, and since then there has been a
lively debate on the topic, a debate that | do nd have the spaceto review. So here,
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let's just consider what evidence «ists for the propaosition that it is genetics that
guides the withering away of the UCC and thus of the Ol stage.

First, all the problems raised for the leaning hypdhesisin the previous ®dion are
easily dedt with by the hypahesis that the development is geneticdly-guided.
Yes, children are excdlent leaners, as e in their excdlent abiliti es at leaning
the properties of infledional morphemes like s. Children use their leaning
ahiliti es to lean the feaures of s perfedly and ealy. But the UCC affeds the
child's ability to mark every root verb as finite. Genetic inheritance caises the
UCC to be part of the young child's computational system of language (or to
constrain it in some way), until it withers away, again uncer genetic guidance So
Ol's can persist even thoughleaning d feaures of morphemes (not constrained
by the UCC) isfinely-tuned. This solves problem (20a).

Problem (20b) asks why the dild starts out with such alarge propation o Ol's.
All we have to assume is that the genetic system speafies that the UCC constrains
the very young child's computational system of language and that it dies away
over time, under genetic guidance At the youngest age, the diild is most
susceptible to the UCC, and we seelarge Ol rates -- the input didn't cause the Ol
rates, which are orthogoral to the input. This is exadly what is expeded from
geneticdly-guided systems. Forcing hard foodinto a dild's mouth will not cause
it to grow teeh, nor will sayinglots of finite formsto the diild at avery youngage
force the dhild to leave the Ol stage. In general, maturational systems play out
over time, in a graded, not usualy discontinuows manner. Teeh grow, they get
bigger. Similarly the dfeds of the UCC die avay over time, so that Ol rates will
gradually diminish. SeeLenneberg (1967 for examples of maturational curvesin
biology.

Problem (20c) is likewise no poblem under the airrent view. Children set
parameters corredly because their leaning systems are so good but this leaning
system won't solve the problem for them that the UCC in their brains (via
geneticdly-based heredity) cdculates that a sentence which needs doulde
cheding is ungammaticd, and that they therefore have to omit AGR or TNS,
producing an Ol. Infants are cgable of leaning much; they can't "lean” to grow
teeh before their biology requires/all owsiit.

Problem (20d) also vanishes under the view that the UCC is a developmental
constraint. Since alults (or older children) aren't subjeda to the UCC, seaond
language aquisition bythese older children or adults won't result in the properties
of the Ol stage. Whatever errors exist in leaning a secondlanguage & an age past
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the Ol age-range will be due to other factors, for example, the difficulty in
learning language-particular material that adults show, a difficulty that very young
children do not have.

Further Evidence that the Ol Stage Dies Away under Maturational Guidance

So far we have given a number of empirical arguments from phenomena
concerning facts of normal language development that show that the Ol stage (the
existence of the UCC) dies away under genetically-guided maturation. There is
evidence from a wide variety of additional sources that shows that the
development must essentially be genetically-guided maturation, and not a process
of learning from experience. Again, it is important to point out carefully that the
child does do a good deal of learning from experience, we have discussed some of
the most striking evidence that exists that shows how good the child is at this. But
development out of the Ol stage is too slow, too delayed, too at odds with the
input, to be an event of learning. The phenomenology of the Ol stageis so striking
when set alongside the background of the phenomenology of parameter-setting
(learning) that it calls out for a different explanation. The "empirical footprints' of
learning and maturation are fundamentally different (Babyonyshev et a 2001). If
we are to pay attention to the empirical world, here we might notice that that
world is standing up and waving at us.

| would like to discuss some additional arguments for maturation because they
bring in a wide array of alternate methodologies and fields, and help us to
integrate broadly across different empirical approaches to a mgor problem. At the
same time, the last piece of evidence concerns Specific Language Impairment
(SL1), so that we can even integrate impaired development into the picture, in an
important way, and show how its properties flow from and contribute to our
knowledge of normal development.

3 Additional Empirical Arguments that the UCC (Ol stage) is Genetically
(Maturationally, Devel opmentally), Guided:

(21) Variables that affect learning: The usual variables that affect learning of
learned material (including learned material in language) do not affect the
development of the UCC.

(22) Behavioral Genetics:. The UCC develops more similarly in identical
(monozygotic) twins than in fraternal (dizygotic) twins
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(23) Spedfic Language Impairment: The UCC's withering away is gredly delayed
in SLI, perhaps it never goes away. Moreover, children with SLI are excdlent
learners of material in language that nealsto be leaned.

Let's gart with (21). Learning is influenced by many variables, as psychologists
have shown for more than 100 yeas. Many o these variables are related to inpu
and its properties. For example, richnessof inpu leads to faster leaning. If growth
out of the OI/UCC stage is due to leaning, we exped this growth to be influenced
by the same variables that affed leaningin general.

We have dready argued conceptualy in (20a) that it doesn't make sense to think
that growth of finitenessis affeded by richnessof inpu. Nevertheless we can ask
the question anyway. Perhaps we've missed the relevant property that makes inpu
"rich." Perhaps there is ome mysterious property of the inpu that doesn't aways
exist, andthe dild iswaiting for this mysterious property to appea.

But we can adopt the strategy of finding ou what variables affed leaning in
other domains of language, and see if those variables affed the leaning d
obligatory finiteness If they dorit, then growth ou of the OI/UCC stage is not
caused by leaning, by any psychoogist's definition d leaning. Leaning has to
obey the laws of leaning; if it doesn't it's nat leaning. For example, the growth of
teegh is not a cae of leaning; this growth isn't affeded by experience the way
leaning theory expeds. So if we ae to approach the question d leaning in an
objedive, scientific fashion, we have to ask: do the variables that affed leaning
also affed the leaning d obligatory finiteness?

Rice, Wexler and Hershberger (1998 caried ou just this gudy in English. They
had Rice and Wexler's ssample of approximately 60 children (40 namal, 20 SLI)
who had been studied longtudinaly for severa yeas, the normal children from
3;0 to 7.0, the ahildren with SLI from 5;0 to 8,0. The question they asked was,
what variables affeded the growth of the obligatory nature of finiteness? It was
straight-forward to quantify this variable; it's the percentage of finite formsused in
obligatory contexts over a range of contexts, all of which are predicted to be
sometimes nonfinite in the Ol stage. For example, omisson d third person
singuar s, omisson d be forms. Their results held for bath namal children and
children with SLI, so we won't separate thase out here, but will return to the
children with SLI when we discussthe nature of SLI.

To deade what variables to study as potential causes of the growth of finiteness
Rice Wexler and Hershberger deaded to test the variables that had been shown to



36

strongy affed the growth of vocabulary size to be predictive of the growth of
vocabulary size These variables had been taken to be important variables in
causing leaningto take place

One variable was the anourt of formal educaion that the mother of the child had.
This mother's education variable had been shown to be quite predictive of growth
of vocabulary in previous reseach (Huttenlocher 1991). And it makes a lot of
sense. After all, vocabulary growth takes placein an item by item manner; it is
normally though to be influenced by number of presentations of the item, by the
contextsin which it is presented, by the drawing d attentionto oljeds and events,
by richnessof inpu in various ways. And the anourt to which a parent does all
these things is though to be influenced by her degree of educaion, not
caegoricdly of course, but statisticdly, over the popuation. Vocabulary growth
needs inpu, there can't be any question d that, and ead item neels inpu. You
can't lean aword you haven't head o seen. So there's no question that growth of
vocabulary isinfluenced byleaning, at least asignificant part of it isleaning, and
this is constant, since eab item must be learned”. So this makes snse. mother's
education was chosen because of its sgnificant effed in the vocabulary studies; it
was the most significant environmental variable foundin those studies.

A second veriable that has been shown to have alot of effed onrate of vocabulary
group in studies of growth of vocabulary the 1Q of the aild, child's Q. This
makes ense because 1Q is considered to be related to general ability to lean.
Since vocabulary growth has a large comporent that has to be leaned and eadh
item has to be leaned, we would exped child's IQ to have be predictive of rate of
vocabulary growth, andit is.

Rice Wexler and Hershberger do herarchicd linea modeling -- an analysis of the
same type & dore in the studies of vocabulary growth -- to seewhat the dfed of
these variables are. The results are that -- in strong contrast to the results on
vocabulary growth dore using the same methoddogy --neither mother's education
nor child's IQ were significantly predictive of the growth o the rate of finiteness
In fad, these two variables (mother's education and child's 1Q) together with 3
other variables, including whether the dild was in the normal or SLI group,

“There is very goodreason to believe that much about the lexicon is part of UG and is geneticaly programmed
(Jerry Foda makes the extreme agument that everything abou the lexiconisinnate except phoretic spell-out). But
no matter how much o the structure of the lexicon is innate, the phoretic spell-out plus the choice of which items
are spelled ou in the lexicon hes to be leaned item by item (short of productive rules, in the lexicon, what are
sometimes cdled lexcal redundarcy rules).
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together acournted for only .3% of a reduction in variance in the growth of
finiteness lessthan athird of one per cent!

This is a remarkably strong result, using just the kind o data and method that is
nealed to test the idea of whether the growth of finiteness follows the laws of
leaning, that is, is influenced by variables which influence leaning. What the
results tell usisthat if youlookat 2 children, with the same level of finiteness(in
obligatory contexts), but one of whom has a higher IQ and a mother with more
educaion than the other, you will know nothing at all abou how to predict which
of the 2 children has a faster rate of growth in finitenesd Finiteness grows
independently of the mother's educaion a the dild's 1Q. The 2 children will
likely grow at different rates becaise growth is not identica aaoss children. But
you won't know anything gven the other variables abou how to predict which
will grow faster. The growth o finiteness smply contradicts the laws of leaning;
the growth is not learning.

The situation is comparable to the following. Suppase we have 2 children o the
same ge. Knowing the IQ of the child and mother's educaion level, will you ke
in a better prediction to predict which child's hair will turn gay ealier? Who
knows, maybe there is an effed, but we wouldn't exped one intuitively; we
wouldn't be surprised if mother's educaion and child's 1Q did na influence when
hair turned gray. The reason we wouldn't be surprised is that we dornit believe that
the hair's turning gay is a process of leaning; it doesn't follow the laws of
leaning, so variables that affed leaning shoudn't necessarily affed the hair's

turning gay.

What variables do affed growth of finiteness? Simply, time. A linea function d
the time that has passed reduces the variancein finitenessrate by 726 and adding
In a quadratic function reduces the variance more than 8®6 That is, you knowv
almost everything there is to knov abou a dild's finitenessrate if you know at
what level she is when you measure her the first time and hov much time has
passed since then. If you have 2 children with the same finitenessrate, and you
measure their finiteness a yea later, they will be very close in finiteness at the
later measure; there is very little randam fluctuation in growth, given the 87%
reduction due to time. (If this number were 100, then any 2 children who have
the same rate & time t1 would have to have the same rate & alater timet2 -- there

would be no statisticd flux at all. So the 87% figureis huge.)
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Of course the fad that the passage of time is the major fador(almost a cmmplete
faaor) in growth of finiteness and aher variables are not fadors at all, is exadly
what is expeded ona maturational model. As the passage of time occurs, and the
child ages, the genetic system caried ou its functions. The UCC dies away as
time goes by, uninfluenced by the variables that affed leaning, ssimply influenced
by the passage of time, the dfeds of which arise from the genetic system™,

What is particularly beautiful, almost surprising even to a theorist who lelieves
that the principles of language grow rather than are leaned (as Chomsky has often
written) is the extent to which the empiricd data, gathered via traditional
quantitative psychologicd studies of longtudinal data, confirm the essential
growth charader of the demise of the OI/UCC stage. This looks like science it
looks like biology. It looks the way Eric Lenneberg's classc Biological
Foundations of Language (1967 expeded language development to look,
althoughthe developmental evidence didn't exist at the time. Perhaps we shoud
think of it as Lenneberg's dream.

Behavioral Genetics

Turning to the behavioral genetic data (22), we can ask the same question as we've
just discussed, but turned onits head. In studying the question d which variables
affed growth of finiteness (21), we were aking (this is smplified), if 2 children
start out with the same rate of finiteness what predicts differential rates of
growth? Behavioral genetics asks, if 2 children are identicd in genetic system to
such and such an extent, how much dces this genetic identity predict a growth
similarity compared to the growth similarity of 2 children who are lessidenticd?

Ganger and Wexler (1997 use the standard behavioral genetic method d studying
agroup d identicd (monazygatic) and fraternal (dizygatic) twins. Essentially MZ
twins dhare 100% of their genes and DZ twins dhare 50% of their genes, over a
popdation. Ganger and Wexler studied the growth of finitenessin sets of these

“In principle it is possble that orthogoral fadors are resporsible for the demise of the Ol stage. For example,
perhaps the Ol stage is due in some way to an immature pragmatic system. As this gystem develops the Ol stage
goes away. Althoughthis is conceptually possble, there ae severe enpiricd hurdles for such a proposal. For
example, why dorit children developing nul-subjed languages like Italian show the same pragmatic deficit, thereby
produwcing Ol's in their language? Even if the eampiricd challenge can be met by some refined theory, we will till
have to ask the leaning/development question d the pragmatic system. Can it be leaned? Or is itself subjed to
maturation and to developmental constraints? At the moment | know of no propasals that solve these problems, or a
sufficient body d empiricd analysis (e.g. what variables influence the development of pragmatics?), but the
question is ultimately an empiricd one.
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twins. To the extent that genetic fadors affed the growth of finiteness we exped
that the MZ twinswill be more similar in their development than the DZ twins.

The reason that the twin methoddogy is used in behavioral geneticsisthat it is
asumed that both members of a pair of twins will grow up in a fairly similar
environment, so that effeds of the ewironment are controlled for. More
esentialy, it is asuumed that whatever environmental differences there ae
between identicd twins will not be exaggerated for fraternal twins. The
methoddogy rests on that assumption. After all, siblings dare the same
propation d genes (50% over a popdation). But the aucial assumption/hope is
that fraternal twins, being twins of the same ae, living in the same family
environment at the same time, are treded as smilarly asidenticd twins, who also
are twins of the same age, living in the same family environment at the same time.

There ae cetainly cases where it is reasonable to question that assumption. To
take an extreme cae, suppcse we discover that identicd twins tend to dressmore
identicdly than fraternal twins. We wouldn't conclude that how one dresses has a
genetic componrent, because it seams reasonable to guessthat parents of identicd
twins might try to exaggerate their identicaness by dressng them alike, so that
choiceof dressisinfluenced by an environmental variable, parental training.

The agument of behavioral genetics rests on the assumption that we ae studying
adifferent kind o case, one in which the dependent variables that we ae testing
are such that the parents of identicd twins are not any more likely to trea them
similarly than are the parents of fraternal twins. Thus for vocabulary growth, say,
the asumption would be that parents of identicd twins are not more likely to gve
their twins a similar environment that is related to training on vaabulary than are
the parents of fraternal twins. One can question this assumption and critics of
behavioral genetics have often questioned the assumption, reasonably in many
cases, in my opinion.

Vocabulary growth is a goodexample of how it might be possble for parents to
aff ect the similarity of twins. It's concevable, at least, that parents try to introduce
words to ead of two identicd twins in a similar manner, and they have amuch
small er tendency to dothisfor fraternal twins. I dont know whether to believe this
or not, but it is certainly concevable.

So we shoud approach all behavioral genetic data and analysis with a reasonable
degree of skepticism. | would suggest, however, that if there is any cogritive or
lingustic aeawhere the aucial assumption if warranted, it might be the growth of
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finiteness | have drealy gven conceptual arguments that training dfferences
shoudn't be relevant to growth of finiteness-- there ae so many exemplars given
to any child in a reasonably normal environment. What would the cild do with
more examples? The Ol's dont come from what parents do, so it isn't asif parents
choose arate of Ol's they're going to use and parents of identica twins would use
asimilar rate of Ol'sin talking to their 2 twins, whereas parents of fraternal twins
wouldn't. Moreover, we have drealy seen that there is good dita that shows that
the intuitively plausible environmental variables dornit affed growth of finiteness
These variables include mother's educaion which is presumably a surrogate for
the things that a mother adually does to affed the dild's environment. So it looks
as if environment in the standard sense doesn't have any effed on rate of growth
of finiteness Thus to the etent that one accets the behavioral genetic
methoddogy at al, the growth of finitenessis exadly the kind d variable that can
be studied relatively worry-free that a fundamental assumption d the method is
being violated.

Ganger and Wexler studied aset of MZ twins and a set of DZ twins and measured
how closely the twins in a pair attained a aiterion in the use of obligatory
finiteness The measure was the diff erence of age of the twins when they readed
the aiterion. 0 weeks would mean that the twins readied the aiterion at exadly
the same time, and as the number grows, the more different the twins are in
reading criterion. The result turned ou to be 13 weeks for the DZ twins, and 3
weeks for the MZ twins, In other words, the identicd twins attained a aiterion for
a rate of finitenesson the average (over the set of identicd twins) only 3 weeks
apart; this number shot upto 13weeks for the DZ twins.

Although peliminary, because it is the first behavioral genetic study d the growth
of a property tightly bound upwith ealy grammar, the result is quite promising.
Ganger (1998 provides more evidence on this isaue, using the same twin method
Much remains to be dore, but to the extent that we have any evidence from
behavioral genetics, we have evidence for the propasition that genetic variation
affeds rate of growth of finiteness We can conclude that rate of growth of
finitenessis affeded by the genetic system. This is what would be expeded ona
maturational (growth) view of the development of grammar. Some dildren
developfaster becausetheir genetic systems develop somewhat faster.

It shoud gowithou saying that we have no reason to think that children whose
genetic systems cause their rates of finitenessto grow faster than ather children's
are superior in any way, or that their lingustic systems are superior. The situation
Isjust like with rate of growth of bodly organs. All normal children develop; the
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rate of growth varies a bit. There is no guestion d superiority. Moreover, unlike
continuous variables like height, the use of obligatory finitenessrises to the same
rate --100%-- for the gproximately 95% (see alater sedion onSLI) of normal
children. Unlike height, use of finiteness at maturity does not show a normal
distribution. The phenomenology is more like that for having a heat, with al its
parts. Short of pathology, people develop heats. Some grow faster than athers, but
people get there.

Soecific Language Impairment

We findly turn to the study d Spedfic Language Impairment (SLI). SLI by
definitionis an impairment that is geafic to language; children are wnsidered to
be dildren with SLI if they have aay kind d cogntive or auditory or speet
deficit. There seansto be agoodsized group d such children, approximately 5%
of the developing popuiation acording to alarge gidemiologicd study (Tomblin
1996.

Many chapters in this volume review the literature on SLI. But | want to describe
its central feaures, and to relate these feaures to question (23), the fad that the
UCC remains adive far longer in children with SLI than in namal children
despite the fad that children with SLI are excdlent leaners of lingustic material.
It turns out that SLI is an impairment that strondy suppats the geneticdly-guided
maturational basis of the growth ou of the OlI/UCC stage, so | will concentrate on
those feaures that are relevant to these questions.

One of the focus points of this volume is the study d SLI and the mnredion d
this gudy to lingustics. As | pointed ou in the beginning d this chapter, to study
Impairment in some domain of language, we must have agoodideaof normal
development, its technicd fedures, its gructures and hov they are dtained, and
what medanisms drive this development. The study d the OI/UCC stage has all
these fedures; | believe that it is understood ketter in technicd detail, with the
integration o a range of empiricd material, than any aher domain of ealy
lingustic development. Moreover, | believe that we have more dea empiricd
information --much of which | have discussed -- abou the medanisms that drive
the growth of language in this domain than in other domains®. | believe (with

“In general we have abetter understanding o developmental properties of language that have been described within
the Principles and Parameters approach than those which haven't. The ideaof geneticdly-driven maturation o parts
of the computational system of language was adually introduced into language aquisition studies with the results
on pessves and related structures (Borer and Wexler 1987, 1992 Babyonyshev et al 2001, Miyamoto et a 1999
Lee amd Wexler (in presg). But in the cae of the Ol stage we have agrea ded of added quantitative evidence dou
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lingustic theory and with reseaches in language aqjuisition itself) that much of
lingustic growth, outside of the domain of experienced-based language variation,
like parameters, is driven by geneticdly-based growth.

Thus when | dedded with Mabel Riceto undertake astudy o SLI, it seemed orly
natural to ask whether the children with SLI were in the Ol stage for too long a
period, and hav much of their behavior could be acourted for by this very
simple hypahesis. This is our Extended Optional Infinitive Hypothesis (also see
Rice this volume), which says that children with SLI are just like normal children
except that they go through the OI period for a much longer time than namal
children, perhaps never redly emerging from it. Given that the Ol period is more
acarately (onthe aurrent theory that | have discussed here) a period in which the
UCC hadds, we oould cdl the stage the Extended Unique Cheding Constraint
(EUCC) period. The name doesn't matter, but the esumption daes. The hypahesis
Is that whatever causes the Ol stage is present in children with SLI for a much
longer time, perhaps indefinitely.

Why was this natural? Because | had already dedded that the best hypahesis
abou normal development was that the Ol stage was the result of a geneticdly-
driven maturational stage. Thus it was natural to believe that the geneticdly-
driven event that caused the demise of the OI/UCC stage didn't take placeor took
placelate in children with SLI. The mis-timing d genetic events is well-known
enoughto have aname in the genetics literature: heterochrondogy. So it was a
natural enough hologicd posshility.

Of course, the naturalness of the ideadidn't mean it was true. It was almost too
much to hope for that such a simple idea ©uld turn ou to be true. Wouldn't it be
more likely that SLI grammar was far more different from normal grammar than
just in the processes that underlie the Ol stage? This was a brute empiricd
question, and it receved avery simple and clea answer in the work that I've done
with Mabel Ricein English. The EOI does charaderize SLI.

Crucidly, in order to demonstrate that the EOI charaderizes SLI, one has to show
much more than that children with SLI produce too many Ol's for their age. That
result is necessary but nat sufficient. Recdl that the OI/UCC stage is charaderized
by a number of feaures. One of the central properties of the OI/UCC stage is that

variables that cause leaning, behavioral genetics, impairment studies, detailed relations to second language
aqquisition, etc. Part of the reason for this is the ssimplicity of the phenomena; | fully exped that the same kind o
evidencewill be available for more mmplex cases asreseach proceeds.
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parameters have been corredly set. Another of the properties is that maor
inflecional morphemes in the verbal system have been leaned corredly together
with their syntadic and semantic feaures. In ather words, in the Ol stage dildren
show a particular deficit (for example, the production d nonfinite verbs in many
languages) together with a range of excdlent competence in ather aspeds of the
computational system of language. (Of course, NS/OI predicts that SLI in Italian-
like languages will not show Ol's. We will return to a discusson d what the
theory predicts to be amarker for SLI in alanguage such as Italian). It is crucial to
determine that children have this knowledge/competence dongside the spedfic
deficit if oneisto argue that children arein the Ol stage.

Following this reasoning, Rice and | deaded to study the EOI stage by bah
studying the phenomena which were predicted to show a deficit (finiteness
marking on \erbs) and the phenomena which were not predicted to show a deficit.
For the latter we chose as the first pieceof competenceto look at the question o
subjed-verb agreament. Children in the OI/UCC stage get subjed-verb agreement
right, in the sense that if a dild uses a finiteness morpheme, the subjed almost
aways agrees with this morpheme.

This was first shown for German by Poeppel and Wexler (1993. For example, we
showed bah in ou data and in cther data in the literature (Clahsen1989 that
when a dild used third person singuar s the probabili ty was greaer than .97 that
the subjed was third person singuar. When the child used the morpheme on the
verb for first person singuar, the probability was smilarly gred that the subjea
was first person singuar. The cild knew the agreement morphemes and their
feaures, so that the subjed always agreed with the verb. This was an essential part
of the Ol stage.”® The essential property is that the diild haes gored the verbal
morpheme together with its corred (adult) feaures.

Similarly, Harris and Wexler (1996 shows that English-spe&ing children in the
Ol stage never used s with anything aher than a third person singuar subjed.
Very youngchildren lean corredly the fedures that go with verbal suffixes.

Rice Wexler and Cleave (1999, in the first empiricd study o SLI in terms that
took acount of the Ol stage, showed that two central properties of the Ol stage
held in children with SL1 who were much dder than the normal Ol range.

*Given the ATOM, there can be more subtle predictions about a language. See Wexler, Schadfer and Bol for a
discusson d how ATOM might predict agreament errors in Dutch OI children, for example. But even onthis latter
analysis, the child has inserted into her lexicon the verbal agreement morpheme together with its corred feaures
(person, number). Buy agreament or tense feaures may be omitted from the structure, producing the erors.
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(24) English-spe&king children with SLI at an dder age than namal chil dren:
a. ProduwceOl's
b. When the verb isfinite, produce asubjed that agrees with it, amost all
the time.

To the best of my knowledge, these phenomena hadn't been known. In a rough
manner, (24a) might have been though to be known; after all, SLI was supposed
to be having troude with morphdogy, and leaving ou verbal morphemes was one
way that this happened. It wasn't thouglt of as lading finiteness neverthelessthe
phenomenonitself wasn't surprising.

But (24b was not only nat known (to the best of my knowledge) in the SLI
literature, but it went against the receved opgnion that said children with SLI had
troude with morphdogy, and that they had a leaning dficit concerning
morphdogy. For if children with SLI redly did have a leaning deficit in
morphdogy, we would exped them to produce greement errors. Since they
sometimes used finitenesgagreament morphemes (like s), to have a leaning
deficit would mean onany kind d computational model, that they had stored s
with potentially incorred feaures, that it were used at least sometime in arandam
manner so that the subjed might not agreewith it; the dildren might say *I goes
or *they goes. But this is exadly what does not happen in SLI, as Rice, Wexler
and Cleave showed. children with SLI were like normal children in this regard.

The EOI is quite different from the suggestion that children with SLI drop
morphemes, to get shorter forms. That might work for some phenomena in
English, but it doesn't work in ather languages. Remember when we showed that
young nemal Dutch produce large numbers of Ol's (seethe table in (10))? These
Ol's are nat shorter forms than the corred agreament forms, they just substitute a
diff erent suffix morpheme(en) for the finite morpheme.(8a) repeaed below as (25)
Is an example, with en added to the stem wass.

(25  pappaschoenen wassen

daddy shoes wash-INF
'Daddy wash (nonfinite) shoes

In fad, for the first person singuar, the agreament morphemeis @, the inaudible,
phoretically zero morpheme. So when children use Ol's instead of first person
singuar verbs (there ae large numbers of these; seedata in Wexler, Schadfer and
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Bol in pres9, they are omplicaing the verb, they are adding material to it in a
surfacesense. So thereis no empiricdly reasonable nation d "surfaceshortening"
in SLI1 or in namal children in general (thus no empiricdly adequate defense of
the "Surface Hypothesis' of Leonard (1989) or of the ideas on "morpheme
omisgon” in Bishop (1997). The nation d "shortening" or "omisgon" of surface
material was a pure accdent of over-concentration onthe study o English, where
the infinitival morpheme is phoreticdly zero. As ssonas one expands the range of
study ou to even the dosest related languages (e.g. the Germanic languages, the
Romancelanguages) one sees that shorteningis not empiricdly corred.

So the general ideaof the EOI (and dtimately of the EUCC) is that the UCC has
not been eliminated via geneticaly-driven maturation in children with SLI, despite
the fad that they are & the age where it is eliminated in namal children. But other
grammatica development is intad”’. Thus we predict in general for children with
SLI:

(26) Children with SLI:
a. Use Ol'sin languages where younger normal children do
b. Show the same patterns of grammaticd knowledge a normal children

But it's probably easier to describe the logic of establishing the EOI/EUCC by
considering a language that had the kinds of properties that the origina Ol
languages had, with surface infinitival morphemes and with processes of
parameter-set verb movement that allowed for strong pedictions of
morphdogy/word order correlations.

YActually, there is one other strongy natural possbility. It is quite possble that children with SLI are delayed na
only in the OI/UCC, but also in other areas where normal children are themselves maturationally delayed. That is, it
is posshle that SLI shows delay from normal children on gammaticd property P if and orly if Pisitself a property
that matures in namal children. Call this the "Hypothesis of Delay in All Maturational Properties." For examples,
there is goodevidence that A-chains mature over time (until around 5 eas of age) (the A-chain Deficit Hypothesis
of Borer and Wexler 1987, 1992 Babyonyshev et al 2001, Lee ad Wexler in press Miyamoto et a 1999 among
many others); thisisavery well-known areaof maturational delay in the computational system of language. If the
Hypothesis of Delay in All Maturational Properties is corred, then we would exped children with SLI to be
serioudly delayed from normal children in the representations of A-chains, for example, verba passves, being able
to gve verbs a mrred unacaisative analysis, etc. Thereis preliminary evidencein unpultished research that Mabel
Rice and | are doing that there is not much serious delay in verbal passve of children with SLI (certainly they are
not delayed compared to language(MLU)-matched controls, whereas the central results of Rice, Wexler and Cleave
(1995, Rice and Wexler (1996 and many ather papers is that children with SLI are delayed onfinitenessrates
relative to language(MLU)-matched controls). To the extent that English-speeking children with SLI are not
delayed on erba passve and similar structures, the strict EOI/EUCC is corred -- it is only UCC-implicaed
structures on which children with SLI are delayed. To the ectent that children with SLI are delayed on \erbal
passve and similar structures, we will need aloosening d the EOI hypathesis to allow for delay on A-chains and
similar. Thelogic of the 2 hypdhesesis quite dea; they are both natural. Future research will dedde which is more
corred. At any rate, the fad that children with SLI are OI/UCC delayed is quite well -establi shed.
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Consider Dutch. In (10) we showed that normal children in Dutch gothroughan
Ol stage that is largely over in the 3;0-3;6 age-range; in that interval there ae only
7% Ol's. In the same paper, Wexler, Schadfer and Bol studied 20 children with
SLI. In the 6;00-8;02 yea range, the diildren with SLI still had 1346 Ol's (50 d
334). The Ol stage persisted much longer in the dildren with SLI. This is

property (264).

But espedaly striking is that correlation ketween verb second paition and
morphdogy. We showed this for normal children in (11). Here is the table from
Wexler, Schadfer and Bol for children with SLI:

(27) Finiteness/position contingency Children with SLI

all children with SLI V2 Vfinal
finite 1071(99.8%) 16 (5%)
non-finite 2 (0.2%) 335(95%)

The data is remarkable because the dnildren with SLI are so obviously excdlent at
the esential correlation. 99.8% of al V2 verbs are finite. But only 5% of final
verbs are finite. Thisis beautifully prease, with very littl e having to be acourned
for by performance or measurement error, at most 18 items out of 1,424 items
(again, only nonambiguols data caes were @urted). Children with SLI are
esentialy perfed at the correlation, they're essentialy just like normal children.
Thisisexadly what (26b) predicts; it isan essentia part of the Ol stage!

This has to come as a surprise to any model of children with SLI which says that
they're lacking gammar, or ladking the aility to lean surface morphemes (how
could they get this correlation so perfedly right if there was ssmething they hadn't
"leaned" abou a surface morpheme? Note that there is no question even o
"omitting' morphemes. The nonfinite forms have an en ending. The finite forms
have at ending in 2ndand third person singuar, of which there ae plenty (see
detail ed tables in Wexler, Schadfer and Bol). Only the first person singuar finite
forms have a zeo ending, and these ae in second position since they're finite. So
the Ol's adually make some verbs longer, and moreover they get put in final,
unmarked pasition, where nonfinite verbs go.
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So the Dutch children with SLI are clearly in the EOI/UCC stage. (They get
agreement perfectly right; there is excellent evidence in the original paper that
they have stored the agreement morphemes with the correct features).

Considering only the English and Dutch cases, we can aready see that we now
know much in technical detail about the nature of knowledge and non-knowledge
in children with SLI. Moreover, we now know much about the effect of a
learning deficit on SLI. With respect to the computational system of language
there is no learning deficit! For Dutch children with SLI have set their parameters
completely correctly. They get the V2/finiteness correlation perfectly; they behave
completely correctly with respect to the yes setting of the V2 parameter, which
Dutch exhibits. No SLI child has failed to learn that value of this parameter, and
they hardly even show any noise on behaving with respect to the correct parameter
value.

So children with SLI are brilliant learners, just as normal children are. They learn
the language-particular properties that have to be mastered. They do not have a
learning deficit.

Dutch and English-speaking children with SLI are delayed. There is a
maturational delay in a property that is not a property that is learned, the property
of obligatoriness of TENSE. That is, there is a delay in the demise of the UCC.
Children with SLI at amuch older stage are still governed by the UCC.

This Dutch and English data on SLI thus provide us themselves with a strong
argument that the development out of the Ol stage is genetically-driven maturation
(23). For the children do not have a learning delay (parameters, agreement
morphemes). When they have to learn, they learn, early, quickly, well. They pay
attention; there is no attention deficit with respect to grammar; after all, they have
to pay attention to learn parameter val ues.

How is it that we were able to draw such strong conclusions about the ability of
SLI children to learn linguistic properties, in a field that has traditionaly
characterized SLI children as having a learning deficit with respect to language?
Because we started with a clear idea of what was particular (parameters) and
universal (principles) in language, and we ask the question, how do children
perform on aspects of language that uncontroversially are learned -- parameters?
We see that children with SLI |earn parameters essentially perfectly; if there is a
piece of language-particular information that normal children learn well, then so
do children with SLI. As has happened so often, in every science, drawing
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fundamental distinctions (in this case between the definitely leaned and the
possbly/probably nat leaned) gave us a dea answer to a fundamental question.
We now know that children with SLI do nd have aleaning deficit.

Clinical Markersfor SLI: Cross-Linguistic Variation

It's crucial to have dinicd markers for SLI, so that we can determine which
children have SLI, both for scientific and pradicd reasons. Rice and Wexler have
dore extensive reseach arguing that rate of finenessis by far the most corred and
sensitive dinicd marker for SLI that has been proposed. There is virtualy no
overlap at a given relevant age between namal children and children with SLI on
rate of over-all tensing. Seethe figure in (28) from the data in Rice and Wexler
(1996.

(28) INSERT THE FIGURE HERE

The sensitivity and spedficity of this grammaticd marker for SLI argues for its
usefulness it is extremely rare in studies of cogntive &biliti es to have such a
powerful cogntive marker. Of course, these results argue even more for the EOI
nature of SLI.

What isintriguing, however, is that it foll ows from the underlying theory of the Ol
stage that the EOI stage will show extremely different surface properties in
different languages. For example, suppase Italian children with SLI undergo the
EQOI stage in Italian. We have drealy shown that Italian children in the Ol age-
range do nd produce roat infinitives, and this foll ows form the interadion o the
UCC with the parameters-settings of Italian (the null-subjed parameter settingin
particular). Since we have agued that children with SLI lean their parameters
very well, and without a deficit, we exped that Italian-spe&king children with SLI
will have mrredly set the null-subjed parameter to yes. Suppase Italian-speaking
children with SLI are subjed to UCC at a much dder age than namal children.
Given their null-subjed parameter setting, however, the UCC predicts that these
children will not produce asignificant number of Ol/s. This is a quite startling
prediction: English-speging children with SLI produce huge numbers of Ol's,
tense gopeasto be aproblem. But we ae predicting that Itali an-spe&king children
with SLI, because they have leaned the null-subjed nature of Italian, will not
producesuch. It isared test of theory.

What would be predicted to mark SLI in Italian? Shoud SLI exist at al in Italian?
The answer isthat any nonadult utterance caised bythe UCC shoud mark SLI at
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afarly late age in Italian (or any aher language). Wexler (in presg argued that
one such error isthe omisson d objed clitics. An olged cliti c is a pronounwhaose
thematic role is related to olged position (after the verb), but which appeas in
pre-verbal position, a Clitic Phrase (CIP). Some dement (the ditic itself, or in
current theories more often an invisible noun phase (pro)) starts out in oged
position and winds up in CIP. But since the diti c must be dhedked for case (ACC
case or DATIVE case), the invisible noun phiase dso has to pass through an
intermediate position (known as AGR-Objed on some acounts) which assgns
ACC case. S0 onstandard acourts pro moves and cheds twice, to AGR-Objed,
and then to CIP. These movements can be thougtt of as chedking the D-feaure of
the anpty element, chedking it twice with AGR-Objed and with INFL. Wexler
argues that UCC prevents this from happening, often resulting in the omisson o
CIP and thus of the ditic. Informally, the doude movement isn't allowed by the
UCC but if both movements dornit occur, there is smething wrong with CIP, it
doesn't have aNP with the right objed feduresin locd relationto it (pro). So CIP
(and thus the diti ) must be omitted to oltain a goodstructure. Thus omisson d
Romance objed cliticsis predicted to be a @nsequence of UCC and amisson d
objed cliti cs for an extended period d timeis predicted to be amarker of SLI.

Here aethe predictionsre Italian SLI:

(290 a NO Ol'sfor main verbs
b. Nevertheless omisson d auxili aries (seeWexler 1998for the agument
for normal children, which carries over to SLI)
c. Good agreament (because dnildren with SLI learn well)
d. Mgor omissonrates of objed cliti cs

The fad that SLI seans to present so dfferently in different languages has made
the whole problem sean intradable. But we now have fundamental reasons why
there should be differences in SLI behavior in dfferent languages, based upona
clea understanding d particular properties of grammar, variation among
grammars, children's leaning abiliti es, and children's maturational states. Taking
all of these properties into acourt, with independent evidence for ead ore, gives
us a dea picture. All that remains is to deade whether it's true. So, how abou
Italian SLI1?

Bottari, Cipriani and Chilosi (1996 present astudy d Ol'sin Italian children with
SLI with some normal controls. Of 27 children with SLI with expressve-recetive
deficits (thus matching the standard definition d SLI, for example those used in
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the Rice and Wexler studies), 20 d the dildren produce no Ol's at al!™ This is
already maor information, as children with SLI in English and Dutch produce
many Ol's. Of the 7 children who doproduce Ol's, quantitative estimates are only
avallable for 3 o them, and the percentage of Ol's (with age of child in
parenthesis) is 7.5% (6;2-6;11), 8.8% (8;7), 11.6% ((8;0). Althoughthey are larger
than the numbers for the 3 control children who are studied, they are extremely
small by standards of the Ol languages. Moreover, it is crucia to remember that
20 d the 27 poduced noOl's at all. If we cdculate 0% for the 20 participants with
no Ol's, and these numbers for the 3 participants who Ol's whaose weight is
measured, we findamean of 27.9/23 = 1.2% Ol use per child! The authors write

(p. 81):

..If RIs [= Roat Infinitives, anaher name for OI's], produced by Italian children
with &1 were to be accourted for in terms of [a hypothesis that the Italian Ol's
are accourted for by the same medhansm as nonnull-subjed languag Ol's]
their frequency would haveto paalle the frequency of RIs produced by children
with 9.1 speaking English, French o German. This prediction is completely
falsified by the English andGerman dda....

The authors go onto argue that the few Ol's that do exist in Italian children with
SLI are something else, not the product of the Ol stage. At any rate, we see ahuge
disparity in rate of Ol's between Italian onthe one hand and English or Dutch on
the other. In Italian children with SLI there ae dmost no Ol's; they have to be
sought out. In nonnul-subjead languages, they are a obvous dgrong
phenomenon

The prediction o the UCC plus the hypahesis that children with SLI (like normal
children) set their parameters corredly is grondy confirmed. Children with SLI
behave strikingly differently in Italian than in English, and we exped exadly this
difference

Bottari, Cipriani and Chilosi go on to show that Italian children with SLI
esentialy get verbal agreement close to perfed, again as our hypaheses predict.

We drealy dscussed why Wexler (in presg argued that UCC predicts that objed
clitics shodd be omitted duing the Ol (UCC) stage and that extensive ditic
omisgon shoud be amarker of Italian SLI during this gage. Bottari et a (1998

“Unfortunately, the authors do nd tell us the ages of these dildren, but the ages of the 7 children who do poduce
some Ol's are 6;5-9;1.)
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show that there is extensive ditic omisson by Italian children with SLI. The 11
children with SLI (mean age 6;3, range 4;2-10.7) omit clitics a a mean rate of
41.1%, whereas the 2 much youngr normal controls omit many fewer clitics:
10.1% at age 32-34 months for Raffadlo and 208% at ages 27-29 months for
Martina). Basicdly (see Wexler in pressfor a review of the empiricd evidence
aaossa number of languages) the ditic omisgon stage is pretty much ower in the
2'sfor normal children, but it is dill huge for children with SLI of mean age 6.3.

As expeded, the phenomenon d extensive objed clitic omissonin SLI is aso
charaderistic of French SLI (seeJakubowicz, Nash Rigaut and Gerard 1999).

As we have discussed, the UCC does predict that auxili aries will be omitted in the
Ol stage, even thoughinfinitival main verbs won' t be produced. Thus we would
exped Italian SLI to show alarge anourt of auxiliary omisson. Thisis confirmed
for children with SL1I in Bottari, Cipriani, Chilosi and Pfanner 1998. The dildren
(mean age 6;3) omit auxiliaries a a 67% mean rate, strondy confirming the
prediction. Compare this with the 1.2% Ol rate discussd ealier). The two (much
younger) norma younger in Bottari et al (1998 aso amit auxili aries, but fewer
than the dildren with SLI, as expeded. The predictions of the EOI/EUCC model
are strongy confirmed. Italian children have their own pettern of deficit, which
follows from the UCC restrictions, principles of grammar, and the parameter
values for Italian that they have leaned so well.

In general, we will exped different SLI behavior in dfferent languages, and we
have to be on the lookou for the phenomena that might be predicted by the
theory”. Thus we exped the dinicad marker of SLI in Italian to look qlte
diff erent from the one for English, or for Dutch. The dinicd marker shoud foll ow
from the theory and the nature of ead language. It is no surprise to ou theory that
children with SLI present so dfferently (on the surfacg in dfferent languages.

19For example, in Danish (and French) the UCC predicts other interesting petterns (for example the use of null-

subjeds with finite verbs in these nonnull-subjed langueges (Wexler 2000), which are well-confirmed (Hamann

and Plunkett 1997. So this might play a role in the dinicd marker for Danish SLI. In Korean, as we have

discussed, Baek and Wexler (1999 argued that the word order error between an/not and the dired objed was the

result of the UCC. So athoughKorean doesn' t even have an infinitive (and we wouldn' t necessrily exped OI'
since Korean might be anull-subjed language), we might exped to seean mis-placanent errors as a strong feaure

of Korean SLI. | don t know whether these predictions are true. If Hey are naot, it would argue that the UCC

analysis given o these phenomena is wrong we see how impairment data can affed our analysis of normal

language devel opment.
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Underneah, they suffer from a common impairment, the extra restrictions on their
computational systems caused bythe UCC. On the surface they look dfferent.

This is no more surprising than that different moleaules have different properties,
althoughthey al obey chemicd law. The structure of a moleaule will | eal to
different behavior, consistent with unversal physica principle. | think it fair to
say that the structure of the theory that we have discussed and its predse anpiricd
verificaion make the science look more and more like chemistry, rather than like
traditional psychology a the other social sciences. It is goodto know that we can
understand with such predictive predsion what appeaed to be possbly intradable
problems. And -- best of al -- the answers aren't just some kind d statisticd
aggomeration coming ou of a simulation which allows no insight. Rather, the
empiricd answers, combined with the theoreticd analysis, allows us to hoge to be
able to uncerstand -- perhaps for the first time -- the exad role of leaning and the
exad role of genetics and heredity in development, including SLI development.

Genetics and SLI

There is evidence that SLI has a strong heretibility comporent (Rice, Haney and
Wexler 1998. We ae airrently engaged in a search for the genetic locus of SLI. If
we find such it might help with the extremely difficult question, one that to the
best of my knowledge no dscernible progress has been made on, the question of
the neuroscience of SLI, what happens in the brains of children with SLI. Perhaps
If can lean what genes are involved with SLI, we might be ale to figure out what
proteins these genes code for and then try to understand what happens gructurally.
At the moment this sounds almost like science fiction, but who knowvs when the
right bresgkthroughwill be made. In my opinion, it could happen. If it does happen,
the kind d detailed work, clarifying every asped of what SLI and namal children
are cgable of, distingushing development from leaning, comparing languages,
etc., will be of the utmost importance We can't discover the biologicd basis of
SLI until we understand its computational basis. The fad that SLI is a genetic
event (or ladk of one, the withering away of the UCC) is quite monsistent with the
observed genetic influence on the likelihood d having SLI. The world is
consistent so far, but | have no doulh that there ae dl sorts of scholars working
away to make it (temporarily) nonconsistent, and thus to pwsh us in new
diredions.
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