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Abstract

In this study data from the first six months of 12 children s multiword
speech were used to test the validity of Valian's (1991) syntactic perfor-
mance-limitation account and Tomasello s (1992) verb-island account of
early multiword speech with particular reference to the development of the
English verb category. The results provide evidence for appropriate use of
verb morphology, auxiliary verb structures, pronoun case marking, and
SVO word order from quite early in development. However, they also
demonstrate a great deal of lexical specificity in the children's use of these
systems, evidenced by a lack of overlap in the verbs to which different
morphological markers were applied, a lack of overlap in the verbs with
which different auxiliary verbs were used, a disproportionate use of the first
person singular nominative pronoun I, and a lack of overlap in the lexical
items that served as the subjects and direct objects of transitive verbs. These
findings raise problems for both a syntactic performance-limitation account
and a strong verb-island account of the data and suggest the need to develop
a more general lexiealist account of early multiword speech that explains
why some words come to function as "islands" of organization in the child's
grammar and others do not.

There has been a growing awareness in recent years of the shortcomings
of models of grammatical development based on the gradual extension
of cognitive-semantic categories. First, there is the problem that children's
early grammatical knowledge does not appear to be restricted in the way
that such models would seem to predict (Maratsos 1982, 1988; Maratsos
and Chalkley 1980). For example, the set of nouns used by young children
in Determiner 4- Noun sequences is semantically heterogeneous in the
sense that it includes not only nouns denoting concrete objects (e.g. ball),
but also nouns that denote actions (e.g. walk), nouns that denote locations
(e.g. kitchen), and even nouns that denote abstractions (e.g. minute)
(Valian 1986; Pine and Lieven 1997).
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Second, it can be shown that some of the broad cognitive-semantic
categories to which such models typically appeal are not viable as the
semantic core of categories in all of the world's languages. For example,
use of the semantic category "agent" as a bootstrap to the syntactic
category of "NP subject" would represent a false step in the acquisition
of some ergative languages that carve up the semantics of agency in
a rather different way from nominative-accusative languages (e.g.
Bowerman 1985; Braine 1988a, 1992; Pye 1990).

Third, there is now a wealth of evidence that children are capable of
acquiring hnguistic distinctions that have little or no semantic base from
very early in development. Thus, analyses of children s acquisition of the
mass-count distinction in English (Gathercole 1985; Gordon 1985);
noun/verb distinctions in Hebrew (Levy 1988); and linguistic gender in
a variety of different languages (KarmilofT-Smith 1979; Levy 1983a,
1983b; Mills 1986; Perez-Pereira 1991) all suggest that children are sensi-
tive to distributional properties of the language they are learning from a
very early age.

These problems have tended to push the field in two directions; either
toward nativist performance-limitation accounts of early multiword
speech (e.g. Pinker 1984; Valian 1986, 1991) or toward lexical constructiv-
ist accounts (e.g. Tomasello 1992; Tomasello and Brooks i.p.). Thus,
Valian (1986) argues that the semantic heterogeneity of the lexical items
that participate in children's early structures suggests that the child is
operating with syntactic categories from the beginning. On the other
hand, Tomasello (1992), while acknowledging the evidence for semantic
heterogeneity, argues that the lexical specificity of children s early pro-
duction suggests that their knowledge is much more limited in scope,
reflecting a process of functionally based distributional analysis organized
around particular predicate structures or "verb islands."

The present study represents an attempt to use data from the first six
months of 12 children's multiword speech to test the validity of these
different models with respect to the development of the Enghsh verh
category. The aim is, first, to investigate whether the data support the
attribution of syntactic subject, auxiliary verb, and verb categories to
young language-learning children and, second, to assess the extent to
which the lexical specificity of young children s early production is consis-
tent with a verb-island account.

Syntactic performance-limitation accounts of the development of the
verb category

The demise of "semantics-first" models of grammatical development has
coincided with a reemergence of nativist performance-limitation accounts
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of children s early multiword speech (e.g. Pinker 1984; Valian 1986, 1991).
According to Valian (1986), the semantic heterogeneity of children's
early production, together with the very low frequency of grammatical
errors in the data, suggest that the child is operating with syntactic
categories such as determiner, noun, and noun phrase from the beginning.
She goes on to argue (Vahan 1991) for the early attribution of syntactic
subject and auxihary verb categories, and hence for an adultlike syntactic
account of the data read through severe performance limitations. This is
on the basis, first, that, even before MLU = 2.0, American children
appear to understand that English requires subjects (in the sense that
they include subjects in their speech at least twice as often as Italian-
speaking children); second, that nominatively case-marked pronouns arc
relatively eommon in children s early production, but nominative case-
marking errors relatively rare; and, third, that limited though correct use
of modal auxiliaries is in evidence from very early in development.

Valian's (1991) analysis is mtended, at least in part, as a critique of
Guilfoyle and Noonan's (1992) maturational model of language acquisi-
tion, which draws a strong distinction between lexical and functional
stages in the child's early development and, hence, predicts subject optio-
nality and an absence of correctly case-marked pronouns and modal
auxiharies in children s early multiword speech. Vahan s data are quite
compelling in this context. However, the extent to which they support
the validity of a syntactic performance-limitation account of the data is
much more questionable. This is because Valian's decision to analyze at
the level of the syntactic categories hypothesized rather than at the level
of the lexical items actually used by the child means that she effectively
ignores the possibility that the data can be explained in more limited-
scope terms (Pine and Martindale 1996). Moreover, this is particularly
problematic in the context of attributing categories such as subject,
auxiliary verb, and, by implication, verb because there is already plenty
of evidence for lexical specificity in children's early use of these categories.
This includes evidence for specificity in the use of verb morphology, with
different morphological markers initially being applied to different
populations of verbs (Bloom et al. 1980; Clark 1996); evidence for
specificity in the use of auxiliary verb structures, with knowledge about
particular lexical auxiliaries failing to generalize from one sentence struc-
ture to another (Kuczaj and Maratsos 1983); and evidence for specificity
in the use of pronoun case marking, which suggests that it may be
possible to explain high rates of correct nominative case marking in tenns
of knowledge about the privileges of occurrence of particular lexical
items, typically the first-person singular nominative form / (Lieven et al.
1997; Rispoli 1994).
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When taken together these findings raise doubts about the validity of
attributing syntactic categories such as subject, auxiliary verb, and verb
simply on the basis of limited though correct use of instances of these
categories and suggest the need for a stronger test that takes into account
evidence of lexical specificity in children s early production. One of the
aims of the present study is therefore to provide such a test by looking
for positive evidence of these categories in the form of overlap in the
verbs that occur with different morphological markers and auxiliary
verbs; contrastive use of case-marked pronouns; and overlap in the nouns
that occur as the subjects and direct objects of transitive verbs. The
assumption is that in order to attribute knowledge of a particular category
to the child, one needs to show not only that the child can use instances
of the category correctly, but also that this knowledge generalizes from
one instance of the category to another. Different lexical instances of a
category (e.g. the auxiliary) should thus show overlap in their privileges
of occurrence in the child's speech (e.g. in the verbs with which they
cooccur).

Lexical-constructivist accounts of the development of the verb category

Probably the strongest constructivist alternative to a syntactic perfor-
mance-limitation account is Tomasello's (1992) verb-island hypothesis.
According to this view, children start producing multiword speech with-
out any knowledge either of syntactic-role categories such as "subject"
and "direct object" or of semantic-role categories such as "agent" and
"patient," but gradually build verb-specific categories such as "hitter"
and "thing hit" on the basis of their experience with particular predicates.
Children s early verbs and relational terms are thus seen as individual
islands of organization in an otherwise unorganized grammatical system,
and children's learning of word-order rules and morphological marking
is assumed to proceed on a verb-by-verb basis, with verb-general marking
awaiting the formation of a paradigmatic verb category. Indeed,
Tomasello argues on the basis of evidence both from naturalistic multi-
word speech data and from experimental studies that there is a develop-
ment asynchrony in the acquisition of the noun and verb categories in
Enghsh. Thus, whereas even very young children show great facility in
slotting nonce nouns into familiar verb structure (Tomasello and Olguin
1993), their knowledge about SVO word order seems to be lexically
specific in that they not only fail to generalize it from one verb to another
(Olguin and Tomasello 1993), but arc also unable to use it as a cue for
sentence comprehension, at least in the absence of additional supporting
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cues such as animacy and/or pronoun case marking (Akhlar and
Tomasello 1997).

The verb-island hypothesis represents a radical departure from previous
coiistructivist models of early grammatical development and has a
number of strengths. One of the most important of these is its emphasis
on lexically based distributional learning and its consequent ability to
account for the semantic heterogeneity of the words that participate in
children s early structures. However, it also has two important weak-
nesses. The first of these is the fact that there is no independent motivation
within Tomasello's model for the centrality of verbs or "verb islands"
other than the intuitively plausible assumption that verbs are more central
to the meaning of children s utterances than nouns because the events to
which they refer define situations for young children, whereas the objects
to which nouns refer participate in many different events. This would
seem to imply that verb-island phenomena reflect a correlation between
the noun-verb distinction at the hnguistic level and some kind of argu-
ment-predicate distinction at the cognitive-semantic level. However, as
Maratsos (1990) points out, this correlation is far from perfect even in
children s early grammars, suggesting that the verb-island model's implicit
reliance on such a relation may be something of a problem.

The second weakness is the fact that although the verb-island hypothe-
sis provides a good fit to the data on children s lexically specific use of
SVO structure, there are aspects of children s early production, as Akhtar
and Tomasello themselves point out, that do not fit a strict verb-island
account, including children's ability to deal with progressive verb mor-
phology on a verb-general basis and children's acquisition of structures
based around high-frequency items other than verbs (e.g. case-marked
pronouns). This suggests that the lexical specificity of children s early
production is not always "verb specificity" as such and implies the need
to provide some kind of account of why some lexical items come to
function as "islands" in the child's grammar and others do not. A further
aim of the present study is therefore to assess the extent to which the
lexical specificity of young children's early production is consistent with
the verb-island hypothesis as a first step toward developing such an
account.

Of course, it might be argued that, once one accepts the possibility
that a relatively high proportion of children s early production may reflect
rote learning on the part of the child (Peters 1983; Pine and Lieven,
1993), naturalistic data become indetenninate with respect to the question
of the generalizations on which children's production is actually based.
In principle this is true, and it should be borne in mind when interpreting
the results that follow. However, we would argue that it is reasonable to
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assume that a child who produces a criterial number of different instances
of a particular pattern has some knowledge of that pattern, provided
that (i) the pattern is defined in terms of a particular lexical item (e.g.
can't + X) rather than an abstract category (e.g. auxiliary verb -t- X); and
(ii) the criterial number is set reasonably high. The only viable alternative
to this strategy would be to demand experimental demonstrations ofthe
psychological reality of each pattern using nonce words. However, while
such experiments are clearly to be welcomed since they can provide very
strong evidence for a particular piece of knowledge on the part of the
child, it is worth pointing out that they are not themselves without
problems since their inherent conservatism means that failures to demon-
strate knowledge in such experiments may not always be easy to interpret.

To summarize, the present study represents an attempt to use data
from the first six months of 12 children's multiword speech to test the
validity of Vahan s (1991) and Tomasello s (1992) accounts of early
multiword speech with particular reference to the development of the
English verb category. The central aim is to use the data on these
children s early use of verb morphology, auxiliary verb structures, pro-
noun case marking, and SVO word order to answer the following
questions:

1. Is children s early use of these systems productive and, if so, to
what extent does it generalize across different verbs and hence support
the attribution of syntactic subject, auxiliary verb, and verb categories
(as opposed to knowledge of lexical structures based around particular
instances of these categories)?

2. To what extent does children's early use of these systems provide
evidence for lexical structures based around words other than verbs,
particularly lexical structures in which verbs participate as arguments,
and hence to what extent does it count against a strong version of the
verb-island hypothesis?

Subfects

Participants in the study were 12 children of mixed socioeconomic status
whose parents had responded to an advertisement placed in the loeal
newspaper. This included seven girls and five boys and three first-borns
and nine later-borns. All of the children were from monolingual English-
speaking families, and all were cared for primarily by their mothers,
whose educational levels ranged from having left school at the age of 16
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to having completed a university degree. These children represent a
subgroup of a larger sample of 26 children who were audio-recorded at
10, 50. and 100 words as part of a study of their early vocabulary
development (Pine et al. 1996, 1997).

Procedure

Children were recruited to the present study on the basis that they
had maternal-report vocabularies of approximately 100 words on an
Anglicized version of the vocabulary checklist section of the MacArthur
Communicative Development Inventory (Infants) and were hence in the
early stages of multiword speech (see Pine et al. 1996 for a more detailed
discussion of the actual checklist used). The children were then audio-
recorded at home for a further six-month period, at monthly intervals
for the first three months and at fortnightly intervals for the next three
months, yielding a total of 10 x 40-minute audio-recordings per child
(though, as can be seen from Table 1 below, some data points are missing
for some of the children). The children ranged in age from 1;3.7 to 2;0.18
at the beginning of the study (Af = 19.8 months, 5"/) = 3.0); and from
l;10.5 to 2;7.4 at the end of the study (M-26 .0 months, 5'Z) = 2.9).
The children s maternal-report vocabularies ranged in size from 95 to
129 words at the beginning of the study {M = 113.2, SD= 10.6), and
their MLUs from 1.06 to 1.72 at the beginning of the study (M= 1.26,
5'I> = 0.18) and from 1.59 to 3.08 at the end of the study (A/ = 2.21,

Table 1. Subject details

Subjects

Rita
Joey
Julie
lean
Ricky
Eva
Helen
Carl
John
Simon
Olga
Laura

Age range MLU
r

l;5.9-l;]0.28
l;4.2-l;10.14
l:8.8-2;2.28

2;0.14-2;7.4
l;8.21-2;3.4
l;6 27-2;2.0
l;6.1-2;0.1

l;7.]5-2;0.29
l;10.9-2;3.9
l;7.21-2;3.0
1;3.7 l;10.5

2;0.18-2;6.14

ange

.25-3.08

.06-2.73

.19-2.64

.33-2.60

.29-2.43

.22-2.36

.39-2.21

.10-2.01

.09 2.00

.24-1.79

.04 1.63

.06-1.62

No. of
tapes

10
10
10
9
7

10
9

10
8

10
10
9

Total
utterance
tokens

2009
2188
945

1842
1553
2081
1267
1350
2359
1819
1406
1788

Multiword
utteranee
tokens

878
895
484
823
796
755
457
349
870
489
250
513

Multiword
utteranee
types

583
770
414
688
597
594
311
260
492
282
161
364
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SD = 0.44). However, there was no significant correlation between age
and vocabulary size al the beginning of the study (r = 0.07, df= 10, n.s.),
nor between age and MLU at the beginning of the study (/•= -0.11,
df=\O, n.s.) or age and MLU at the end of the study (r=-0.09,
^ /=10 , n.s.).

Recording session

The 40-minute audio-recoding was based on two 20-minute recording
sessions, the first of which was a recording of the child at lunch, and the
second a recording of the child at play. In order to reduce the artificiality
of the situation, no restrictions were placed on the presence of siblings
or other family members during the recording sessions, and the investiga-
tor behaved as a participant observer throughout. However, an attempt
was made to "leave the floor" to the child and his or her normal
interactive partners as much as possible.

Children's speech corpora

The audio-reeordings were orthographically transcribed into a computer-
ized database using the CHAT system from the CHILDES project
(MacWhinney 1995; MacWhinney and Snow 1985, 1990). The transcripts
were then checked against the tapes by a second transcriber and used to
build up a corpus of utterances for each child. The criteria for inelusion
of utterances in these corpora were that the utterances were (a) fully
intelhgible; (b) complete (i.e. were not interrupted utterances or false
starts): (c) used spontaneously by the child (i.e. were neither imitations
nor self-repetitions); and (d) were neither strings of numbers nor frag-
ments of songs or nursery rhymes. These corpora were searched for
instances of regular verb morphology (i.e. progressive -ing., regular past
tense -ed., and regular third person singular -s), auxiliary verb structures,
case-marked pronouns, and utterances that included a verb together with
a subject argument, a direct-object argument, or both. The data obtained
in this way were then used in the analyses that follow.

Results

Children s utterance corpora

Table 1 presents data on the size of the children s utterance corpora
together with the number of audio-recordings on which they were based.
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the number of multiword utterance types and tokens that were included,
and the children's age and MLU ranges. These data are ordered in terms
of the children's highest recorded MLU, and it can be seen that despite
the fact that all the data were drawn from the first six months of these
children s multiword speech, there is considerable variation in the MLU
ranges included, with some children still in Brown s stage 1 at the end of
the study, others in stages II and III, and one child in stage IV, though
only at the final recording session (Brown 1973).

Verb morphology

Data on the number of verb types and verb tokens marked with the
progressive, regular past tense, and regular third person singular mor-
phemes are presented in Table 2. It can be seen from these data that the
majority of the children produced quite a large number of progressive
types and tokens and at least some tokens of the regular past tense and
the regular third person singular. However, the number of different past
tense and third person singular types was typically very small, suggesting
that for most of the children use of these morphemes was limited to a
handful of unanalyzed forms.

The question of the productivity of the children s verb morphology
was addressed by calculating the proportion of verb types marked with
a particular morpheme that also occurred in the unmarked (i.e. bare

Type and token frequencies for use of verb morphotogy

Subjects Types
-ing

Joey
Julie

Ricky

Helen
Carl
John
Simon
Olga

8
32

1
32
22
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stem) form (i.e. overlap = no. of verb types occurring both with and
without the relevant inflection/no, of verb types occurring with the rele-
vant inflection). These scores were then tested for overlap that was
significantly dilTerent from zero using Fisher s Exact. Overlap scores for
the three morphemes arc presented in Table 3 together with scores for
the percentage of verb types marked with either of each pair of mor-
phemes that also occurred with both of the morphemes in the pair
(i.e. overlap = no. of verb types occurring with both inflection 1 and
inflection 2/no. of verb types occurring with either inflection 1 or inflec-
tion 2). The data show that eight of the 12 children, including two stage I
children (Simon and Olga), met the productivity criterion for the pro-
gressive morpheme (i.e. had overlap scores that were significantly different
from zero). However, only two of the more advanced children met the
productivity criterion for the regular past tense and regular third person
singular morphemes (Joey and Eva, and Joey and Jean, respectively).
Moreover, there was very little overlap in the verbs with which different
morphological markers were used and hence very little evidence of cate-
gory-general marking. Of course, for most of the children this was hardly
surprising because only the progressive morpheme appeared to be pro-
ductive in their speech at this stage. However, there was also very little
overlap for the three children who did pass the productivity criterion for
two or more morphemes. Thus, Joey had overlap scores of 1/39 for the
progressive and past tense, 2/35 for the progressive and third person

Table 3. Overlap scores for the verh types with which different morphemes occurred

Subjects

Rita
Joey
Julie
Jean
Ricky
Eva
Helen
Carl
John
Simon
Olga
Laura

Proporlio)
thai also (

n of mar
Dccurred

unmarked form
-ing

10/17"
22/32"
7/12"

21/30"
3/8
6/1 P
2/4
5/11"
0/1

14/22"
5/7"
3/4

2/2
5/5"
1/2
2/2
2/2
7/8"
2/2

1/1

-

ked verbs
in

-ed

2/4
4/8"
0/3
4/4"
1/1
2/2
_

0/1
0/2
-

1/1

Proportion of verbs
oecurrinj
also occi
-ing/-s

2/17
2/35
1/13
1/31
0/10
2/17
0/6

0/2

<y in either formI that
irred in both forms

-ing/-ed

0/21
1/39
0/15
0/34
0/9
0/13
_

0/2
0/24

0/5

s/-ed

0/6
0/13
0/5
0/6
0/3
0/10

0/2

Indicates an overlap score significantly different from zero at p<0.()5.
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singular, and 0/13 for the past tense and third person singular, none of
which was significantly different from zero; while Jean had an overlap
score of 0/34 for the progressive and past tense and Eva an overlap score
of 2/17 for the progressive and third person singular, neither of which
was significantly different from zero.

These findings do not count directly against a syntactic performance-
limitation account of children s early multiword speech. However, they
do fail to provide any positive evidence for verb-general marking and
are hence at least consistent with the view that children are constructing
distributionally defined subclasses of verbs on the basis of their participa-
tion in different morphological frames. This conclusion is consistent with
a lexicalist account of early grammatical development. However, it is not
consistent with a strong version of the verb-island hypothesis, because it
implies that children are generalizing across subcategories of verbs from
very early in development. These subcategories may have a semantic
flavor to them (Bloom et al. 1980; Clark 1996). However, it is worth
pointing out that this "semantic flavor" may be essentially epiphenome-
nal. That is to say, it may reflect the interaction between a semantically
blind distributional analyzer and semantic-distributional patterning in
the input, rather than the workings of a learning mechanism that is itself
tuned to particular aspects of verb semantics (see Elman 1990 for a
demonstration of how such pseudosemantic effects can occur).

Auxiliary verb structures

Data on the number of auxiliary verb tokens and number of different
auxiliary + verb combinations in each child's corpus are presented in
Table 4 together with a list of all of the different auxiliaries used by each
child. Auxiliary do and main verb do were distinguished on distributional
grounds. Thus instanees of do were only classified as auxiliaries if they
were followed by a main verb or a negative particle, or occurred in an
utterance without a main verb or a direct object and appeared to substi-
tute for a verb phrase in the previous discourse. Different auxiliary + verb
combinations were defined as different pairs of auxiliaries and main verbs
ignoring differences in polarity, tense, and word order.

It can be seen from these data that all of the children produced at least
some auxiliary verb tokens in their early multiword speech and that
several produced quite a large number of different auxiliary + verb combi-
nations, supporting Valian's (1991) claim that limited, though correct use
of auxiliaries is in evidence from the beginning. However, it is, of course,
impossible to tell from these data how lexically specific the children's
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Table 4. Frequency of auxiliary verb tokens and different auxiliary + verb combinat

Subjects

Rita
Joey
Julie
Jean
Ricky
Eva
Helen
Carl
John
Simon
Olga
Laura

Mean

A

ea
ea

ca
ea

dc

uxiliary (ypes

11, do, be, have,
n, do, be, have.
n, do, be, have.
,n, do, be, have.
.n, do, be. have
n, do, be, have
n, do, be, have
n, do, be, have.
n, do, have
n, do, be, have.
.n, do, be, have.
), be, have, shall

shi
eo
mi

wi:

wi.
wi

all, will
uld, should, \
ght, should, '

11

11
11

A-il!
will

Auxi l iary
tokens

51
61
44

139
55
62
31
43

7
56
11
9

47.4

Auxiliary + verb
combinations

19
27
20
44
16
22
10
10
6

16
5
6

16.8

early auxiliary use was. This question was therefore investigated further
by looking for overlap in the verbs with which different auxiliaries
occurred. The auxiliaries used in this analysis were can, do, be, and haye
since these were by far the most frequent auxiliaries m the data, together
accounting for an average of 90.3% of all of the children s different
auxiliary + verb combinations. Overlap scores were calculated as follows:
overlap = no. of verb types occurring with both auxiliary 1 and auxiliary 2/
no. of verb types occurring with either auxiliary 1 or auxihary 2.

The results of this analysis are presented in Table 5, from whieh it can
be seen that none of the children showed overlap that was significantly
different from zero on any of the overlap measures (though Jean's overlap
score for do and be was marginally significant at;? = 0.054). These results
provide very little support for the attribution of syntactic auxiliary verb
and verb categories to these children. On the other hand, given the
number of different auxiliary -I- verb combinations produced, it seems
likely that several of the children did have at least some productive lexical
knowledge about the privileges of occurrence of particular lexical auxilia-
ries. This issue was therefore examined further by searching each of the
children s corpora for evidence of lexical patterns of the fonn "lexical
auxihary -I- X." These were then evaluated using Braine's (1976) statistical
criterion for the attribution of a productive positional pattern based on
the binomial theorem (i.e. six different instances in the same order and
no instances in a different order, or eight instances in the same order and
one instance in a different order, etc.). This criterion is inevitably some-
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Table 5. Overlap s •s for the verb types with which differ

Subjects

Rita
Joey
Julie

Jean
Ricky
Eva
Helen
Carl
John
Simon
Olga
Laura

can/do

2/10
0/10
0/8

2/20
1/9
1/11
0/4
0/3
0/3
0/7
0/2
0/1

can/be

1/10
0/15
0/9

0/7
1/9
1/3
0/7
0/2
1/7
0/2
0/3

can/have

1/10
1/5
1/9

1/6
0/6
0/4
0/3
0/5
2/5
0/2
0/1

do/be

1/4
0/17
0/7

0/9
2/14
0/6
1/5
0/1
0/7
0/2
0/4

do/have

1/4
0/8
0/8

1/8
0/12
1/5

1/1
0/4
0/6
0/2
0/2

be/have

1/3
0/13
2/7
2/16
0/6
1/9
0/6
1/5
0/3
1/6
0/2
1/3

n overlap score significantly different fro at;7<0.10.

what arbitrary. However, it is also relatively stringent in that it controls
for chance by demanding that there should be statistically significantly
more instances in which the relevant items occur in one order than
in another.

Four of the most advanced children were found to have one productive
positional pattern that met this criterion. Moreover, in each case the slot
immediately following the auxiliary was always filled by a verb. Thus,
Rita had six instances ofa "can't + X" pattern (e.g. "can't find it"); Joey
had seven instances of a "Xi-'s + X2" pattern (e.g. "Little Bo Beep's
crying"); and Jean and Eva both had nine instances of a "don't + X"
patterns (e.g. "don't eat pen"). These data suggest that children's use of
auxiliary + verb combinations can be accounted for m terms of a mixture
of rote-learned and lexically specific knowledge and would thus seem to
count against a syntactic performance-limitation account. On the other
hand, they are also inconsistent with a strong version of the verb-island
hypothesis since they provide further evidence that some children
are generalizing across subcategories of verbs from quite early in
development.

Pronoun case marking

Table 6 presents data on the number of nominative case-marked pro-
noun targets in the children's corpora (excluding you and it, which have
homonymous nominative and accusative forms). Also presented are data
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Table 6. Frequency ofnominainc case-marking contexts together wiih percentage ei
and the percentage of nominative contexts that were first person singular contexts

Subjects Number of Error rate (%) First person

contexts contexts (%)

Rita 19 0.0 52.6

Joey 145 1.4 92.4
Julie 71 23.9 77.5
Jean 216 8.8 76.9
Ricky 47 0.0 100.0
Eva 121 13.2 81.0
Helen 61 0.0 91.8
Carl 67 4.5 82.1
John 13 15.4 84.6
Simon 35 2.9 82.9
Olga 20 10.0 90.0
Laura 23 52.2 100.0

Mean 69.8 11.0 84.3

on each child's nominative error rate and the proportion of his or her
nominative targets that were instances of the first person singular. These
data are broadly consistent with those of Valian (1991) in that the
majority of the children s error rates are relatively low (though Laura
and Julie are obvious exceptions to this pattern). However, they are also
consistent with a lexically specific account of children s early case marking
since they show that an average of 84.3% of children's nominative pro-
nouns are first-person singular pronouns, suggesting that the vast major-
ity of the children s correct case-marking performance can be accounted
lor in terms of knowledge of the privileges of occurrence of the single
lexical item /.

This implies that largely correct use of nominatively case-marked pro-
nouns does not represent sufficient grounds for attributing productive
case-marking knowledge to children and that a more stringent test is
needed requiring evidence of contrastive use. This issue was therefore
investigated further by looking for evidence that the children discrimi-
nated between nominative and accusative contexts in their use of the
accusative pronoun me. This was done by calculating the percentage of
each child's use of me that was correct and comparing this with chance.
These percentages are presented in Table 7, from which it can be seen
that none of the children showed performance that was significantly
different from chance. This was largely because most of the children
rarely used me in either nominative or accusative contexts. However,



Table 7. Frequency of first person singular a
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•e pronouns and percentage of correct use

Correct use (%)

Rita
Joey
Julie

Ricky
Eva
Helen
Carl
John
Simon
Olga
Laura

100.0
50.0
40.9
60.0

100.0
0.0

100.0
0.0
0.0
0.0

100.0
100.0

there were two children (Juhe and Jean) who did use me relatively often,
and their data also failed to provide any evidence of contrastive use.

These data would seem to provide very little support for the idea that
these ehildren have productive knowledge of nominative case marking
and hence count against a syntactic performance-limitation account of
the kind proposed by Valian (1991). However, they also suggest that
children do have at least some productive lexical knowledge about the
privileges of occurrence of the first person nominative pronoun /. This
issue was therefore investigated further by searching each of the children s
corpora for evidence of a productive positional pattern of the form
"I-f-X" using Braine's (1976) criterion.

It was found that all of the children in the sample had an "I + X"
pattern that met this criterion, except for Rita and Simon, who both had
five correctly ordered instances and no incorrectly ordered instances and
hence just failed to reach criterion. These findings thus count against a
strong version of the verb-island hypothesis since they suggest that,
although children s knowledge of pronoun case marking may be lexically
specific, they also have at least some lexically specific knowledge of SVO
word order that generalizes across different verbs.

Subject-verb-object word order

Table 8 presents data on the number of multiword utterance tokens that
included a main verb together with a subject argument, a direct object
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argument, or both. Also presented are the percentage of these utterances
that included a subject argument and the percentage that included a
direct object argument, with the former category further subdivided into
subjects of transitive verbs, subjects of intransitive verbs, and subjects of
copulas. It should be noted that all of these figures exclude utterances
involving double verb structures (e.g. "I want see Postman Pat"); utter-
ances that did not conform to Enghsh SVO word order (e.g. "Wipe that
John," where "John" was clearly intended as the "wiper" argument);
and utterances containing errors involving double object marking (e.g.
"Don't hke it train").

It can be seen from these data that subject arguments occurred quite
frequently in all of the children s speech more frequently than direct
object arguments for eight of the 12 children. This could be taken as
support for Valian s (1991) claim that by MLU = 2.0 EngUsh-speaking
children already know that English verbs require subjects. However, it
can also be seen that quite a large percentage of these subjects (44.7%
on average) occurred with a single verb - the copula. This raises the
possibility that a substantial proportion of these children's subject use
could be explained in terms of a relatively small amount of lexically
specific knowledge.

Of course, it is impossible to tell from the data presented in Table 8
precisely how lexically specific children s use of subjects was. This issue
was therefore investigated further by calculating the percentage of each
child's dilTerent subject + verb communication that could be accounted
for by one of the five most common lexical patterns of the form "lexical
subject + X" or "X + lexical verb." The results of this analysis are pre-
sented in Table 9, from which it can be seen that the five most common
lexical patterns in each child's data together accounted for between 67.0%
and 90.0% of all their different subject + verb combinations (Mean =
75.1%). This suggests that a substantial proportion of children's early
subject use can be explained in terms of the acquisition of particular
lexically specific formulae and raises doubts about the generality of
children s knowledge of SVO word order.

The question of whether the children showed contrastive use of SVO
word order was investigated by examining the number of diflFerent
noun and pronoun types that occurred as the subjects and objects of
transitive verbs and calculating overlap scores based on the proportion
of transitive subject and object argument types that occurred as both
the subject and object arguments of transitive verbs. The results of
this analysis are presented in Table 10, from which it can be seen that
for all of the children the number of different transitive subject types
was much smaller than the number of different transitive object types.
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ible 8. Frequency of utterance toke,
gument, and the percentage of these u

that included a verb and a subject and/or direct
erances that included a subject or direct object

Subjects

Rita
Joey
Julie

Ricky

Helen
Carl
John
Simon
Olga
Laura

Mean

Utterances
including a
verb and a
subject
and/or dire
object

399
346
280
478
349
387
275
191
210
284
101
188

290.7

Utterances
including a
subject (%)

;t

49.4
67.6
76.8
76.4
79.9
76.0
76.0
73.8
59.5
50.0
52.5
49.5

65.6

Utterances
including a
direct
object (%)

72.7
64.2
40.4
51.7
52.7
51.9
45.5
50.3
51.9
59.5
59.4
60.6

55.1

Subjects of
transitive
verbs ("/.)

47.2
58.5
23.3
45.2
45.9
42.2
29.2
35.1
21.6
28.2
35.8
33.3

37.1

Subjects of
intransitive
verbs (%)

33.0
19.2
24.7
17.8
22.6
10.9
10.0
19.9
8.0

13.3
11.3
28.0

18.2

Subjects

of copula
verbs (%)

19.8
22.2
52.1
37.0
31.5
46.9
60.8
45.5
70.4
58.5
52.8
38.7

44.7

Table 9. The first five most eommon lexieal patterns involving subjeets and the percentage
of eaeh child's different .subject + verb combinations for which thev can account

Subjects Subject-verb Accounted Five most common lexical patterns
combinations for (%)

Joey

Jean
Ricky
Eva
Helen
Carl
John
Simon

69.5
69.5
74.1
69.9
76.0
67.0
87.0
87.8
78.9
66.7
90.0
71.7

X + go, Mummy + X, X + is, X + do, X + fall
I + X, X + is, X + go, Mummy+ X, It + X
X + is, I + X , X + go, Me+ X, X +get
I + X,X + is,Ilc + X,
X + go, X + is, RickyX + go, X + is, Ricky + X, X + do, I + X
I + X, X + is. You + X, X + go. He + X
X + is, Kelly + X, I + X, X + go. Baby + X
I + X, X + is. He + X, X + go, X + eat
X + is, I + X, John + X, X + get, X + g o
X + is, X + get, X + go, I + X, It + X
I + X, X + IS, X + go. Mummy + X, Baby + X
X + come, X + go, I + X, X + is. My + X
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Table 10. Frequency of different transitive subject and direct object types and overlap
measures for the proportion of these items that oeeurred as both subject and direct object

Simon
Olga
Laura

Transitiv
types

Direct object
types

55
77
45
80
56
70
51
29
40
M
24
38

Over

5/66"
7/84''
1/57
7/89"
1/70
3/83
2/55
0/35
4/47
2/55
0/28
1/45

Indicates an overlap score significantly different from zero at /; < 0.05.

Moreover, only three of the most advanced children in the sample
showed overlap in subject and object use that was significantly different
from zero. This suggests that the nouns and pronouns initially used
by children as the subject and object arguments of transitive verbs
tend to come from different populations and hence that there is no
real positive evidence in most of these children s corpora for the
contrastive use of SVO word order.

This conclusion obviously counts against a syntactic performance-
limitation account of the data. However, given that it rests on evidence
that children restrict the use of particular nouns and pronouns to particu-
lar positions in transitive verb structures, it is not really consistent with
a verb-island account either. This is because it suggests that children are
using lexically specific knowledge not only about the privileges of occur-
rence of verbs, but also about the privileges of occurrence of particular
nouns and pronouns to structure their utterances. Indeed, one of the
reasons why the number of different transitive subject types was typically
so low in these children s data was that a large proportion of subject
contexts were filled by the first person singular pronoun /, which, as we
have already seen, occurred frequently within a highly productive "I -I- X""
pattern for most children.
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Discussion

The main aim of the present study was to use data from the first six
months of 12 children's multiword speech to test the validity of Valian s
(1991) and Tomasello's (1992) accounts of early multiword speech with
particular reference to the development of the English verb category. The
results provide evidence for appropriate use of verb morphology, auxihary
verb structures, pronoun case marking, and SVO word order from quite
early in development. However, they also demonstrate a great deal of
lexical specificity in the children's use of these systems, evidenced by a
lack of overlap in the verbs to which different morphological markers
were applied, a lack of overlap in the verbs with which different auxiliary
verbs were used, a disproportionate use of the first person singular
nominative pronoun /, and a lack of overlap in the lexical items that
served as the subjects and direct objects of transitive verbs.

These findings count against a syntactic performance-limitation
account of children's early multiword speech in two ways. First, they
suggest that the "positive evidence" adduced in favor of such accounts
hides lexical specificity in children's early language that tends to point
toward a more limited-scope account (Pine and Martindale 1996). The
implication is that the discovery of such "positive evidence" reflects the
decision to analyze at the level of the syntactic categories hypothesized
rather than at the level of the lexical items of which they are composed.
This approach effectively assumes the knowledge for which evidence is
being sought and ignores the possibility that a more limited-scope account
might provide a better fit to the data.

Second, they raise doubts about the validity of arguments for syntactic
categories based on low error rates (Rubino and Pine 1998). This is
because it is impossible to interpret the significance of low error rates in
the absence of any means of estimating the expected error rate - and,
in practice, the expected error rate depends not only on theoretical
considerations, but also on the pattern of lexical specificity found in the
data themselves. Thus, as has been demonstrated both here and elsewhere
(Lieven et al. 1997), low error rates with respect to nominative case
marking are as much a reflection of the relative frequency with which
different case-marked pronouns occur in young children s speech as they
are of children s underlying knowledge and are hence, at best, rather
diflicult to interpret. Indeed, the children in the present study were just
as likely to use the less frequently occurring first person singular accusa-
tive form in nominative position as they were to use it in accusative
position, suggesting that their underlying knowledge of even the first-
person singular part of the system was actually quite limited and could
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be explained in terms of a fairly small amount of lexically specific
knowledge.

Of course, it might be argued that these patterns of lexical specificity
do not count directly against a performance-limitation account since it
may be possible to explain them in other ways: for example, in terms of
some kind of interaction between children's knowledge and the processing
limitations under which they are operating; or in terms of an interaction
between sampling considerations and semantic-pragmatic factors that
tends to give children's early multiword speech a more lexically specific
look than it might otherwise have. In principle, this is true. However,
they do, at the very least, suggest the need for proponents of such models
to develop empirical means of distinguishing them from constructivist
models rather than simply explaining them away on an ad hoc basis once
the data are in.

If, on the other hand, these data are taken at face value, it is clear that
they are problematic not only for a performance-limitation account, but
also for a strong version of the verb-island hypothesis. This is because
they suggest that much of children s early knowledge is not organized
around lexically specific verb structures, but around other high-frequency
markers such as bound morphemes, auxiliary verbs, and case-marked
pronouns. In one sense, these findings are not particularly new or surpris-
ing. After all, it has been known for many years that progressive -ing is
one of the first morphemes to be acquired by children (Brown 1973),
and Akhtar and Tomasello (1997) have themselves recently demonstrated
that even very young children can use progressive morphology pro-
ductively with nonce verbs. Moreover, it also seems to be the case that
even children who show verb-island effects in word-order comprehension
tests with nonce verbs (e.g. daek) are able to slot such verbs into structures
organized around case-marked pronouns to produce utterances such as
"He's dacking him" (Akhtar and Tomasello 1997).

Both of these findings suggest that children s early grammatical knowl-
edge is not entirely verb-specific and, as Akhtar and Tomasello point
out, imply that different aspects of the verb category are acquired by the
child at different points in development. However, it is important to
realize that they also undermine one of the basic tenets of the verb-island
hypothesis (i.e. the claim that verbs are central to the organization of
the child's grammar) and thus suggest the need to provide some kind of
alternative account of why some markers come to function as "islands"
in the child's grammar and others do not.

We would argue that what is required at this point is some kind of
information-processing account that can explain such effects as a function
of the interaction between the statistical properties of the input and the
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shape of the child's language-learning mechanism. As Braine (1987,
1988b) has argued, one way of developing such an account is to identify
the limits of human distributional learning abilities and to use this knowl-
edge as a constraint on the mechanisms proposed for natural language
acquisition. According to Braine, experimental studies of artificial lan-
guage learning have shown that, under serial presentation conditions,
subjects readily learn the positions of words or phrases with respect to a
marker. However, they have great difficulty in learning arbitrary depend-
encies between classes of words. One possibility, which is consistent with
the results of the present study, is therefore that children s early grammati-
cal knowledge is a complex set of relations between high-frequency mark-
ers and lexically and morphologically defined slots, which reflects the
interaction between a distributional learning mechanism constrained in
the way that Braine (1987) suggests and the frequency with which particu-
lar markers cooccur with particular groups or subgroups of lexical items
in the input. This would imply that verb-island effects are just a special
case of more general lexical learning effects that reflect the fact that, all
other things being equal, individual verbs tend to occur more often and
in more consistent positions in English input than do nouns and hence
tend to make better high-frequency markers.

This kind of account has two advantages over a strong version of the
verb-island hypothesis. The first is that it provides a mechanistic explana-
tion of verb-island effects that avoids the need to appeal to a relation
between the noun-verb distinction at the syntactic level and some kind
of argument-predicate distinction at the semantic level. The second is
that it can account not only for verb-island effects, but also for the
presence of lexically specific knowledge organized around other high-
frequency markers and can thus explain why some children show verb-
island effects in word-order comprehension tests with nonce verbs but
are nevertheless able to slot nonce verbs into structures based around
case-marked pronouns (Akhtar and Tomasello 1997).

Of course, in order to test such an account it will be necessaiy to
develop more detailed predictions about the shape of children s early
grammars, and then to test these predictions against additional data on
children s early multiword speech. Moreover, it ought to be clear from
the previous discussion that, given the likely complexity of the child's
knowledge at any particular point in development, this is actually a far-
from-straightforward task. Indeed, it seems to us that the only viable
way of developing such predictions is to build some kind of computational
model of the distributional learning mechanism involved and to use this
as a kind of hypothesis-generating machine (see Gobet and Pine 1997
for a preliminary attempt to build such a model). We would therefore
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argue that, in addition to providing evidence against both a syntactic

performance-limitation account and a strong version of the verb-island

hypothesis, the results of the present study have two further implications

for future research. The first is the need to implement constructivist

accounts of early language development as computational models so that

they can be used not only to test researchers' intuitions about the likely

effect of the interaction between a particular learning mechanism and a

particular pattern of input, but also to generate hypotheses for future

research. The second is the need to produce more detailed descriptions

of children s early multiword speech based on corpora much larger than

those typically used in current language-acquisition research so that these

descriptions can be used as targets for simulation.
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