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Abstract

This study examined patterns of auxiliary provision and omission for the
auxiliaries BE and HAVE in a longitudinal data set from 11 children be-
tween the ages of two and three years. Four possible explanations for aux-
iliary omission—a lack of lexical knowledge, performance limitations in
production, the Optional Infinitive hypothesis, and patterns of auxiliary
use in the input—were examined. The data suggest that although none of
these accounts provides a full explanation for the pattern of auxiliary use
and nonuse observed in children’s early speech, integrating input-based and
lexical learning-based accounts of early language acquisition within a con-
structivist approach appears to provide a possible framework in which to
understand the patterns of auxiliary use found in the children’s speech. The
implications of these findings for models of children’s early language acqui-
sition are discussed.

Keywords:  language  acquisition;  auxiliary — syntax;  constructivist
approach.

1. Introduction
1.1.  Theoretical background

Generally speaking, English-speaking children begin to produce auxilia-
ries from around the age of 2;0, although adultlike competence is not
achieved until much later in development, often well into the fourth year.

Auxiliaries provide one of the primary means of encoding tense and
agreement and are therefore central to most theories of adult langu-
age use. However, the adult auxiliary system, and thus the question of
what must be acquired, is viewed very differently by the proponents of
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two opposing theoretical frameworks, the principle-based generativist
approach and the usage-based constructivist approach.

Within the generativist framework, grammar is assumed to consist of a
series of rule-governed processes that operate over categories of linguistic
items. When constructing an utterance, speakers are assumed to retrieve
individual lexical items in accordance with the syntactic rules governing
the combination of words in sequence. In a generativist framework, the
auxiliary system is assumed to be purely structural, devoid of semantic
or functional content and therefore unlearnable in principle (Chomsky
1957). To explain language acquisition, it is necessary to credit children
with a pre-given knowledge of grammar, and thus their task in acquisi-
tion is to map the words of their target language onto pre-existing ab-
stract categories (Pinker 1989, although see Bowerman 1990). As the
properties of tense and agreement are assumed to be innately specified,
children’s early auxiliary use is considered by many researchers to re-
flect underlying, adultlike grammatical competence (Valian 1991; Wexler
1994; Rice et al. 1998).

In a usage-based framework, rather than assuming that adults generate
utterances by the rule-governed combination of appropriate grammatical
categories, the focus is on constructions as the basic units of language
(Langacker 1987; Goldberg 1995; Bybee 1998; Croft 2001). Adults are
assumed to store individual utterances or concrete, lexically based con-
structions for use on a specific occasion as well as more abstract schemas,
for example a general pattern for subject-auxiliary inversion. Thus, adult
linguistic knowledge consists of a structured network of constructions
represented at different levels of abstractness, although the nature of the
syntactic and semantic relations that hold between constructions and
how they are represented is viewed rather differently within different
construction grammar frameworks (e.g., Lakoff 1987; Langacker 1987;
Goldberg 1995; Kay and Fillmore 1999; Croft 2001). With respect to
auxiliaries, Langacker (1991: 228) suggests that adults operate with a
“substantial number of constructional schemas [that] constitute a highly
structured assembly, in which the successive combination of simpler units
gives rise to schemas of progressively greater complexity”.

One central difference between the generativist and usage-based ap-
proaches to acquisition lies in the knowledge credited to the child.
Generativist theories credit the child with a knowledge of grammatical
categories, whereas usage-based approaches assert that the child comes
to the task of acquisition with only general cognitive learning principles
such as pattern extraction and categorization. Thus, grammatical catego-
ries such as Noun, Verb, or Auxiliary are thought to exist only to the
extent that they can be derived from the distributional regularities of the
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input (Croft 2001; Langacker 1991). The child’s task in acquisition is to
acquire lexically based constructions, and to build up the more abstract
constructions that underlie adult language use over the course of devel-
opment. From this perspective, understanding the processes behind lan-
guage acquisition is central to understanding the nature of the adult end-
state.

Given the importance of form—function mappings in the usage-based
approach to adult language use, it is unsurprising that the child’s socio-
cognitive development is seen as central to the acquisition of language.
Language acquisition is viewed as a drive to communicate in a way that
is conventional, and thus requires the acquisition of conventional units
of speech (Tomasello 2000). Children are thought to begin with lexically
specific constructions that are acquired in the context of social routines,
providing them with the form-function mapping central to the acquisition
process (Tomasello 1992; Pine et al. 1998). The development of more
abstract constructions is dependent on children recognizing relations be-
tween the form and meaning of a number of independently acquired lexi-
cally based constructions. Consequently, children’s early use of auxiliaries
may represent the use of lexically based constructions prior to the devel-
opment of more abstract constructions.

1.2.  Auxiliary use and nonuse in early speech

During the early stages of language acquisition, children pass through a
stage in development when they produce both finite sentences containing
an auxiliary (she is sleeping) and nonfinite sentences where the auxiliary is
omitted (she sleeping). There is little agreement among researchers as to
the reasons for this observed pattern of auxiliary use and nonuse. In the
current article, first, we document the pattern of use and nonuse, in oblig-
atory contexts, of the auxiliaries BE and HAVE in the speech of English-
speaking children. BE and HAVE are the only two auxiliaries for which
omission can be reliably identified and the form of the omitted auxiliary
known (for many auxiliaries it is often unclear whether omission has oc-
curred, and if so, what form the auxiliary should take). Omission of aux-
iliary BE can be identified by the presence of the progressive verb inflec-
tion while omission of auxiliary HAVE can be identified by the presence
of a perfect verb form. Second, we evaluate four possible explanations for
auxiliary omission. The first three explanations attempt to explain auxil-
iary omission within a generativist framework in terms of single mecha-
nisms operating on an abstract grammar. The fourth approach assumes
a multifactor, usage-based framework for acquisition, and focuses specif-
ically on the role of input frequencies.
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The results show that none of the single mechanism accounts situated
within a generativist framework can adequately account for the data. In
contrast, the frequency patterns in the input appear to play an important
role in early auxiliary use and nonuse, and where frequency does not pre-
dict the pattern of acquisition, there are principled explanations for these
findings that are consistent with a constructivist framework.

1.3. A generative grammar interacting with a lack of lexical knowledge

The first possible explanation for auxiliary omission that must be ruled
out before other explanations can be considered is that children’s early
omission simply reflects a lack of lexical knowledge. Auxiliaries BE and
HAVE take different lexical forms according to the person, number and
tense of the sentence (BE: am, is, are, was, were; HAVE: have, has, had).
Therefore, it is possible that patterns of omission reflect children’s lack of
knowledge of the required lexical form. The apparently alternating use of
sentences containing auxiliaries and those where the auxiliary is omitted
could reflect the consistent use of one form of the auxiliary, and the omis-
sion of a different form that children have not yet acquired. If children’s
early auxiliary use reflects an abstract underlying grammar, and a lack of
lexical knowledge is responsible for the patterns of auxiliary omission ob-
served in children’s early speech, we would predict that although chil-
dren’s overall levels of auxiliary omission may be high, auxiliary omission
in children’s speech will be low for individual auxiliary forms once they
are acquired.

1.4. A generative grammar interacting with performance limitations

A second possible explanation for early auxiliary omission is that omis-
sion reflects performance limitations in production (Valian 1991). From
this perspective, children are thought to operate with an abstract underly-
ing grammar but their ability to overtly realize their knowledge depends
on the performance demands of the intended utterance. Valian argues
that the production of modals and auxiliaries without a subject argument
(e.g., can go, is eating) is unacceptable in the adult grammar, and pro-
vides evidence that, she suggests, shows English-speaking children are
sensitive to this property of the adult language. As the performance
demands in producing grammatical sentences including both a sentence
subject and an auxiliary are relatively high, especially at the early stages
of development, performance limitations in production might therefore
result in auxiliary omission.

Valian (1991) put forward a similar argument for early subject omis-
sion, and measured the effects of performance limitations in production
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by calculating the mean length of utterance (MLU) of verb phrases (VPs)
that appear with a subject argument and comparing this to the MLU of
VPs where the subject is omitted (see also Bloom 1990). She suggested
that if producing a subject has an associated processing cost, children
will have greater processing resources available when the subject is omit-
ted and, therefore, subjectless VPs should be longer than VPs produced
with a subject. Similar predictions can be derived with respect to early
auxiliary omission. If producing an auxiliary has an associated processing
cost, sentences without an auxiliary should be significantly longer than
utterances with an auxiliary (when the auxiliary is omitted from the cal-
culation following Valian’s methodology). If there is no difference in the
length of sentences where the auxiliary is omitted and those where the
auxiliary is produced (excluding the auxiliary), this would suggest that
producing an auxiliary does not carry a cost in terms of sentence pro-
duction, and therefore that auxiliary omission does not reflect perfor-
mance limitations in production.

1.5. A generative grammar incorporating the Optional Infinitive
hypothesis

A third possible explanation for auxiliary omission is provided by the
Optional Infinitive (OI) hypothesis (Wexler 1994). Wexler claims that
children initially believe that tense and agreement marking is optional.
Auxiliaries BE and HAVE carry both tense and agreement, and therefore
optional marking of these grammatical features would result in the pro-
duction of a number of utterances with and without auxiliaries. Thus,
this model suggests that although children may have acquired the neces-
sary auxiliary forms, they will continue to omit auxiliaries because they
lack the knowledge that tense and agreement marking is obligatory. Re-
searchers working within the Optional Infinitive framework have claimed
that the proportional correct use of finite forms in obligatory contexts
increases over time, and in a similar manner for a number of different
markers of tense (regular and irregular past tense, the third-person singu-
lar, BE and DO) (Rice et al. 1995; 1998; 2000). They take this as evidence
that children’s early use of finite forms, including auxiliaries, reflects an
unitary phenomenon that underlies the use of all forms marking tense
and agreement, and that matures over the course of development. One
prediction that follows from this model is that once children have ac-
quired the necessary lexical forms, they should show similar rates of omis-
sion with different forms of the same auxiliary. If differences are found
in the levels of auxiliary provision between auxiliary forms, this would
suggest that system-general mechanisms operating at the abstract level of
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tense and agreement may not provide the best explanation for early aux-
iliary omission.

1.6. A usage-based approach incorporating the role of input frequency

1.6.1. The relation between children’s lexically based grammars and input

frequency The three explanations for auxiliary omission outlined above
share the assumption that a single mechanism (lack of lexical knowledge,
performance limitations, optional marking of tense and agreement) can
account for the patterns of auxiliary use and nonuse observed in chil-
dren’s early speech. In contrast, constructivist models of language acquisi-
tion view children’s early language use as much more critically dependent
on the precise distribution and frequencies of forms in the input and
how this interacts with children’s current knowledge of lexically based or
more abstract constructions, their sociocognitive interests, and the seman-
tic complexity, functional transparency, and phonological salience of the
forms. This approach is supported by recent research that suggests that
children’s early grammatical knowledge may initially be tied to particular
lexical items and only gradually becomes more complex and adultlike
(Tomasello 1992; Pine et al. 1998). Furthermore, children’s knowledge
of individual lexically based frames and the development of more abstract
linguistic schemas is thought to reflect the specific properties of the lan-
guage they hear. Recent research suggests that relationships exist between
children’s early language use and the language they hear when examined
at the lexical level, providing support for this approach (Rowland and
Pine 2000; Theakston et al. 2001, 2002).

Previous research on the role of the input in the acquisition of the aux-
iliary system has implicated maternal questions of different types in the
learning of the auxiliary system, but there is little agreement as to which
question types in particular are important for acquisition (see Richards
1994 for an overview). However, if children’s early knowledge of syntax
is tied to individual lexical items, this suggests that to determine relations
between the language children hear and their acquisition of auxiliaries,
we should examine the input with respect to the individual lexical forms
available to children, without making assumptions about the abstract
status of their grammars. In the following section, we focus on the role
of input frequencies in a constructivist, usage-based approach to chil-
dren’s use and nonuse of auxiliaries.

1.6.2.  The role of input frequency in auxiliary use and the development
of abstract constructions in children’s speech One factor that might be
expected to affect children’s auxiliary use and nonuse is the frequency of
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individual subject + auxiliary combinations present in the language chil-
dren hear. If children begin the language-learning process by acquiring a
small number of lexically specific constructions that are based on high-
frequency combinations that appear in the speech they hear (Pine et al.
1998; Tomasello 1992, 2000; Theakston et al. 2001), with respect to aux-
iliary provision, this might mean that they begin with a series of indepen-
dent constructions, for example, I'm V-ing, He's V-ing. Over the course
of development, children are assumed to induce increasingly abstract
constructions by developing variable slots in previously lexically specific
frames (Peters 1983; Lieven et al. 1997), thus they may only gradually de-
velop the more abstract construction X’BE V-ing. There is likely to be a
complex interaction between input frequency of various types, and the ex-
tent to which children rely on lexically specific versus more abstract con-
structions in their production of utterances with and without an auxiliary.
Even studies of adult language use suggest that some lexical phrases such
as I don’t know may be stored as linguistic wholes that coexist with more
abstract schemas such as I don’t V, or pronoun N don’t V, due to their
high token frequency in adult language (Bybee and Scheibman 1999). In
contrast, linguistic schemas that are of high type frequency will be more
productive, i.e., more likely to support generalization to new linguistic
items (Bybee 1997). From this perspective, the most important aspects of
the input in determining the particular linguistic items acquired early by
children are thought to be the type and token frequencies of particular
lexical items and constructions in the input (Croft 2001; Langacker 1987).

By definition, constructions are paired representations of form and
meaning, therefore the development of fully abstract constructions is
thought to depend on children’s growing awareness of both the structural
and semantic similarities between exemplars (see, e.g., Dabrowska 2000;
Israel et al. 2000). Although type and token frequencies in the input are
seen as central to the development of children’s linguistic representations,
exactly how children’s lexically based constructions develop into the more
abstract schemas that underlie adult language use is not fully understood.
Abstraction may be at least partially driven by children gaining a fuller
understanding of the semantics of more lexically based constructions.
One possibility is that the process of schema abstraction in language ac-
quisition shares commonalities with the development of abstraction in
other areas of cognition such as categorization, where categories may be
represented as networks of more closely and loosely connected exemplars
organized around prototypes (Goldberg 1995, Munakata et al. 1997).
From a constructivist perspective, the acquisition of linguistic knowledge
is not an all-or-nothing phenomenon. Children are initially expected to
have only a partial knowledge of individual linguistic constructions,
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or to operate with weakly specified constructions that gradually gain a
stronger representation in the linguistic system through increasing linguis-
tic experience. According to some researchers, changes in the strength
and/or connectedness of children’s linguistic representations might ex-
plain the differences between the results of preferential looking, compre-
hension, and act-out and production studies investigating children’s early
syntactic knowledge (Tomasello and Abbot-Smith 2002).!

Although very little is known about the kinds of neural structures or
probabilistic networks that might underlie language representations, it is
possible to derive a number of theoretically motivated predictions con-
cerning children’s early language use. First, the more frequently a specific
construction is modeled in the input, the more likely children are to learn
the construction as a whole, and therefore produce the construction in
their own speech. Second, constructions that are modeled less frequently
in the input, or that appear with greater variability in their constituent
parts are likely to be more difficult for children to learn, will initially
have a weaker or partial representation in children’s linguistic systems,
and will consequently be less likely to be produced in children’s speech.
With respect to the acquisition of auxiliary syntax, we might expect that
children will produce a specific auxiliary if they have acquired a construc-
tion containing that auxiliary based on frequent use in the input. If chil-
dren have not yet acquired an appropriate construction, or have only a
weakly or partially represented construction, they may rely on an alterna-
tive construction that has a stronger representation in their linguistic sys-
tems. Alternatively, Tomasello (2000) suggests that at all stages of devel-
opment, children use a process of structure combining to produce novel
utterances (i.e., utterances not learned directly from the input) by combin-
ing previously acquired constructions. In the case of auxiliary omission,
children may combine previously acquired lexical subjects with previously
acquired verbs, or substitute different verbs in a lexically based construc-
tion to create novel utterances that do not contain an auxiliary (e.g.,
1+ V). Clearly, these processes rely on children having some kind of
abstract knowledge of subject-predicate constructions in that their early
word combinations are motivated by both pragmatic or semantic consid-
erations and typically conform to the word order of the target language.
However, it is important to note that the kind of knowledge thought to
underpin these rather limited instances of productivity is very different
from the kinds of abstract knowledge assumed under generativist ap-
proaches to grammar. The circumstances under which children will pro-
duce a weakly or partially represented construction are not yet under-
stood, but could involve probabilistic competition between alternative
structures (for instance, I'm going versus I going) and/or a degree of
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priming such that constructions that have recently been produced by the
child or modeled in the input may be more likely to be produced than a
weak or partially represented construction that has not recently been acti-
vated in some way.

Thus, if there is an interaction between the lexically based nature of
children’s early speech and the properties of the input that influences
early auxiliary use and nonuse, two predictions can be made:

1. If children’s early knowledge of auxiliary syntax is lexically specific
and closely based on the language they hear, the order in which chil-
dren acquire specific subject + auxiliary combinations, for example
He’s V-ing, will reflect their relative frequencies in the language chil-
dren hear.

2. There is likely to be an interaction between type and token frequency
that affects children’s proportional use of different auxiliary forms.

a. High-frequency subject 4+ auxiliary combinations that are fully
lexically specified and therefore have high token frequency (e.g.,
He’s), are likely to be learned early and stored as linguistic wholes.
These forms should therefore have a strong representation in the
children’s linguistic systems and be produced frequently, leading
to high rates of auxiliary provision for these forms.

b. Sequences where there is more variation in subject form, for exam-
ple NP’s, will require children to develop a more abstract schema
on which to base correct auxiliary use. As the development of
abstract schemas is assumed to take place gradually, schemas
with variable slots will initially have weaker representations in
the children’s linguistic systems than those that are completely
lexically specified. Therefore, auxiliary provision for these subject
forms is likely to be lower in obligatory contexts than for fixed
subject + auxiliary combinations.

c. Low-frequency combinations in the input are likely to be acquired
later in development, and will also be weakly or partially repre-
sented in the children’s linguistic systems when initially acquired
due to their low frequency of use in the input. Auxiliary provision
is therefore likely to be initially low for these forms.

1.7. Aims

The purpose of the present article is to examine patterns of auxiliary
omission for auxiliaries BE and HAVE in a longitudinal dataset from
twelve children followed between the ages of two and three years. The
data will be examined to evaluate the different explanations outlined
above for auxiliary omission, and to attempt to determine how early
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auxiliary use can inform our understanding of the underlying system
available to children during the early stages of language acquisition.

2. Method
2.1.  Subjects

The children in this study were eleven of twelve children who took part
in a longitudinal study of early language development. One child only
produced three tokens of auxiliary BE and no tokens of auxiliary HAVE
and was excluded from the analysis. The children were from predomi-
nantly middle-class families and were recruited through newspaper adver-
tisements and local nurseries. They were first-borns from monolingual
English-speaking families, and were cared for primarily by their mothers.
At the beginning of the study the children ranged in age from 1;8.22 to
2;0.25 with a mean length of utterance (MLUs) between 1.06 to 2.22 in
morphemes (X = 1.60, SD = 0.39).

2.2.  Procedure

The children were audio-taped in their homes for an hour on two separate
occasions in every three week period for one year. They engaged in nor-
mal everyday interaction with their mothers. The data were orthographi-
cally transcribed using the CHILDES system (MacWhinney and Snow
1990; MacWhinney 2000), and are available on the CHILDES database
(The Manchester corpus, Theakston et al. 2001).

2.3.  The children’s corpora

Using the CLAN programs (MacWhinney 2000), the children’s data were
searched for all instances of progressive verbs produced in declaratives
for auxiliary BE, and all instances of perfective verbs produced in declar-
atives for auxiliary HAVE.? Self-repetitions and imitations, incomplete
utterances, partially intelligible utterances, and routines (counting, nurs-
ery rhymes, etc.) were excluded from the children’s corpora. Only those
utterances including a subject argument were included in the analysis, as
these are the only utterances where («) auxiliary omission can be reliably
identified, and (b) the form of the omitted auxiliary can be accurately de-
termined. All the children’s utterances were coded for the presence or ab-
sence of the required auxiliary and the proportional use of each auxiliary
calculated for each three-week period. The order of emergence of each
form of auxiliary BE and each form of auxiliary HAVE was recorded
for each child.
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2.4. The mothers’ speech corpora

Each mother’s data from the first eight tapes were searched for all
exemplars of auxiliary BE and auxiliary HAVE. Only utterances in-
cluding both an auxiliary and a subject argument were included in the
analysis.

3. Results
3.1.  The overall pattern of auxiliary use

Table 1 shows the number of auxiliary contexts and the mean level of
auxiliary provision, based on three-week periods, for BE and HAVE for
each child across the whole year. Overall, these children omit auxiliaries
approximately 65 percent of the time. Figures 1 and 2 show the levels of
provision of BE and HAVE (respectively) for each child at the beginning
of the study, approximately six months into the study, and at the end of
the study. Although auxiliary provision increases throughout the study,
the children still omit the auxiliaries approximately 40 percent of the
time at the end of the study.3

We therefore have to account for the pattern of omission that occurs
after the children have begun to produce these auxiliaries and therefore,
in principle, have the necessary grammatical knowledge required to sup-
port correct auxiliary use.

Table 1.  Mean auxiliary provision based on three-week periods for the year

BE HAVE

Mean SD Number of Mean SD Number of

provision (%) utterances provision (%) utterances
Anne 53.8 21.1 427 50.2 27.3 216
Aran 30.7 28.3 260 26.3 24.6 633
Becky 43.8 30.3 512 42.0 26.1 338
Carl 39.1 25.1 914 36.2 232 389
Dominic 15.7 16.5 336 11.1 14.6 329
Gail 53.8 18.0 389 60.0 239 248
Joel 47.6 33.6 313 31.9 253 359
John 38.5 22.8 144 25.8 25.1 131
Liz 28.8 23.7 435 16.0 13.9 285
Nicole 8.5 10.3 209 154 19.7 105
Warren 35.6 21.5 566 39.6 21.8 358
Mean 36.0 22.8  409.5 322 22.3 308.3
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3.2.  Knowledge of individual lexical forms

To determine whether a lack of knowledge of the necessary lexical forms
was responsible for auxiliary omission, we calculated the levels of pro-
vision of the earliest acquired and most frequently produced auxiliary
forms from the point in development at which they were acquired. For
this analysis, acquisition was defined as the second use of a particu-
lar auxiliary form in an individual child’s speech. The most common
and earliest acquired forms of BE produced by the children were con-
tracted is and contracted am; the most common and earliest acquired
forms of HAVE produced by the children were contracted /as and con-
tracted have.* Combining the data for is and am, and the data for has
and have, once the forms are acquired the mean levels of auxiliary
provision were 50.4 percent for BE (SD = 21.3) and 51.2 percent for
HAVE (SD = 22.4). This shows that even after the children have ac-
quired the necessary auxiliary forms, they continue to omit auxiliaries,
suggesting that a lack of lexical knowledge cannot account for auxiliary
omission.

3.3. A performance limitations account

To determine whether performance limitations are responsible for auxil-
iary omission, data from three different time periods were selected for
analysis. As performance limitations would be expected to decrease over
the course of development, the largest effects should be observed at the
earliest stages of auxiliary use. However, as these children were still omit-
ting auxiliaries at the end of the study, if performance limitations are to
fully explain auxiliary omission, they must be able to explain omission at
all stages of development. Data from four tapes when each child first pro-
duced a form of the auxiliary in question, four tapes taken approximately
six months into the study, and the last four tapes were examined. For
auxiliaries BE and HAVE, the mean length of utterance (MLU) of utter-
ances with and without the auxiliary was calculated at each time period.
If performance constraints are responsible for auxiliary omission, those
utterances where the auxiliary is omitted should be significantly longer
than those where the auxiliary is produced (when the auxiliary is excluded
from the calculations). For both BE and HAVE, t-tests revealed that
there were no significant differences in length between utterances contain-
ing the auxiliary (excluding the auxiliary constituent) and those where the
auxiliary was omitted at any stage of development (nonsignificant ¢ values
ranged from —2.10 to 2.90). This suggests that performance limitations
are not playing a central role in auxiliary omission, at least using mean
length of utterance (MLU) as a measure of limitations.
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3.4.  The Optional Infinitive hypothesis

The Optional Infinitive hypothesis predicts that the rate of auxiliary pro-
vision should be similar across different auxiliaries and different forms
of those auxiliaries, reflecting an underlying abstract system governing
tense and agreement marking. First, the data were examined to determine
whether the overall pattern of omission with auxiliary BE and auxiliary
HAVE was similar for individual children. A correlation comparing the
children’s mean auxiliary provision with BE with their mean auxiliary
provision with HAVE across the whole year (see Table 1) was significant
(r=0.87,df =9, p < 0.01), thus providing support for the Optional In-
finitive hypothesis at the level of overall provision. However, this analysis
does not take into account the stage at which individual children first
begin to produce specific auxiliary forms. It is possible, therefore, that
the overall figures mask differences in the children’s levels of provision of
individual forms of the two auxiliaries.

The data were examined further to determine whether, once the chil-
dren had acquired particular auxiliary forms, they demonstrated the same
degree of optionality with each form of the auxiliary in question. At the
level of individual auxiliary forms, the children’s levels of provision of am
were compared with their levels of provision of is, and their levels of pro-
vision of has were compared with their levels of provision of iave. The
data show that there are differences in the children’s levels of provision
of individual forms of BE and HAVE. For auxiliary BE, the children pro-
vide the form is significantly more frequently than the form am in obliga-
tory contexts (is: X = 61.9%, am: X = 32.7%; t = 3.52, df =9, p < 0.01),
while for auxiliary HAVE, they provide the form /has significantly more
frequently than the form have in obligatory contexts (has: X = 62.4%,
have: X =25.5%; t=13.89, df =7, p <0.01). This suggests that rather
than the children’s auxiliary use being determined by an underlying op-
tionality that would be expected to apply equally across different forms
of the same auxiliary, these children have different knowledge regarding
the behavior of particular auxiliary forms. This is most markedly the
case for the form /have, typically acquired somewhat later in development
than the form /as and which therefore, if optionality decreases as the
child matures, should be less susceptible to optional omission than other,
earlier learned auxiliary forms.

A further analysis was then carried out to determine whether the
children’s use of specific forms of BE and HAVE was consistent across
different types of lexical subject, or whether in fact differences in the level
of auxiliary provision can also be observed for an individual auxiliary
form, dependent on the specific subject produced. The children’s data
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Table 2. Auxiliary BE: Proportional auxiliary provision with individual subject + auxiliary
combinations once acquired (acquisition defined as the second use of a given combi-
nation) for forms with over five obligatory contexts after acquisition

NP’s  Proper he’s it's she’s  that’'s I'm  you're we're they're
noun’s

Anne 39.1 542 76.9  80.6 66.7 57.5 50.0 714
Aran 86.7 429 794 833 20.4
Becky 55.0 40.0 90.5 974 875 61.2  40.0 273 292
Carl 444 4309 84.0 9238 22.6 333
Dom 192 111 38.5 500 26.1 41.7
Gail 77.1  63.5 96.9 100 29.7 333 66.7
Joel 66.7 889 91.7 100 66.0 37.5
John 28.1 100 84.0
Liz 455 80.0 833 25.0 16.7 333
Nicole 1.4 80.0 16.0
Warren 53.0 429 75.8  80.5 50.0 5.4
Mean 52.1 434 814 847 77.1 500 33.0 383 402 409

were coded for the following high-frequency subject 4 auxiliary combi-
nations (BE: he’s, she’s, it’s, that’s, I'm, you're, we're, they’re; HAVE:
he’s, she’s, it’s, that’s, I've, you've, we've, they’ve), and the more general
high-frequency syntactic categories (NPs and Proper nouns for BE and
HAVE). The children’s levels of auxiliary provision were calculated for
each subject from the point at which they had produced two instances of
the specific subject 4+ auxiliary combination to determine whether there
were differences in levels of provision of individual auxiliary forms with
different subject + auxiliary combinations. Tables 2 and 3 show the chil-
dren’s proportional auxiliary use with specific subject 4+ auxiliary combi-
nations for auxiliaries BE and HAVE, respectively.

It is clear that there is considerable variation in the levels of auxil-
iary provision with different lexical subjects. One-sample #-tests were
carried out to determine whether the levels of provision of individual
subject + auxiliary combinations differed significantly from the children’s
mean levels of provision of BE and HAVE. For these analyses, the over-
all level of provision of contracted is, am, and are, and the overall level
of provision of contracted save and has, were calculated for each child,
based on the data for each form from the point at which s/he produced
two examples of that contracted form, and the mean level of provision
across children was calculated. The results show that for auxiliary BE,
the combinations /e’s and it’s were produced in obligatory contexts sig-
nificantly more frequently than the mean level of auxiliary BE provision
(he’s: t=6.02, df =9, p <0.001; it’s: t=8.58, df =10, p < 0.001),
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Table 3. Auxiliary HAVE: Proportional auxiliary provision with individual subject +
auxiliary combinations once acquired (acquisition defined as the second use of a
given combination) for forms with over five obligatory contexts after acquisition

NP’s Proper he’s it’s she’s  that’s I've you've we've they’ve
noun’s
Anne 53.8 783 87.5 857 50 32.8 333
Aran 83.3 833 71.6
Becky 66.7 75.0 909 88.5 833 13.0 30.0 22.7
Carl 522 60.0 81.3 933
Dom 16.7 60.0 438 8.6 455
Gail 90.9 73.0 91.7 89.8 100 22.7
Joel 57.1 94.4 100 185 227 333
John 20.0 88.6
Liz 50.0 50.0  90.0
Nicole 5.0
Warren 484  46.2 750 859 66.7

Mean 545 551 793 8.7 718 66.7 19.1 32.7 29.8

while the combination I'm was produced significantly less frequently than
the mean level of provision for BE (¢t = —2.35, df =9, p < 0.05). For
auxiliary HAVE, the combinations /e’s and it’s were produced signifi-
cantly more frequently than the mean level of provision for HAVE (he’s:
t=15.55,df =8, p<0.01; it's: t=06.53, df =9, p <0.001), while the
combinations I've and we’ve were produced significantly less frequently
than the mean level of provision for HAVE (I've: t = —7.69, df = 4,
p < 0.05; we've: t = —6.07, df =2, p < 0.05). Thus, although there are
some similarities in the level of auxiliary provision between individual
subject + auxiliary combinations, differences exist, both between auxil-
iary forms (e.g., he’s versus I'm) and between combinations with specific
auxiliary forms (e.g., he’s versus NP’s), that suggest that the children’s
auxiliary use and nonuse is unlikely to reflect the workings of an underly-
ing abstract system of tense and agreement marking.

3.5. The role of input frequencies

If children learn how to use auxiliaries by beginning with specific lexical
items, and only gradually building up a more abstract representation
of auxiliary syntax, we would expect that the specific subject + auxiliary
combinations children acquire earliest will be those that appear with the
greatest frequency in the language they hear. The prediction, therefore, is
that the frequency of use of individual subject + auxiliary combinations
in the input will predict the relative age at which they are acquired by
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the children.> To test this prediction, the mean frequencies of use of
individual subject + auxiliary combinations (see Tables 2 and 3) in the
mothers’ speech were compared with their mean age of acquisition, calcu-
lated in days, in the children’s speech. Combinations that were not ac-
quired by individual children during the course of the study were assigned
an age of acquisition seven days after the last recording for that child. For
both auxiliary BE and auxiliary HAVE, the correlation between mean
frequency in the mothers’ speech and mean age of acquisition in the chil-
dren’s speech was nonsignificant (BE: r = —.04, df = 8, p > 0.05; HAVE:
r=—.04, df =8, p> 0.05). However, a striking observation is the fact
that although by far the most frequent subject 4+ auxiliary combinations
present in the input are the forms you’re and you've for auxiliaries BE
and HAVE respectively (these forms are between approximately twice
and thirty-four times more frequent than the other combinations), these
forms are typically acquired late, and are only acquired by three of the
children during the course of the study. Clearly, these forms depend on
something in addition to input frequency for their acquisition. When
these second-person pronouns were excluded, there was a significant cor-
relation between the mean frequency of individual subject + auxiliary
combinations in the input, and their mean age of acquisition in the chil-
dren’s speech for both auxiliaries (BE: r = —.71,df = 7, p < 0.05; HAVE:
r=—-.70,df =7, p < 0.05). This suggests that with the exception of the
pronominal form you, the frequency of use of specific subject + auxiliary
combinations in the input is an important determiner of their age of ac-
quisition in the children’s speech.

The data were then analyzed further to determine whether the predic-
tions generated from a lexical-learning account were supported. More
specifically, although the frequency of use of specific subject—auxiliary
combinations in the input predicts their age of acquisition in the chil-
dren’s speech, it is unclear whether the token frequency of individual com-
binations and the type frequency of the lexical subject (fixed versus vari-
able) in different combinations are related to the children’s proportional
provision of auxiliaries with individual subjects. Those subject—auxiliary
combinations acquired by five or more of the children were examined fur-
ther. For auxiliary BE, these forms were NP’s, Proper noun’s, he’s, it’s,
they’re, and I'm; for HAVE these forms were NP’s, Proper noun’s, he’s,
it’s, and I've. Table 4 shows the forms for BE and HAVE listed in order
of their mean age of acquisition, alongside the children’s mean levels
of auxiliary provision for each form, and an indication of the relative
frequency of use of each form in the input. Specific combinations were
coded as high frequency if there was a mean of ten or more exemplars in
the input, and low frequency if there was a mean of nine exemplars or less
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Table 4.  Order of acquisition and mean levels of auxiliary provision for subject + auxiliary combinations acquired by more than five children

Order acquired BE HAVE
Subject + auxiliary Frequency Auxiliary Subject + auxiliary Frequency Auxiliary
combination in input? provision (%) combination in input provision (%)

1 I'm H 33.0 it’s H 83.7

2 it’s H 84.7 Proper noun’s H 55.1

3 Proper noun’s H 434 he’s H 79.3

4 he’s H 81.4 NPs H 54.5

5 NPs H 52.1 I've H 19.1

6 they're L 40.9

a Combinations were coded as high frequency (H) if there was a mean frequency of ten or more exemplars, and low frequency (L) if there was a

mean frequency of nine exemplars or less in the input.
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in the input. For this analysis, the general categories of NP’s and Proper
noun’s were examined further to determine («) whether there were any in-
dividual combinations (e.g., Mummy'’s, child’s name) that met the criteria
for high-frequency lexical combinations, and (b) whether there was a suf-
ficiently high type frequency in these categories to justify coding the data
with respect to the broad categories of NP and Proper noun rather than
in terms of individual subject 4 auxiliary combinations. Results revealed
that no individual NP or Proper-noun subjects occurred with high fre-
quency (a mean of ten or more exemplars) in the input. In addition, there
was a mean of 13.6 different NP subjects with BE (X = 13.2 with HAVE)
and 5.6 different Proper-noun subjects with BE (X = 6.5 with HAVE),
showing that these combinations occur with relatively high type fre-
quency in the language children hear. This suggests that children cannot
rely exclusively on lexically based learning, and must acquire a relatively
abstract schema to support auxiliary use with these types of subjects.

For BE, there are five high-frequency combinations, and one low-
frequency combination acquired by five or more of the children. It is clear
that among the high-frequency forms, those with fixed lexical subjects
(he’s, it’s) appear with much higher levels of auxiliary provision than
those with variable subjects (NP’s, Proper noun’s). This pattern of results
is predicted by a lexical learning account that suggests that frames with
fixed lexical subjects will be easier for children to acquire, and have
stronger representations in children’s linguistic systems, than those where
a process of abstraction is required to generate a frame available for use
with a range of different subject forms. Moreover, the form they’re is in-
frequent in the input. Therefore, although the subject is fixed, this form is
predicted to have a weaker representation in the children’s linguistic sys-
tems when first acquired, leading to initially lower rates of auxiliary pro-
vision than higher frequency combinations with fixed lexical subjects. The
children’s data provide support for this prediction. However, their use of
the first-person form I'm does not follow the predictions derived earlier.
This form has high frequency in the input, is acquired early, and yet has
relatively low levels of auxiliary provision in the children’s speech.

For HAVE, there are five subject 4 auxiliary combinations acquired by
five or more of the children, and all are used with high frequency in the
input. However, it is again possible to observe the predicted pattern of re-
sults with the exception of the first-person form I’ve. The two combina-
tions with fixed subjects (he’s, it’s) have a much higher rate of auxiliary
provision than the two combinations with variable subjects (NP’s, Proper
noun’s). Again, the first person form I've is used with high frequency
in the input, is acquired relatively early in development, but displays
much lower levels of auxiliary provision in the children’s speech than is
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predicted by a lexical learning account. It is interesting to note that the
subject + auxiliary combinations, /e’s and it’s, that are used with both BE
and HAVE occur with high rates of auxiliary provision, while the forms
I'm and I've that encode only one of the auxiliaries have lower rates of
auxiliary provision. It seems likely that the overall frequency in the input
of those forms that are shared across BE and HAVE contributes towards
increased levels of auxiliary provision. Although children are thought to
be gradually building up independent representations of the meanings as-
sociated with the progressive and present perfect constructions, it is likely
that the units /e’s and it’s are also represented individually. This means
that any use of these forms in the input will strengthen the representation
of these forms independently of the specific constructions in which they
appear, and therefore the likelihood that children will retrieve the forms
in their own productions, leading to increased auxiliary provision, will in-
crease (copula constructions, e.g., he’s sad, could also impact on the role
of input frequency in the acquisition of auxiliary forms).

If we look back to Tables 2 and 3, we can see the rates of auxiliary pro-
vision for those forms acquired by fewer than five of the children. Al-
though we must be tentative in the conclusions we draw based on these
limited data, it appears that for both BE and HAVE, the rates of provi-
sion with these forms follow the predictions of a constructivist account.
For both BE and HAVE, the forms she’s and that’s are produced with
relatively high levels of auxiliary provision. Although these forms are ac-
quired relatively late in development, they are (a) fixed subject forms, and
(b) fit an existing schema in the children’s linguistic systems acquired with
other, earlier learned third-person forms (X’s). In contrast, the forms
you're, we're, you've, and we've are produced with relatively low levels
of auxiliary provision. Although these forms also have fixed subjects,
they do not conform to any larger pattern that could form the basis for
a schema that the children might use, and they must therefore learn each
form independently. Thus, the pattern of results is broadly consistent with
a constructivist account where an interaction between input frequency,
the consistency of the lexical subject, and the gradual emergence of ab-
stract schemas determines levels of auxiliary provision in early child
speech.

4. Discussion

This study examined a number of possible explanations for auxiliary
omission with BE and HAVE in children’s early language to determine
which explanation most closely matched the data. First, the possibility
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that the children had not yet acquired the required lexical forms of the
auxiliaries was examined. The data show that even after particular auxil-
iary forms were acquired, the children continued to frequently omit those
forms in obligatory contexts. This suggests that it was not a lack of lexical
knowledge that determined the observed pattern of auxiliary omission.

Second, the data were examined to determine whether performance
limitations in production might account for the pattern of early omission.
Analysis showed that when measured in terms of mean length of utter-
ance at three different stages of development, the children’s utterances
where the auxiliary was omitted were not significantly longer than those
where the auxiliary was produced, suggesting that performance limita-
tions were not responsible for early auxiliary omission.

Third, the suggestion that children initially omit auxiliaries on some
occasions but not others due to an immature understanding of the obliga-
toriness of tense and agreement marking (the Optional Infinitive hypoth-
esis, Wexler 1994) was considered. If the degree to which children mark
tense and agreement in obligatory contexts is determined by system-
general maturational constraints, we would expect that different forms of
the same auxiliary, and different lexical subjects will be similarly affected
with respect to the degree of optionality of the auxiliary. However, the
data show that there were significant differences between both different
forms of the same auxiliary, and individual lexical subjects with respect
to the relative provision of auxiliaries. This suggests that the children
may have different knowledge of the syntactic behavior of individual aux-
iliary forms, rather than auxiliary production being governed by innate
maturational constraints. Thus, although it is possible to describe the
overall pattern of auxiliary omission in terms of the optional marking of
tense and agreement in early child speech, it is clear that this model fails
to provide any precise predictions regarding the exact pattern of omission
we would expect to find with respect to individual lexical items in the
children’s speech. Further development of the model to incorporate a
clearly specified role for performance limitations or lexical preferences is
needed if the model if to explain the current data (see also Theakston et
al. 2003).

These results suggest that single-factor models are unlikely to provide a
satisfactory account of auxiliary use and nonuse in the early stages of lan-
guage acquisition. Instead, more complex models that take into account a
number of competing factors are needed to explain the data, in particular
the variation in levels of auxiliary provision across individual lexical sub-
jects. The final analyses represent a first attempt to evaluate a frequency-
dependent, usage-based account of auxiliary use and nonuse, taking into
account the frequency and distribution of individual lexical forms in the
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language children hear and the interaction between the properties of the
input and children’s lexically based knowledge of grammar.

The relation between lexically based learning and the type and token
frequencies of individual lexical combinations in the input was exam-
ined. The data show that, first, the children’s acquisition of individual
subject + auxiliary combinations reflected their relative frequency of use
in the language to which they were exposed, with the exception of the
pronominal form you. Second, there was support for the predictions de-
rived from a constructivist approach to early acquisition. High-frequency,
fully specified subject + auxiliary combinations in the input that were
acquired early by the children tended to show higher levels of auxiliary
provision in the children’s speech than lower frequency, later acquired,
fully specified forms. Moreover, high-frequency forms in the input with
variable subjects that were acquired early by the children tended to show
lower levels of auxiliary provision in the children’s speech than high-
frequency forms with fixed lexical subjects. The clear exception to this
pattern was first-person subject + auxiliary forms that were high fre-
quency in the input, acquired relatively early, and contained fixed sub-
jects, but displayed low levels of auxiliary provision in the children’s
speech. Thus, the frequency-driven learning hypothesis is supported, with
the exception of the pronouns / and you.

The predictions derived from a frequency-dependent usage-based ap-
proach are therefore supported in part. There is a relation between the
type and token frequencies of individual combinations in the input and
the relative use of auxiliaries in declaratives in the children’s speech, but
the relation between these variables is not straightforward. There are
(at least) two important aspects of development that cannot be explained
by the properties of the input examined in this study. First, the children
acquire the second-person forms you’re and you’ve much later in develop-
ment than would be predicted on the basis of their frequency in the lan-
guage children hear. Second, the children’s levels of auxiliary provision
with the first-person forms I'm and I've are much lower than would be
predicted on the basis of their frequency in the input and their age of ac-
quisition relative to other subject + auxiliary combinations. It is therefore
clear that although the predictions derived from frequency-dependent
usage-based accounts go some way towards explaining early auxiliary
use and nonuse, more sophisticated models must be developed to fully
explain the patterns of language use observed in children’s early speech.
In particular, there are a number of additional factors, all of which are
consistent with the broader constructivist framework, that must be con-
sidered when attempting to develop models to explain the acquisition of
auxiliary syntax.
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First, one obvious difference between those auxiliary forms that are
modeled frequently in the input, but are used infrequently in the chil-
dren’s speech, and those where the children’s use is more consistent with
an input-based account is the person encoded. The third-person forms is
and has can be used in exactly the same way in the children’s speech as in
the input, whereas first and second-person forms require children to re-
verse their use from that in the language they hear. Thus there is added
cognitive complexity, in that once a particular form has been acquired
from the input, children must work out the particular context in which it
can be used relative to themselves, which might, in part, explain the chil-
dren’s apparent difficulties with these forms. In addition, in the early stages
of language acquisition, children show a strong tendency to talk about
their own actions rather than those of others. They might be more moti-
vated to acquire first-person forms than their second-person counterparts,
overriding the influence of their relative frequencies in the input. How-
ever, while cognitive considerations might explain the early acquisition
of first-person forms, and the late acquisition of second-person forms, it
is less clear why first-person forms are acquired early, but used with high
rates of auxiliary omission for a long period of development.

Second, we may need to adopt a more sophisticated approach to the
role of the input in the acquisition process to explain children’s high
rates of auxiliary omission with first-person pronouns. As observed in
the current study, the pronoun you is very frequent in speech addressed
to children, yet they acquire the first-person form 7 much earlier in devel-
opment, and use it much more frequently than you. This suggests that
from relatively early in development, children recognize that these forms
can be substituted for each other by observing the distributional similar-
ities between I and you, enabling them to produce the first-person form 7
in frames modeled with you in the input (e.g., from Liz’s data—Mother:
What're you doing next? Child: pink, orange, I doing orange). It is there-
fore possible that the use of you in the input may influence the use of 7
in the children’s speech. Two possibilities will be considered. First, the
use of questions in the input directed towards the child that model the
pronominal form you may contribute towards the high rates of auxiliary
omission with the pronominal form 7 in the children’s speech (e.g., Are
you drawing?, What're you doing?). In questions, the subject is directly ad-
jacent to the verb without an intervening auxiliary. Therefore, if children
model their utterances with the pronominal form 7 on questions in the in-
put with the pronominal form you, this may lead to high rates of auxiliary
omission with the pronominal form /. It is interesting to note that for
auxiliaries BE and HAVE, (a) children hear a much larger number of
questions with the subject you than with any other subject form listed in
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Tables 2 and 3 (BE you: X = 196.7 questions, other subjects: X ranges
from 0.91 to 25.0 questions; HAVE you: X = 39.2 questions, other sub-
jects: X ranges from 0.73 to 10.0 questions), and (b) the relative propor-
tional use of questions that model S-V word order in comparison with de-
claratives that model S-Aux-V word order with the pronominal subject
you in the input is fairly high (X = 75.4% questions with BE; X = 40.5%
questions with HAVE). This means that overall, the pronominal form
you is modeled just as frequently in S-V word order as it is in S-Aux-V
word order. It is therefore possible that the pattern of distribution in the
input may contribute towards the particularly high rates of auxiliary
omission observed in the children’s use of the pronominal subject /. Sec-
ond, if children substitute the pronominal form you modeled in the input
with the form 7 in their own speech, there is an added complexity in that
the auxiliary form used with you differs from that used with [ (are versus
am). The fact that these auxiliary forms are modeled predominantly in
contracted form and may therefore be unanalyzed by the children may in-
crease the likelihood that they will fail to provide an auxiliary with first-
person subjects in declaratives if they are basing these utterances partly
on the use of questions with second-person subjects in the input. More
generally, we suggest that there are likely to be a number of complex dis-
tributional factors that determine the likelihood that children will pro-
duce auxiliaries with first-person subjects, over and above the basic fre-
quency of use of the first-person subject + auxiliary combination I'm in
the input.

Obviously, this suggestion requires further empirical investigation to
determine the extent to which children’s use of first-person pronouns
might be affected by the use of second-person forms in the input. How-
ever, computational simulations of language learning provide some evi-
dence to suggest that building relations between pronouns may be an
important development in early language use. An EPAM (Elementary
Perceiver and Memorizer) network sensitive to the distributional proper-
ties of the input was trained on a sample of input taken from one of the
mothers involved in the current study. In the resulting language network
generated by the model, some of the first linguistic items to become con-
nected via generative links, thus allowing the interchange of linguistic
items in syntactic structure, were pronouns, in particular the pronouns 7/
and you (see Jones et al. 2000 for full details of the model). Similarly,
Oshima-Takane, Takane, and Shultz (1999) showed that a feed-forward
computer-network model could correctly acquire the pronouns me and
you when trained on “overheard” speech, replicating the findings of an
earlier naturalistic study showing that young children just beginning to
produce pronouns are able to correctly reverse use of these pronouns if
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exposed to speech not addressed directly to them (Oshima-Takane 1988).
If these models at all resemble the processes that occur in language acqui-
sition, this highlights the need to address the question of whether relation-
ships exist between the input children hear and the speech they produce in
a rather more sophisticated manner than has previously been attempted,
taking into account children’s linguistic knowledge at any particular point
in development, the specificities of the input to which they are exposed,
and how these might interact.

Third, although the data are consistent with a constructivist approach
to early language acquisition, it is necessary to consider how children
eventually come to reach adultlike levels of productivity. For example,
how do children come to realize that auxiliary provision is obligatory
in utterances where they have previously omitted auxiliary forms? One
possibility is that children acquire an increasing number of lexical frames
including the auxiliary, for example I'm V-ing, He’s V-ing, and this leads
to the extraction of higher level schemas, for example S-Aux-V.¢ The ex-
traction of higher level schemas that require a lexical item between the
subject of a sentence and its verb may lead children to attend to previ-
ously unnoticed auxiliary forms. Similarly, the acquisition of the full
rather than contracted forms of auxiliaries may highlight a previously
unnoticed slot in the syntactic structure of particular utterances. How-
ever, these suggestions require detailed empirical investigation to deter-
mine the relation between different aspects of the auxiliary system at dif-
ferent stages in development.

It is clear from the present study that all of the approaches to early
auxiliary omission examined fail to offer a complete account of the data,
and therefore researchers working within a range of theoretical frame-
works need to develop more precise models of the processes governing
early language acquisition. A performance limitations account is not sup-
ported by the data, and while the Optional Infinitive hypothesis (Wexler
1994) provides a rough description of the data, it fails to provide any spe-
cific predictions regarding the precise pattern of acquisition, nor does it
explicitly predict the differences observed in the children’s levels of provi-
sion with individual auxiliary forms or lexical subjects. In contrast, a con-
structivist approach has the virtue of making specific predictions about
the relative levels of provision of specific forms that can then be tested.
Some of these predictions were supported by the current analyses while
others were not. By focusing on those specific areas of acquisition where
constructivist predictions were not supported, we are able to derive new
predictions that can in turn be tested to enable us to better understand
the complex process of language acquisition. We suggest that there is a
need for all accounts to operate at a more sophisticated level to account
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for early acquisition of auxiliary syntax, which will need to include refer-
ence to children’s cognitive development as well as to the complex distri-
butional patterns that children may attend to in the language they hear.
Of course, building models of language acquisition that take into account
a number of competing influences on children’s early language use is dif-
ficult, and makes the process of deriving predictions concerning early lan-
guage acquisition much more complex.

In summary, much more work is needed to more precisely determine
the relative influence of a range of different factors (e.g., type and token
input frequency, cognitive complexity, phonological salience) on the ac-
quisition of auxiliary syntax, and to more precisely document the relative
order of acquisition of particular auxiliary forms in declaratives and ques-
tions before we can begin to understand fully how children acquire the
complex auxiliary system. This will require detailed studies of early lan-
guage use that go beyond the scope of the present study, as the children
in this study were only just beginning to produce the full range of auxil-
iary forms as well as auxiliary-fronted questions and tag questions. How-
ever, the current study, although rather tentative in its findings, suggests
that there may be relationships between the use of auxiliaries in the input
and the patterns of auxiliary omission observed in children’s speech at the
lexical level that may begin to explain auxiliary omission in children’s
early speech.
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1. Studies employing the preferential-looking paradigm typically suggest that children have
a greater degree of abstract syntactic knowledge earlier in development than studies that
require children to demonstrate their knowledge through the production of nonce words
in a range of syntactic structures (see Fisher 2000).
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2. The corpora were transcribed in CHAT format and a line of morphological analysis was
added using the MOR program. Due to errors in the MOR program, it was not possible
to search exclusively for perfect verbs. Thus, all instances of verbs coded as either past
tense or perfect on the MOR line were selected. Irregular verbs that take a different form
for the perfect and past tense were included in the analysis. Regular verbs, where the
past and perfect forms are synonymous were included only if the linguistic context indi-
cated that the form was perfect (e.g., the mother produced the relevant auxiliary or, in
the case of got, the child was clearly referring to present possession rather than past
tense).

3. Although some children (Joel for BE, Gail for HAVE) show high rates of auxiliary pro-

vision at the beginning of the study, these figures are based on very small numbers of

utterances (one and three respectively) and reflect the use of apparently rote-learned ut-
terances that include a contracted auxiliary form.
4. Some researchers dismiss the use of contracted auxiliary forms in children’s early speech
claiming that they are unlikely to represent a genuine segmentation of the auxiliary from
its subject, and therefore do not represent true auxiliary use (e.g., Pinker 1984). How-
ever, children’s use of full forms may initially be unanalyzed and tied to lexical frames,
and therefore there is no a priori reason to distinguish between full and contracted forms
in early auxiliary use. In fact, the majority of the children’s auxiliary tokens were con-
tracted for all forms except have (is: X = 90.6%, SD = 9.3; am: X = 96.7%, SD = 5.3;
has: X = 92.6%, SD = 8.9; have: X = 35.0%, SD = 28.1). For most of the children, non-
contracted forms were produced only during the later stages of development, were infre-
quent, and, where they were produced, often appeared in utterance-initial position in
questions. Thus, during the period of development in question, it is most informative to

examine the children’s use of contracted auxiliary forms to determine their knowledge of

auxiliary use in declaratives.
5. The vast majority of the mothers’ auxiliary tokens in declaratives were contracted
(is: X =91.4%, SD =4.1; am: X =98.1%, SD = 2.5; has: X = 92.4%, SD = 5.5; have:
x = 83.8%, SD = 6.5), and therefore the analysis of individual subject + auxiliary com-
binations in the input includes the vast majority of auxiliary forms present in the lan-
guage children hear. However, this suggests that ignoring the use of contracted forms
in children’s early speech essentially ignores most of the available data on auxiliary use
in both adult’s and children’s speech.
6. It is also likely that the extraction of these basic level schemas results from abstraction
over a number of separately acquired frames with different verbs based on their fre-
quency in the input, e.g., I'm going, I'm singing. In fact, analysis at the lexical level
shows that for seven of the children, auxiliary provision in the frame I'm V-ing is signifi-
cantly higher with going than with all other verbs, (t = 4.94, df = 6, p < 0.01) suggest-
ing that their knowledge of the contracted form of am is initially tied to the fixed utter-
ance I'm going rather than the more flexible I'm V-ing frame. The verb going is the most
frequent verb used in the frame I'm V-ing in the input, accounting for a mean of 48.3
percent (SD = 23.6) of all I'm V-ing declaratives.
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