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Any minute now, my ship is coming in

I'll keep checking the horizon

And I'll check my machine, there's sure to be that call
It's gonna happen soon, soon, oh, so very soon

It's just that times are lean

And you say, be still my love

Open up your heart, let the light shine in
Don't you understand

Oh, | already have a plan

I'm waiting for my real life to begin

On a clear day, | can see, see for a long way
On a clear day, | can see
See for a long way

|Colin Hay, Waiting for My Real Life to Begin
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Chapter 1: Introduction

1.1 Complex structures: Generalization beyond input

Children's direct experience is often too limited by itself to determine the target
of linguistic knowledge out of numerous possibilities, yet they acquire their language
with striking speed and precision. This paradox|known as the Poverty of the Stimu-
lus problem (Chomsky, 1965)|has not only revolutionized cognitive science but also
fueled generations of language scientists dedicated to understanding how, from the
very beginning of life, children transform fragmented input into a rich, rule-governed
linguistic system. What underlying mechanisms enable young learners to achieve this
feat? On one front, they must contend with sparse data, recognizing structures that
rarely surface yet remain part of the system. An example of this wwith-questions,
whose input is shown in Figure 1.1. On another, they face unclear input, where
some forms are abundant but conditioned by subtle rules hidden in a speaker's mind.
This is illustrated by the case ofthe-expressions, as shown in Figure 1.2. Navigating
these complexities|extracting stable patterns amid both sparsity and uncertainty of
inputlis no trivial task, especially in early development, when learners' linguistic

knowledge and cognitive resources are still developing.

1Here, each black circle represents the total amount of utterances a baby hears in a month, and
each dot represents a data point relevant for the target structure. This data is based on input to
infants from 9 to 15 months (cf. Brent and Siskind, 2001). Figure 1.1 shows the input for questions
ending with the preposition with (e.g., What are we gonna play with). A learner hears them
once every two days, assuming 5000 utterances a day (27/155432). Figure 1.2 shows the input for
the-expressions (e.g.the ball). A learner hears them once every minute (12839/155432).



Figure 1.1: Input for with-questions Figure 1.2: Input for the-expressions

This dissertation seeks to shed light on whether young children can acquire struc-
tures and meanings despite sparse and unclear input, and crucially, what underlying
mechanisms allow them to bridge the gap between limited experience and the expan-
sive knowledge de ning human language.

For sparse input, | focus on how 15-month-old infants comprehend instrument
guestions with a stranded prepositiorwith (e.g., What did she break the stick with
Prior studies suggest that infants are sensitive to the transitivity of verbs and use tran-
sitive verbs to uncover their following gap|a missing argument|in a direct object
guestion. Do the selectional properties of linguistic categories in general, including
prepositions, help guide young learners in question understanding? Are these learn-
ers' question understanding largely constrained by questions available in their input,
such that they would become clueless when presented with these sparse prepositional
object questions? Are their correct responses to questions contingent on their lexical
expectations about verbs in particular?

Using a preferential-looking experiment, | nd that 15-month-olds can resolve

suchwith-questions. They succeed in interpreting these questions, even though these



instrument questions are sparse in their input, and despite the fact that the verbs
chosen for the experiment typically do not occur withwith-phrases, even in declarative
clauses. Given prior research (Perkins and Lidz, 2021) showing that 15-month-olds
do not yet representwh-dependencies, our ndings suggest that infants hold onto
the partial structural cue, a missing argument after prepositiorwith, in resolving the
guestion.

For unclear input, | explore how 3- to 4-year-olds producthe-expressions. While
these de nite descriptions are abundant in input, their meanings can be obscure for
learners, given the hidden presuppositions underlying variable referential contexts.
Preschoolers have been reported to overuiee-expressions in contexts where the
contextual requirements ofthe are not satis ed (Maratsos, 1976; Schafer and de
Villiers, 2000; van Hout et al., 2010). Did these learners misuske-expressions in
prior studies due to de cient knowledge, or did the experimental setups in ate their
errors? Do they consider conversational dynamics in choosing the right referential
form in real time with a better controlled task design?

| assess young children's production of these de nite descriptions in natural and
elicited settings. Contrary to previous claims that children overuséhe-expressions,
| show through a series of studies that children are highly adult-like in their use of
singularthe-expressions. In natural production, children do not overusgee compared
to their caregivers across contexts, with minimal errors; their determiner choicethé
vs. a) are as predictable as those of adults'. In elicited production, 3- to 4-year-olds
adapt referring expressions to referential contexts as adults do, when extraneous task
demands are minimized.

To explore the learnability of the-uses across toddlers, | examine a longitudinal
video corpus of di erent caregiver-toddler pairs.The-de nites require unique identi-

ability of intended referents, which can be established through discourse familiarity



(i.e., anaphorically) or contextual familiarity. | show that learners relying solely on
anaphoric cues with noun repetition (e.g.a ball..the ball) may not reliably iden-
tify the familiarity presupposition of the-de nites. Rather, they need to combine
anaphoric and situational cues to arrive at an adult-like understanding of de nite
descriptions.

Finally, the dissertation discusses how ndings from these two lines of inquiry
contribute to our knowledge of possible learning mechanisms that bridge the gaps

between input and linguistic knowledge.

1.2 Comprehending sparseh-questions in infancy

Sparse structures in the input present the rst challenge this dissertation will
examine with young learners. This is especially the case withh-questions, as they
can take various forms, many of which are unheard of within a young learner's limited
experience.

Comprehendingwh-questions in a language like English is non-trivial for infants.
Structurally, they involve non-local movement-type dependencies between theh-
phrase/ ller and the gap. For instance, for an objectwh-question such asVhat did
she break  , young learners will have to recognize thatvhat functions as the
syntactic argument of break despite being in a non-canonical position. This means
that young learners have to start somewhere in ndingvh-dependencies. They can,
for instance, start with the gap by noticing how the direct object of the verb is
displaced from its canonical position.

In recent studies (Gagliardi et al., 2016; Perkins and Lidz, 2020), it has been
suggested that the argument structure of verbs can assist 15-month-old infants in

comprehending objectvh-questions and relative clauses without recognizing the non-



local dependencies involved. Infants may have succeeded in these tasks by noticing
the gap following the verb and linking it to an unmentioned, corresponding event
participant.

What remains unclear is how broadly infants'gap- lling strategy applies across
di erent types of questions. Is the strategy guided by the missing argument signaled
by the transitivity of its preceding category|a selectional requirement for an imme-
diate complement|meaning that a gap following the prepositionwith should be just
as e ective for the strategy to work? Do questions with prepositional object gaps
present a challenge for comprehension, given the sparsity of the question type? Since
verbs serve as the head of a predicate and introduce core arguments, they may also
play a key role in successful gap- lling. Are successful responses to the gap site after
the preposition with contingent on learners' expectations about verb subcategoriza-
tion frames? To explore these questions, we must rst review the types of non-local
dependencies learners represent in early development and consider potential learning

mechanisms underlying their recognition of these syntactic dependencies.

1.2.1 Identifying non-adjacent dependencies

All natural languages feature grammatical rules that involve dependencies between
non-neighboring elements. In English, for instance, this non-adjacent dependency (or
discontinuous dependency) can take various forms. The rst type can be found in
morpho-syntactic dependencie$olding between two functional elements, as with an
auxiliary is and verb in ection -ing (e.g.,is danang ). Although this dependency is
morphologically non-adjacent, it is structurally local in nature, forming a sisterhood
relationship within the syntactic tree, as illustrated in (1a). The second type can

be found in movement dependenciesr ller-gap dependencies holding between a



displaced element or phrase and a variable it is coindexed with, as withwdn-phrase,
i.e., the ller, and a gap, (e.g.,What did she break ). Dierent from morpho-
syntactic dependencies, movement dependencies are structurally non-local, as shown

in (1b).
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(a) Morpho-syntactic dependencies (b) Movement dependencies

Infants' ability to recognize morpho-syntactic dependencies is in place from early
on. It was rst observed in 4-month-old German-learning infants, who after famil-

iarization with 2 morpho-syntactic dependencies (each with 32 variations for the



intervening element) in Italian, exhibited di erentiated brain responses to grammat-
ical vs. ungrammatical cases during test (Friederici et al., 2011). However, without
familiarization, only English-learning 18-month-olds|not 15-month-olds|succeed in
detecting morpho-syntactic dependencies, and only when there are no more than three
intervening syllables (Santelmann and Jusczyk, 1998). This led to the proposal that
infants' ability to recognize such morpho-syntactic dependencies may be limited by
their processing space. Later research (Hohle et al., 2006) demonstrated that infants
can handle longer dependencies as long as they can assign syntactic structures to the
intervening materials. Together, these ndings suggest that enough instances with
somehow-parsable intervening elements support infants to recognize morpho-syntactic
dependencies.

In contrast, infants' ability for recognizing movement dependencies is attested at
a later stage. Existing studies (Gagliardi et al., 2016; Perkins and Lidz, 2020, 2021)
suggest that argument structure is a precondition on identifying movement depen-
dencies. While infants are sensitive to verb argument structures (Jin and Fisher,
2014) and respond correctly to objecivh-questions at around 15 months (Gagliardi
et al., 2016; Perkins and Lidz, 2020), they do not yet represent ller-gap dependen-
cies inwh-questions until 18 months of age (Perkins and Lidz, 2021). This further
suggests that argument structure may play a critical role in the acquisition of move-
ment dependencies. Infants detect missing arguments at gap sites in the rst place,
before they can draw inferences about the discontinuous co-occurrence between the
sentence-initialwh-phrase and the sentence- nal gap it leaves behind.

Infants' knowledge about verb transitivity, hence, becomes crucial to resolving
the puzzle of learning movement dependencies. Perkins and Lidz (2020) found that
only 15-month-olds with high vocabulary responded correctly tovh-questions and

relative clauses, which suggests that knowledge of a verb's argument structure may



facilitate infants' question understanding. Indeed, there is converging evidence from
children's bootstrapping mechanisms for word learning (Gleitman, 1990), suggesting
that toddlers around this age actively infer the meanings of novel verbs through
observing their distribution in clauses (Fisher et al., 2010; Naigles, 1990) and linking
thematic roles in their conceptual space to respective arguments in sentences (Perkins
et al., 2024). This ability to infer verb meanings based on their clausal distribution
(transitive vs. intransitive) has been observed in infants as young as 15 months (Jin
and Fisher, 2014). This points to one attractive possibility: infants before 18 months
of age may still be acquiring the argument structure of verbs, so as to gather evidence
about the locally missing argument after transitive verbs in objecwh-questions,
before arriving at adult-like generalizations about movement dependencies.

Viewing from all these ndings, learners may need to employ di erent strate-
gies in uncovering di erent types of non-adjacent dependencies. Timeline-wise, more
knowledge of argument structure seems to be needed for infants to detect the gap
in argument questions before acquiring the movement dependencies involved. Since
only high vocabulary guarantees successful performance at 15 months (Perkins and
Lidz, 2020), it is possible that infants at this age might rely heavily on the argu-
ment structure of verbs in particular to correctly respond to missing arguments in
wh-questions. This raises an important question: does the argument-missing cate-
gory matter for infants' gap- Iling strategy to work? The answer to this question
will enrich our understanding of what learning mechanism is essential for uncovering

movement dependencies.



1.2.2 How does the gap- lling strategy work?

The studies discussed above leave one crucial question unanswered: Does infants'
successful question comprehension at 15 months re ect a general ability to recover
missing structures? Speci cally, what mechanisms underlie their ability to interpret
guestions with missing arguments?

The transitivity-driven hypothesis suggests that infants' gap- lling strategy is
guided by a broader, category-general structural cue: selectional requirements. Here,
what matters is whether a word|be it a verb or a preposition|is transitive and thus
selects for a complement. In this view, both transitive verbs and prepositions can
trigger the expectation of an additional argument, so the detection of a locally miss-
ing argument after either category would guide infants' search for the unmentioned
event participant that conceptually matches the missing argument at the gap site.
Consequently, learners should be just as sensitive to a transitive preposition |ik&h
as they are to a transitive verb, when it comes to detecting a missing argument and
recovering its thematic role.

However, infants' successful question comprehension in prior research (Gagliardi
et al., 2016; Perkins and Lidz, 2020) may be contingent on usage factors. For instance,
frequent questions with direct object gaps in the input may contribute to learners’
successful comprehension. Learners may be better at resolving gaps that they fre-
guently encounter in questions in the input. If a certain type ofwh-questions|say,
one involving a prepositional object gaplis rare, infants may struggle to resolve the
gap during comprehension. This is very likely, as the prepositional object gaps they
contain occur far less frequently in questions than direct object gaps do in both child-
and adult-directed corpora (Atkinson et al., 2018).

Alternatively, infants may have succeeded in previous studies, given the special



role of verbs in particular in guiding their gap- lling strategy. As the head of the
clausal predicate, transitive verbs play a central role in linking subjects/agents and
objects/patients as their satellite arguments, while prepositionaivith-phrases are
adjuncts to verb phrases, introducing optional instrumental arguments. Indeed, prior
research suggests that learners recruit verb information early in a sentence and make
verb-based predictions that override prepositions in the upcoming structure (Lidz et
al., 2017). Infants are likely to treat prepositional phrases|such aswith-phrases|as
peripheral. As a result, a prepositional object gap in an instrumentakith-question
may be overlooked.

Instrumental with-questions thus provide a critical testing ground for the transitivity-
driven hypothesis. Imagine a learner who has encountered sentences like (2) but has

never been exposed to sentences like (3).

(2) She broke the stick.

(3) What did she break the stick with?

Gap- lling with (3) is more likely to falil, if learners' success in comprehending ques-
tions at this age is contingent on usage factors. First, the sparsity of prepositional
object gaps in learners' input would make it di cult for infants to deploy the inter-
pretive strategy. Second, the verlbreaks core arguments (e.g.sheand the stick) are
already satis ed in the clause. This might downplay the salience of any additional
missing argument, especially for one insidewaith-phrase that is structurally optional
for the subcategorization frame of verloreak

However, the transitivity-driven hypothesis predicts success in gap- lling. If in-
fants are attuned to the transitivity of with, then its presence|being stranded|

should signal a missing argument and cue them to search for the corresponding event
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participant that ful lls its thematic role. That is, infants would treat the stranded
preposition as a robust structural signal prompting the search for an instrument, even
in the absence of prior exposure to this speci ¢ question form.

The transitivity-driven hypothesis is particularly desirable both for its develop-
mental feasibility and generalization power. First, from a developmental perspective,
infants are remarkably sensitive to functional elements and their syntactic depen-
dencies early in development (for a review, see Shi, 2014). They can phonologically
distinguish functional elements (e.g.the) from lexical elements (e.g.mug) from birth
(Shi et al., 1999) and use functional elements to segment words in their rst year (Shi
and Lepage, 2008). Around 12 months, they start to categorize lexical elements by us-
ing nearby functional elements as syntactic anchors (Babineau and Christophe, 2022;
Mintz, 2006). Crucially, Lidz et al. (2017) found that by 16 months, learners already
interpret a novel noun phrase followingvith as the instrument of an action described
in a sentence. This suggests that infants at this age can assign an instrument role to
NPs following the prepositionwith.

Second, from a typological standpoint, a transitivity-driven strategy o ers a pow-
erful mechanism for generalization across structures. It could help infants not only
interpret structures with knowledge of local dependencies but also infer what kinds
of syntactic gaps their language permits|especially in movement dependencies. One
key cross-linguistic distinction concerns preposition stranding. While Germanic lan-
guages like English allow prepositions to be stranded imh-questions, the vast ma-
jority of the world's languages do not (Merchant, 1999). For instance, while English
allows the preposition to remain in situ inwh-questions (e.g.,what did she break
the stick with?), languages like French require pied-piping (Ross, 1967), in which the

entire with-phrase must be fronted.
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(4) French

a. Avec quoi a-t-elle cas= le baton? (With what did-she break the stick?)

b. *Quoi a-t-elle cas= le baton avec? (What did-she break the stick with?)

Furthermore, the implications of this cross-linguistic variation extend beyondvh-
guestions. Whether a language allows preposition stranding can correlate with al-
lowed structures in other movement environments such as topicalization, relativiza-
tion, and comparatives (Merchant, 1999%.

Taken together, a transitivity-driven approach is not only developmentally plausi-
ble but may also allow learners to use the distribution of arguments, whether headed
by verbs or prepositions, to infer from early on whether their language allows preposi-
tional gaps|knowledge that goes beyond speci c lexical items and extends to broader
grammatical patterns. For English-learning infants, this would support the early
recognition of prepositional gaps as licit structures, enabling them to easily process
sentences with stranded prepositions when they arise in the input, despite their low
frequency in early input.

In Chapter 2, | investigate the underlying mechanism behind infants' gap- lling
strategy. | present preliminary evidence from 15-month-olds that supports the transitivity-

driven hypothesis, shedding new light on how young learners navigate syntactic struc-

2|t has been shown in Merchant (2000) that whether preposition stranding is allowed can also have
consequences for sluicing. For instance, in Greek|a language that disallows preposition stranding
in wh-movement ((i))|sluiced contructions also require the preposition to be overtly realized ((ii)).

0) *pjon miluse i ana me
who was.talking the Anna with
"Who was Anna talking with?'

(i) i ana miluse me kapjon ala en ksero *(me) pjon
the Anna was.talking with someonebut not know-1sg with  who
"Anna was talking to someone, but | don't know who.'
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tures in face of sparse input.

1.3 Producing subtle referring expressions in early childhood

Unclear input for a structure presents another challenge for young learners. For
instance, appropriate use of the most frequent English word, the de nite article or
determinerthe, is notoriously challenging for children (Maratsos, 1976; Wexler, 2011)
and second-language learners (lonin, 2003).

The meaning ofthe-phrases is subtle, as one needs to examine various referential
contexts to determine its core meaning. This has led to a long history of debate on

the-meaning. Consider usages tie in the following examples.

(5) Do you seethe mug? (with a single mug in the room)

(6)  Jason picked a mug from his mug collection. He then llethe mugwith some

freshly brewed co ee.

In these examples, an adult speaker can combine the determirniee with a noun mug

to refer to either a unique mug in a situation (5) or a familiar mug in a discourse
(6). That is, for an intended referent mug, speakers signal their presuppositions of
its uniqueness (Russell, 1905) in (5) and its familiarity (Strawson, 1952; Heim, 1982)
in (6) through the referential choice of ahe-de nite.

In acquisition studies, young children have been claimed to overube-expressions.
Across numerous production tasks, they have been found to use de nites when indef-
inites were expected for intended referents that were neither unique (Wexler, 2011)
nor in the common ground (Maratsos, 1976; Schae er and Matthewson, 2005). This
leads to the rst possibility about young learners' knowledge of singulahe-de nites:

they may possess de cient knowledge either with the linguistic requirements or with
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speaker-listener reasonings. In this view, this de ciency in knowledge is the primary
cause for children's inappropriate uses.

What is largely glossed over in prior research is the question of whether young
children's production errors may arise from experimental artifacts. This is likely,
as di erent methods lead to varying results (van Hout et al., 2010; De Cat, 2015).
Children's behavior was adult-like when they were tested for comprehension (Syrett
et al., 2010; Choi et al., 2018). This points to the second possibility: young learners
have an adult-like knowledge but have trouble deploying it in arti cial production
setups.

In summary, producing referring expressions can be subtly in uenced by pro-
duction setups, as children's performance varies across studies. Is their knowledge
de cient or adult-like? Is the-overuse real? To answer these questions, | will rst
present existing views on the observed production errors and raise the questions to

be addressed in di erent chapters of the dissertation.

1.3.1 Use othe-expressions in natural production

A common, if not dominant view on children's production errors witithe-phrases
is that their knowledge is de cient. Some attribute the root of this de ciency to
their non-adult-like reasoning: Either children are egocentric, meaning that they are
less likely than adults to correctly estimate what's on the mind of their interlocu-
tors (Maratsos, 1976; Karmilo -Smith, 1979; Piaget, 1955), or they are immature in
pragmatic reasoning skills (Schae er and Matthewson, 2005; van Hout et al., 2010),
preventing them from usingthe in an adult-like way despite the correct meanings they
assign to it. The di erence is that the egocentric account highlights children's inter-

nal de cit in reasoning about other minds in general, whereas the pragmatic account
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focuses on children's de cit in reasoning about speci ¢ situations. Others ascribe
the de ciency to children's non-adult-like linguistic knowledge, proposing that these
errors may instead stem from children having the wrong meaning fahe, perhaps
failing to presuppose uniqueness (Wexler, 2011).

If the de cient-knowledge hypothesis is right, one clear prediction is that overuse
would show up in children's production, be it in natural or elicited settings. It
would be easy to detect noticeable signs of de ciency, either due to children's lack of
perspective-taking skills or due to their wrong knowledge about the meaning tbie.

In Chapter 3, | present three studies to examine whether young children do overuse
the-phrases in natural production. For the rst study on child corpus with 27 children,
| look at the overall distribution of the-phrases in natural production on average
and across individuals. For the second study on the same corpus, | measure the
rate of the-driven miscommunications in natural production. For the third study
with the Gleason's corpus, | adapt the human simulation paradigm and ask adults
to guess determiners used by children and their caregivers, given snippets of text-
based conversations, so as to assess the adult-like-ness of children's determiner choice.
Through these studies, | provide evidence about whether children's knowledge is
de cient and leads to overuse othe-de nites, even in natural production. Next,
| discuss the kind of setup that we need to directly probe young children's use of

referring expressions in elicited production.

1.3.2 Overcoming performance issues in elicited production

While natural production provides valuable insights into children's language use,
it has certain limitations. First, as common ground is predictable in conversations

between children and their caregivers, children do not have to take perspectives of the
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listener on the spot in natural production. It might be easier for children to assess
what their caregiver knows as opposed to what an experimenter knows, so natural pro-
duction may not allow us to probe children's capacity for assessing listener knowledge
when producing referring expressions. Second, scenarios in natural production might
be insu cient to expose underlyingly de cient knowledge. Children's success with
using singularthe-phrases may be limited to mostly easy cases in natural production,
so it is possible that in experimental settings targeting one particular part of their
linguistic knowledge, they may fail to demonstrate sensitivity to the presuppositions
of the-de nites. Together, these limitations with natural production motivate us to
further probe children's knowledge of singulathe-de nites in elicited production.

If children's knowledge is essentially adult-like, how can we go about probing
this knowledge, without introducing potential experimental artifacts? Viewing from
children's varying performance across studies, two aspects of an elicited production
experiment may boost production errors withthe. The rst is the inappropriateness
of the elicitation context. One crucial dierence between natural production and
elicited production is the arti ciality involved in elicited production. Unlike natural
production, elicited production often lacks an interactive context, which could be
less engaging for child participants to consider the perspectives of their listener or
experimenter. The second is the unclear domain of reference. Keeping track of the
type and the token of referents in the domain of reference can be challenging without
appropriate visual support, which could lead to inaccurate assessment of referent
uniqueness within the restricted domain.

In Chapter 4, | present a new experimental design that controls for the two possible
sources of artifacts mentioned above. | re ne the experimental setting to create a
natural, interactive context and a clear domain of reference. The ndings from this

study will help us probe children's knowledge of de nite descriptions with a proper
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setup and understand how children's linguistic performance interacts with task setups.

1.3.3 Learnability of the-expressions in early input

Acquiring the correct understanding of when to usthe-de nites may not be a triv-
ial task, especially for young learners. Recognizing the di erent presuppositions asso-
ciated with the may require learners to combine di erent sources of cues. This is espe-
cially the case, aghe-expressions are used for uniquely identi able referents that are
established either through prior mentions (i.e., linguistic/anaphoric cuesy ball..the
ball), or through pertinent situational knowledge (i.e., non-linguistic/situational cues;
contextual givenness).

Investigating the usage pro les of de nite and inde nite descriptions in early input
is crucial for us to hypothesize learning mechanisms at work in identifying presuppo-
sitions associated with singulathe-expressions. Existing work (Sneed, 2007; Fisher
and Tokura, 1995) focus on anaphoric cues for distinguishing de nites and inde nites,
namely that de nites are more likely used for second-mentions than inde nites.

However, the usability of these anaphoric cues and their generalizability for in-
ferring adult-like meanings is questionable. First, utterances go by quickly, and the
portion of data infants can analyze, the intake (Lidz and Gagliardi, 2015; Omaki
and Lidz, 2015), may not always include the beginning of a discourse. The second-
mentions coded in a corpus may sometimes be registered as rst-mentions by toddlers,
given their uctuating attentional state. Therefore, anaphoric cues, such as rst- and
second-mentions that annotators zero in on, may not be a veridical representation of
the portion of data based on which young learners generalize about the meaning of
the-de nites. Second, anaphoric uses may not be dominant among other uses. This

is a solid concern, as a great number of de nite descriptions can be discourse-new,
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thus non-anaphoric, even in adult corpora (Poesio and Vieira, 1997). In other words,
general patterns observed from corpus data collapsed across multiple caregiver-child
pairs may not re ect the varying input learners receive across scenarios. Little is
understood about the variations in early input on de nite descriptions and how that
could in uence the early output of learners.

In Chapter 5, | examine the early input that children receive by analyzing lon-
gitudinal video corpora from multiple caregiver-child pairs. Are surface anaphoric
cues in distribution su cient for young learners to preliminarily infer the meaning of
the-de nites in light of their developmental trajectory? Do learners need situational
cues to recognize the familiarity presupposition at all? By focusing on the structure
of the input over time, this chapter sheds light on how children may overcome the
challenges of learning the meaning dhe under variable input conditions. In doing
so, it contributes to a broader understanding of how de niteness is acquired and what

this reveals about the learnability of meanings in the face of unclear input.

1.4 Overview

In summary, this dissertation investigates early language development with sparse
or unclear input and what learning mechanisms must be in place for learners to navi-
gate di erent linguistic complexities given limited knowledge and cognitive resources.

This dissertation is structured as follows. In Chapter 2, | examine how 15-
month-old infants tackle instrument questions with a stranded prepositiowith. |
ask whether their successful resolution of argument questions re ects a general ca-
pacity for recovering missing arguments signaled by a preceding transitive category
that selects for an immediate complement, or if it is contingent on usage factors. Our

results show that infants can resolve these sparse questions with local structural cues
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of transitivity, even though the missing argument follows the prepositionvith.

In Chapter 3 and 4, | investigate children's production othe-expressions in natural
and elicited settings. | show through di erent measures that preschoolers behave
adult-like in producing the-expressions, either in daily conversations with caregivers
or in an elicited production task with an improved setup. This suggests that children
do not have linguistic or cognitive de cit in using proper referring expressions, and
that their overuse of the-expressions claimed in the literature is most likely task-
driven.

In Chapter 5, | ask the learnability ofthe-meaning across variable input conditions,
using longitudinal videotaped corpora of caregiver-child interactions with children
around 14 months and 20 months. While anaphoric cues|whether the referent has
been previously mentioned|may not be consistently available in the usages dhe,
situational cues about whether the referent is contextually given are widely available
to inform learners of the familiarity presupposition underlyingthe-expressions for
rst-mention referents. | further show that learners produced propethe-expressions
at 20 months and understand when to usa-expressions instead. This suggests that
learners do not rely solely on semantically less constraining anaphoric cues|they are
sensitive to situations in whichthe-expressions are used.

These two case studies yield new insights into how young learners navigate com-
plex structures with limited knowledge and cognitive resources. The ndings reported
in this dissertation highlight how learners can make linguistic generalizations about
either syntax or semantics across linguistic and non-linguistic domains, despite unfa-
vorable input conditions. They push us to re ect on choosing the relevant phenomena
and the relevant methods to uncover the footprints of learning as human learners nav-

igate di erent types of linguistic complexity.

19



Chapter 2: Transitivity guides question comprehension in early tod-

dlers

2.1 Background

Learning wh-questions poses two interrelated challenges for young language learn-
ers: (1) identifying the underlying syntactic dependencies and (2) grasping the mean-
ing upon hearing the structure. Take, for example, ah-question like What did she
break? Learners need to recognize the ller-gap dependency between thb-phrase
what (the ller) and the missing argument (the gap) following the verbbreak In
this case,what functions as a non-local argument of the verbreak meaning it is not
adjacent to the verb in surface structure.

Representing this type of non-local syntactic dependencies can be particularly
di cult for young learners. Research suggests that infants do not reliably show sen-
sitivity to the complementary distribution of an object wh-phrase and a local object
of a verb until around 18 months of age (Perkins and Lidz, 2020).

Despite challenges with fully parsing these questions, infants appear capable of un-
derstandingwh-questions before they fully grasp the syntactic dependencies involved.
Studies have found that infants as young as 15 months can respond correctly to En-
glish wh-questions (Gagliardi et al., 2016; Perkins and Lidz, 2020). One proposed
explanation is that infants rely on agap- lling strategy. Rather than representing

the full hierarchical structure of the sentence, they may detect a missing argument,
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such as a missing direct object after a transitive verb, and infer the intended mean-
ing for them to search for the event participant that corresponds to the missing
argument. By this account, infants use local structural cues|particularly those in-
formed by their knowledge of verb argument structure|to interpret wh-questions.
Over time, this strategy may support the acquisition of the more complex, non-local
dependencies involved (Gagliardi et al., 2016; Perkins and Lidz, 2020).

These ndings suggest that by 15 months, learners have a basic understanding
of what wh-questions are seeking, even if they have not yet mastered the syntactic
dependencies involved. This early interpretive ability may explain, in part, why
language learning proceeds so e ciently. By recognizing missing arguments|gaps
after transitive categories like verbs|infants are able to roughly infer the intended
meaning of a question, putting them in a favorable position to learn the associated
grammatical structures.

However, an open question remains as to whether this gap- lling strategy repre-
sents a general ability for recovering missing arguments. Does the strategy extend
to other types of argument questions, or is it speci c to direct objectwh-questions,
where the gap follows a verb? In English, not all argument gaps occur in this position.
For instance, wh-questions can also involve gaps that follow prepositions, such as in
instrument questions likeWhat did she break the stick with?Are infants at this age
capable of recovering locally missing structures in these instrumentalth-questions?
This work seeks to |l this gap.

In this chapter, | rst report a corpus study looking at the usage pro les of such
prepositional object questions in input to infants at 9 to 15 months. The ndings
con rm the sparsity of such structures in the input, both in terms of their question
type and the co-occurrence of early verbs wittvith-phrases. | then present an inter-

modal preferential looking study designed to test 15-month-olds’ comprehension of
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instrumental with-questions, such a¥hat did she break the stick withn this type
of question, the missing argument or gap follows the prepositiomith rather than a
verb. The results show that 15-month-old infants|who are not yet sensitive to the
full syntactic dependencies oivh-questions|are nonetheless able to comprehend these
instrument questions, even though such forms are relatively rare in infant-directed
speech.

Together, these ndings suggest that 15-month-old infants can comprehend argu-
ment questions through detecting locally missing arguments, whether after verbs or
prepositions. Importantly, their ability to resolve wh-questions is not contingent on
usage factors like the frequency of the question type (Atkinson et al., 2018) or specic
lexical expectations tied to particular verbs (Lidz et al., 2017). Instead, it appears
that infants at 15 months already possess a more general capacity to use local struc-
tural information to infer the intended meaning of argument questions, supporting

their broader syntactic development.

2.1.1 Prerequisites for identifying structural dependencies

Broadly, languages exhibit two types of syntactic dependencies: local dependen-
cies, which occur between a head and its immediate complement, and non-local de-
pendencies, which hold between two constituents that are structurally related but
not adjacent in linear order. Local dependencies can sometimes appear as non-local
elements on the surface due to intervening materials. For example, in English, there
is a morpho-syntactic dependency between an auxiliary (e.gs) and the form of the
head of its VP complement (e.g.,ing), as inis baking In contrast, non-local depen-
dencies include those created by syntactic movement, such as ller-gap dependencies

in wh-questions. InWhat did she break?the wh-phrasewhat originates in the ob-
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ject position of the verb break but is fronted, leaving behind a \gap"|an empty or
unpronounced category required by the grammar.

To acquire language, learners must represent both local and non-local dependen-
cies. A substantial body of research has shown that infants are attuned to a range
of local dependencies within their rst year of life (Dye et al., 2019). These early
sensitivities provide a foundation for parsing sentences and uncovering grammatical
rules. However, how learners go beyond this foundation and generalize to non-local
dependencies is less clear. A key question is when and how infants can represent and
interpret more complex structures.

A growing body of research reveals that sensitivity to morphosyntactic depen-
dencies emerges from early on. In a seminal study using the Headturn Preference
Procedure, Santelmann and Jusczyk (1998) found that 18-month-olds, but not 15-
month-olds, could distinguish between grammatical passages (e.g@verybody is bak-
ing bread), with a matched auxiliary is, and ungrammatical ones, with an unmatched
modal auxiliary can (e.g., everybody can baking bread This suggests that sensitivity
to such dependencies may emerge only after children have observed enough pieces
from natural input to detect both the surface pattern and its structural implications.
Interestingly, when exposed to more varied and intense input in lab conditions, even
younger infants can succeed (Friederici et al., 2011; Omaki et al., 2015). For in-
stance, ERP studies reveal that even 4-month-old German-learning infants can track
similar morpho-syntactic dependencies in a non-native language like Italian (e.gta
cantando 'is singng') after su cient exposure during familiarization (Friederici et
al.,, 2011). Consistent with this, arti cial language studies (R. L. Gomez, 2002; R.
Gomez and Maye, 2005) demonstrate that infants succeed in learning these depen-
dencies in labs only when the intervening material is highly variable|speci cally,

with 18 to 24 types of intervening elements between dependent morphemes.
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Movement dependencies, like those iwh-questions, share the property of non-
adjacency with morpho-syntactic dependencies but di er crucially in one aspect: the
second element in the dependency is silent|a gap. The gap itself, being an empty cat-
egory, may serve as a noticeable local signal, particularly when it follows a transitive
category that learners already recognize as requiring a complement.

Consider the objectwh-questionWhat did Bowie break?The verb break is transi-
tive and selects for a direct object. Whenvhat is fronted, the verb's object position is
left empty, creating a syntactic gap. If the learner already knows thabreak typically
occurs with a patient argument, the absence of that local argument may serve as a cue
that something is missing. It can have both syntactic and semantic consequencesjthe
transitive verb break lacks a direct object, and the patient of the breaking event is
unidenti ed. In this way, learners can interpret or respond towh-questions based
on their verb knowledge, even without fully representing the movement dependencies
involved (Gagliardi et al., 2016; Perkins and Lidz, 2020). That is, they can recover
the information that these argument questions are seeking by detecting the relevant
argument gaps. This means that learning verb-speci c selectional properties from the
input might be crucial for learners to detect the direct object gaps when present.

In contrast, identifying morpho-syntactic dependencies, as witls and -ng, re-
quires learners to attend to both ends of the dependency from the start. As the verb
stem preceding the second elemenihg can surface with or without the ing su x,
there are no reliable local cues signaling that a structural dependency is present. This
lack of overt local signals may explain why infants require more varied input to detect
such patterns. They need to observe enough instances of the relevant auxiliary-verb
pairings, with diverse intervening verbs, to detect the underlying dependency.

This distinction in surface signals between morpho-syntactic and movement de-

pendencies is re ected in developmental patterns. While older toddlers often outform
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younger ones in detecting morpho-syntactic dependencies (Santelmann and Jusczyk,
1998), the opposite pattern has been observed for movement dependencies. Gagliardi,
Mease, and Lidz (2016) found that 15-month-olds, but not 20-month-olds, successfully
interpreted both wh-questions and relative clauses involving ller-gap dependencies.
They proposed that 15-month-olds rely on a interpretive heuristic based on their
knowledge of argument structure. For instance, when hearing an objegh-question,

like which dog did the cat bumpor an object relative-clause, likeshow me the dog that
the cat bumpedinfants may have responded correctly through recognizing a locally
missing direct object of a transitive vertbumpand then nding the event participant,

i.e., the patient, that corresponds conceptually to the missing direct object.
Supporting this view, Perkins and Lidz (2020) further showed that infants' per-
formance in these tasks correlates with their expressive vocabulary size, a proxy for
their knowledge of verbs. Infants with a higher vocabulary were better able to iden-
tify and resolve gaps. This led them to conclude that young learners by 15 months
may interpret wh-questions not by representing syntactic movement per se, but by

leveraging their knowledge of local argument structure to \Il in" the missing el-
ement. In other words, they use partial representations to approximate adult-like
interpretations, e ectively \cheating" at these questions without fully parsing them.

A broader proposal emerges from these ndings (Gagliardi et al., 2016; Perkins
and Lidz, 2020): knowledge of local dependencies|especially verb-based argument
structure|may bootstrap learners' understanding of non-local movement dependen-
cies. Infants recognize argument gaps after transitive verbs in questions and use this
cue to infer the underlying intent for them to search for an unmentioned event partic-
ipant that thematically matches the missing argument (Gagliardi et al., 2016; Perkins
and Lidz, 2020).

However, this raises an important question: Is the gap- lling strategy speci c to
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verb argument structure, or can it extend to other types of argument gaps|such as
those introduced by prepositions? If the strategy is general, learners should be able
to detect missing arguments in other syntactic contexts where certain categories like
prepositions select for obligatory complements.

There is some evidence that learners around 16 months understand the argument-
taking properties of the prepositionwith. Lidz, White, and Baier (2017) showed that
16-month-olds treat the prepositionwith as introducing arguments with instrument
roles. In their study, infants were divided into two groups: one heard sentences with
with (e.g., She's pushing with the tily while the other heard the same noun introduced
by a nonsense prepositiongulx She's pushing gub the tjg When later askedWhich
one's the tig? only infants in the with condition looked more to the instrument than
to the patient of the action. This suggests they correctly interpreteavith as signaling
a following argument with an instrument role. Crucially, this correct looking pattern
emerged despite infants' general baseline preference for interpreting novel nouns as
naming patients rather than instruments.

Still, even if infants understand that with takes an instrument-specifying noun
phrase, they may struggle to respond to argument questions involving prepositional
gaps for two usage-related reasons. First, prepositional gaps by themselves may be
sparse in infant-directed speech. Previous research has reported that amavigat-
guestions, those featuring direct object gaps (89.1%) are far more frequent than those
with prepositional object gaps (10.9%) in child-directed corpora (see Atkinson et
al.,, 2018). This quantitative asymmetry suggests that learners may be far more
familiar with, and therefore more successful at interpreting, direct object questions
than prepositional object ones. This is very likely, considering how input-related
factors like item variability and vocabulary size have been found to constrain young

learners' performance in lab conditions with both types of non-adjacent dependencies
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(morpho-syntactic dependencies: Santelmann and Jusczyk, 1998; R. L. Gmez, 2002;
movement dependencies: Perkins and Lidz, 2020).

Second, prepositional phrases that introduce arguments with instrument roles are
syntactically optional. Instrumental with-phrases have been traditionally analyzed
as modi ers, not core arguments, of verbs (Goldberg, 2002; Levin and Rappaport,
1988; Jackendo, 1992; Marantz, 1981). Unlike subjects and direct objects, which
are integral to the argument structure of a transitive verb, instrumentalwith-phrases
are adjuncts that are syntactically optional (Dowty, 2003). For instance, unlike di-
rect objects (8), adjuncts likewith-phrases can be omitted via VP ellipsis (7). This
optionality may make it harder for learners to anticipate a missing argument in a

with-phrase.

(7)  Joe ate the cake with a spoon and Poe did so with a fork.

(8) *Joe ate the cake and Poe did so the donut.

Moreover, both child and adult studies highlight the role of verbs in incrementally
shaping the processing of upcoming prepositional phrases. Lidz et al. (2017) found
that 19-month-old English-learning toddlers often misinterpret sentences likghe is
pulling with the tig by treating the tig as the direct object ofpull, and e ectively
ignoring the prepositionwith. This error is likely attributed to a strong transitivity
bias|children expect transitive verbs like pull to be followed by a direct object, even
when a preposition intervenes. Properties of verbs|whether they typically specify
an instrument|are represented in a gradient way (Rissman et al., 2015) and have
been found to in uence adults' resolution of prepositional gaps. Koenig, Mauner,
and Bienvenue (2003) showed that adults procesgith-questions more easily when

the verb strongly implies an instrument (e.g.which sword did the rebelbehead the

27



traitor king with __ during the rebellior) than when it does not (e.g.,which sword
did the rebelskill the traitor king with _ during the rebellior). This suggests
that verbs entailing an instrument (e.g.,behead may facilitate the resolution of a
prepositional gap introduced bywith, making interpretation easier.

Considering the special role of verbs in sentence processing with both toddlers and
adults, it is possible that resolving prepositional gaps iwith-questions may be more
di cult for early toddlers, especially with verbs that do not typically occur with an
instrument-specifying argument. As few early-acquired verbs entail an instrument in
their meaning, young learners are unlikely to expect a prepositional phrase after a
verb, let alone an argument gap within that prepositional phrase. As a result, when
faced with an interrogative clause containing a nal strandedvith, learners may not
promptly look to the corresponding instrument in a comprehension task. They may
struggle to identify the missing instrument argument, simply because the verb itself
provides little subcategorization cue for such an optional structure.

Taken together, the existing literature suggests that learners at 15 months use
knowledge of verb argument structure to respond correctly tavh-questions. How-
ever, we still lack a clear understanding of how general their gap- lling strategy is
in helping them \cheat" at question comprehension. Can it extend tavh-questions
with prepositional object gaps? Does the recognition of a missing prepositional ar-
gument in a question likeWhat did she break the stick withrompt the same type
of interpretive response seen with direct object gaps? Would usage-related factors
of instrumental with-questions cause troubles for interpretation? Before tackling this
guestion, we must consider the cognitive prerequisites that infants might bring to
the task, particularly how they conceptualize events. The next section provides a
brief overview of when and how infants represent these thematic roles, independent

of language.
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2.1.2 Prerequisites for linking thematic roles

Understanding how infants represent events is crucial for uncovering the cognitive
foundations that allow young learners to navigate the complexities of language. Long
before they acquire a full- edged grammar, infants must track who is doing what to
whom in dynamic scenes, identifying not just the participants but also the structure
of their interactions. Critically, they must also learn what the surface signatures of
various argument positions are|that is, how linguistic form signals underlying roles
like agent, patient, or instrument. If infants can readily extract such roles from events,
this suggests a deep, early-emerging system of conceptual organization that supports
both event cognition and language acquisition. The question, then, is how rich and
structured this early event representation is: which thematic roles are infants sensitive
to, and how do they integrate these roles in understanding the world?

One of the most fundamental distinctions in event representation is between agents
and patients, namely entities that initiate and control actions and those that undergo
or are a ected by those actions. These roles have been argued to be part of infants'
core knowledge, forming an early cognitive framework for understanding causality
and action (Carey, 2009). By 5 months of age, infants already attribute goals to
some action of intentional agents (Woodward, 1998; see Sommerville et al., 2005 for
evidence in 3-month-olds). This means that they recognize that an agent's action
is often oriented toward an intended outcome. By around 7 months, infants begin
to di erentiate speci c roles within events (Rochat et al., 2004; Papeo et al., 2024).
For instance, they can distinguish between a chaser (the agent) and a chasee (the
patient), and detect when these roles are reversed, indicating an early ability to
track relational roles in dynamic interactions (Rochat et al., 2004). By 12 months,

their event representation extends beyond directly perceivable agents: they can infer
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the presence of hidden causal agents responsible for inanimate objects in motion,
demonstrating a more sophisticated understanding of agency (Saxe et al., 2005).
These ndings collectively highlight that infants' ability to perceive and reason about
distinct thematic roles emerges early and becomes increasingly re ned within the rst
year of life.

While agents and patients are central to infants' early event representations, they
are not the only critical participants in an event|many actions depend on the use
of instruments. Instruments are the means through which agents achieve their goals,
forming a crucial bridge between intentional action and outcome. With respect to
their linguistic importance, Fillmore (1968) also proposed instruments as part of a
small set of universal thematic roles.

If instruments are as fundamental as agents and patients, we should expect to
see early-developing sensitivities to their presence and function in infants. Empirical
evidence supports this expectation. By as early as 4 months, infants begin to indi-
viduate and track simple tools, provided they have observed contrastive functional
demonstrations that highlight the tool's role in achieving a particular goal (Stavans
and Baillargeon, 2018). By 8 months, infants can infer the causal power of an in-
tentional agent using a tool to change the state of an inanimate object (Adibpour
and Hochmann, 2023). Notably, they expect that a tool should only bring about
an e ect through contact with the patient if it was wielded by an intentional agent.
This suggests that they integrate both agency and means-end reasoning in their event
representations. By 11 months, infants perceive and register instruments as an ex-
plicit participant of an event (He, 2015). In one study by He in her dissertation, after
habituating to a scene of a girl opening a box, infants showed greater dishabituation
when the scene switched to one where she used a lever to jimmy the box open than

when she opened the box from a di erent orientation. This suggests that infants do
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not just perceive instruments as incidental objects but as central components of an
event structure. By 12 months, infants' ability to process event sequences becomes
more hierarchical. They interpret multi-step actions with respect to an ultimate goal,
recognizing that the use of an instrument is often an intermediary step rather than
the nal outcome itself (Sommerville and Woodward, 2005).

In sum, these ndings reveal a striking convergence in the developmental timelines
of agent-patient and instrument representations. Infants possess a richly structured
cognitive system for analyzing events, one that organizes thematic roles within an
intentional framework|tracking who is acting, what is being acted upon, and what
means are being used to carry out the action. This system not only enables them to
make sense of the physical and social world but also likely sca olds their acquisition of
argument structure in language (Pinker, 1984; Williams, 2015; Perkins et al., 2024).

Although infants appear to have early access to these thematic roles, not all of
these roles are equally well represented in surface syntax. Unlike subjects and direct
objects, which often surface in sentences with transitive verbs, prepositional objects|
such as instruments introduced by the prepositionwith|are syntactically optional
and occur much less frequently. Strandedith-phrases, where the complement @fith
is displaced (as inWhat did she break the stick with), are potentially even rarer in
early input. This disparity raises an important question: if infants already understand
the concept of instruments and represent them conceptually as participants of events,
and that by around 16 months, they knowwith-phrases can introduce them, can they
apply this knowledge to interpret instrumentalwith-questions, when the complement
of with is missing? Or will they fail to resolve prepositional object gaps due to usage
factors?

In Study 1, | present a corpus study demonstrating that instrumentalwith-

guestions are indeed sparse in infant-directed speech to 9- to 15-month-olds. How-
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ever, | also show that learners are exposed to a broader set of prepositional object
guestions involving di erent prepositions, which may provide a foundation for gen-
eralizing to instrumental with-questions. In Study 2, | report that by 15 months,
English-learning children successfully respond to instrumentalith-questions. This
supports the transitivity-driven hypothesis, which predicts learners at this age to cor-
rectly identify the missing argument signaled by the highly transitive prepositionvith.
These ndings suggest that early toddlers' comprehension of argument questions is
not narrowly tied to usage-related factors like the frequency of the question type or
verb-speci ¢ expectations. Rather, it re ects a broader sensitivity to transitivity|a
category-general property that allows learners to recognize the presence of syntactic

gaps, regardless of whether they are introduced by transitive verbs or prepositions.

2.2 Study 1

In this study, we aim to rst examine the types ofwhat-questions 15-month-olds
receive in their input. The transitivity-driven hypothesis relies on the assumption
that learners can identify the gaps following transitive categories. As prior literature
(Atkinson et al., 2018) focuses on input ofvhat-questions to children within a broad
age range, this corpus study will help us assess how prepositions behave in early
input with respect to their transitivity. What generalizations may learners arrive
at about what-questions in general? How can these generalizations inform learners

about instrumental with-questions?

2.2.1 Method

The analysis is based on the Brent corpus on CHILDES (Brent and Siskind, 2001).

The corpus includes conversations from 16 mother-child pairs when each child was
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between 9 and 15 months of age. The mothers were all English-speaking|half of them
had higher education (at least a bachelor's degree) and half of them lower education
(none completed more than 2 years of college). The corpus consists of a total of
364,220 words and 123,579 sentences.

| rst focus on what-questions produced by mothers, and label the questions as
subject (S) questions, direct object (DO) questions, and prepositional object (PO)
guestions, as has been done in previous research (Atkinson et al., 2018). | exclude
what-questions that contain awhat-phrase (e.g.,what color), serve as exclamatives
(e.g.,what!), or are identi ed as labeling or copula questions (e.gwhat is that).

Additionally, | identify the verbs occurring in these DO questions and the prepo-
sitions occurring in these PO questions. Based on this list of gap-introducing verbs
and prepositions in the corpora, | further calculate their occurrences in declaratives
and derive their likelihood of undergoing object extraction, i.e., introducing either

DO gaps or PO gaps.

2.2.2 Results

Our corpus analysis reveals a robust asymmetry between direct object (DO) and
prepositional object (PO) what-questions in early child-directed speech. As shown
in Figure 2.1 for what-questions, POwhat-questions are far less frequent compared
to DO questions. This replicates earlier ndings reporting a similar disparity be-
tween DO gaps and PO gaps in child corpora covering a broader age range (1;1-5;1,
see Atkinson et al., 2018). For additional breakdowns by caregiver education, see Ta-
ble A.1in Appendix A. For di erences by corpus source, see Figure A.1 and Table A.2
in Appendix A.

To contextualize this disparity, we examined the base rate of transitive verbs to
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Figure 2.1: Proportion of Question Type by Corpus

transitive prepositions in declarative clauses. If the rate of transitive verbs to transi-
tive prepositions inwhat-questions is even higher than their baseline rate in declara-
tives, this would suggest that transitive prepositions are even more underrepresented
in what-questions, compared to the baseline in declaratives. Indeed, this is borne
out in our corpora. As indicated in Table 2.1, in declaratives, where no syntactic
extractions take place, the ratio of transitive verbs to transitive prepositions is 1.43.
However, inwhat-questions where syntactic extractions occur, this ratio skyrockets
to 10.44. This shift indicates that transitive verbs are substantially more likely than
transitive prepositions to appear in gap-introducing environments. In other words,
while both transitive verbs and prepositions appear in declaratives, verbs dispropor-
tionately dominate in the formation of argument gaps inwhat-questions.

To investigate which prepositions are most likely to introduce a syntactic gap in
PO what-questions, we calculated the average proportion of PO gaps by preposition,

relative to their baseline use in declaratives. Figure 2.2 plots these results. Across
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Verb Preposition Verb/Preposition

Declaratives 9035 6300 1.43
Questions 1399 134 10.44
%gap 13.41 2.08

Table 2.1: Verb-preposition rate in declaratives vs.what-questions

the board, the average rate of gap formation is low, typically hovering around 2%.

Figure 2.2: Average proportion of gap by preposition

A few prepositions, however, stand out in PQvhat-questions: about (27.8%), at
(4.1%), andfor (3.0%). These are the prepositions that most frequently introduce

PO gaps across corpora. The examples below show instances of these questions in
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the corpora.

(9)  What are you fussing about now?

(v2, 00;09;03)

(10)  What is Dakota barking at outside?
(s2, 00;10;18)

(11) What are you looking for?
(v1, 00;10;24)

At the individual corpus level, both the frequency and the proportion of PO
gaps remain generally low. The heatmap in Figure 2.3 visualizes how often each
preposition appears in POwhat-questions across di erent corpora. The y-axis ranks
how common it is to observe a particular preposition introducing prepositional gaps
in what-questions across corpora, with the most common preposition at the top.
Similarly, Figure 2.4 presents proportional data, con rming that PO gaps remain
rare regardless of corpus source.

Notably, as can be seen in Figure 2.3 and Figure 2Mith-questions are especially
sparse, showing up in only half of the corpora (for the proportion ofith-gaps in
di erent corpora, see Table A.3 in Appendix A). When collapsed across corpora, these
guestions make up just 1.1% of all DO and PQvhat-questions. Crucially, none of
thesewith-questions involve an instrumental interpretation. Instead, the preposition
with in these questions consistently re ect a comitative reading, as illustrated in the

examples below.

(12)  What haven't we played with in a while?
(d1, 00;09;04)
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Figure 2.3: Heatmap of preposition frequency by Corpus (occurrences marked within cells)

(13) What do you sleep with, Moomoo?
(j1, 00;10;23)

(14)  What are you meddling with?
(w3, 01;01;01)

We further assessed the availability of instrumental readings afith outside of
guestions, namely in declaratives. Out of 70&ith-phrases found in declaratives, only
42 (6%) were used instrumentally. These were distributed across only 16 verb types,
representing a mere 1.8% of the total 878 verb types in the corpora. This indicates
that instrumental with-phrases are not only rare, but also highly restricted in the
verbs they surface with. The following examples illustrate instrumental uses wifith

in declaratives.
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Figure 2.4: Proportion of gap by preposition across corpora (proportion of gap marked
within cells)

(15)  You can hit it with the mallet.
(i1, 01;00;27)

(16)  You eat it all up with the spoon.
(w3, 01,00;08)

@ Mommy will pick this up with her foot.
(t1, 00;10;25)

We also calculated the total occurrences of these instrument-compatible verbs

in the corpus to further examine the likelihood of them occurring with instrumental

38



with-phrases. Table 2.2 lists these verbs and the frequency of their co-occurrence with

instrumental with-phrases in declaratives. As seen from the table, even among this

restricted set, co-occurrence rates are extremely low. Only a handful of verbsje.g.,

hit, whip, tickle, mark|are slightly more likely to occur with instrumental

with-

phrases, and together, they account for just 0.5% of all verb types. These results

underscore that in early child-directed input, instrumentalwith-phrases are not only

infrequent, but also narrowly distributed across an extremely small set of verbs.

verb instrumental use %instrumental other uses %other total
touch 1 2.3% 43 97.7% 44
hold 5 5.7% 82 94.3% 87
eat 5 1.0% 499 99.0% 504
hit 10 13.9% 62 86.1% 72
reach 1 2.3% 42 97.7% 43
wash 2 1.0% 198 99% 200
comb 1 4.3% 22 95.7% 23
pick 1 1.4% 71 98.6% 72
rub 1 7.7% 12 92.3% 13
hurt 1 0.8% 119 99.2% 120
bite 1 1.1% 87 98.9% 88
whip 1 33.3% 2 66.7% 3
play 1 0.2% 462 99.8% 463
tickle 7 12.7% 48 87.3% 55
mark 3 75.0% 1 25.0% 4
wake 1 4.0% 24 96.0% 25
total 42 2.3% 1774 97.7% 1816

Table 2.2: Proportion of instrumental with-speci cation by verb

Taken together, these ndings highlight the extreme sparsity of instrumentalvith-

guestions in the input to learners between 9 and 15 months. Even in declarative

clauses|where no gap is required|the majority of verbs do not appear with instru-
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mental with-phrases. This has direct implications for theories of gap resolution.

If these young learners adopt a transitivity-driven strategy, focusing on the selec-
tional properties of the gap-introducing category, they should succeed. Locally, the
preposition with is highly transitive across corpora (see Table A.3 in Appendix A).
This broader structural regularity, supporting an anticipation of following arguments,
might enable 15-month-olds to detect a missing argument followingith. However,
they may fail at resolving these instrumentalwith-questions, if their performance is
contingent on usage-related factors like the frequency of the question type or verb-

speci c expectations.

2.3 Study 2

In Study 1, | examined corpora of infant-directed speech to 9- to 15-month-olds
and established that prepositional object gaps are much less frequent than direct
object gaps in the input, and that instrumental with-questions are even more sparse.

In this light, 15-month-olds may fail to comprehend instrumentalwith-questions,
if their responses to questions are contingent on usage-related factors. However, they
should succeed if their responses to questions are generally driven by the detection
of locally missing arguments, whether after verbs or prepositions. As the preposi-
tion with is almost always followed by an argument, 15-month-olds should respond

correctly to prepositional object gaps inwith-questions.

2.3.1 Method

Study 2 tested whether 15-month-old English infants respond correctly to instru-
mental with-questions likeWhat did she break the stick withinfants were familiarized

to a breaking scene: a girl tries to break a stick but fails, and then she uses a ham-
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mer and succeeds in breaking the stick, with audio describing the scene. After these
familiarization trials, infants should represent three participants for such events|the
agent (qgirl), the patient (stick), and the instrument (hammer).

At test, infants were presented with two pictures side-by-side and asked an instru-
mental with-question like What did she break the stick withOne picture showed the
patient (the broken stick), and the other the instrument (the hammer). By measuring
infants' looking preference towards either the patient or the instrument, we can assess
whether they can correctly respond to the instrument question being asked. They
should look more to the instrument if their response to argument questions re ects a
search for an unmentioned event participant corresponding to the missing argument
after the preposition with. However, if their response to questions is not guided by
the signal from the missing argument in a question, their tendency to look at the
instrument may be reduced, in view of a potential baseline preference for looking at
the patient, as observed in prior studies (Lidz et al., 2017).

Participants . Participants included 24 typically-developing infants (13 males)
between the ages of 1 year 2 months 16 days and 1 year 4 months 17 days (mean =
1 years 3 months 19 days). Participants were recruited from the greater Washington,
D.C. area. Parents provided information on their child's total productive vocabu-
lary using the Words and Sentence MacArthur-Bates Communicative Development
Inventory (MCDI; Fenson et al., 1993). Mean total words produced were 16.3 (range:
0-55), with a median of 11.

Materials . Visual stimuli featured video recordings of an actress performing
various actions with inanimate objects. Multiple tokens of each event were Imed
and later edited in Wondershare Filmora 11 to create videos for the trial structure in
Table 2.3.

Audio stimuli were recorded by a female native speaker of American English using
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Phase Audio Video

Event Look! A girl. Girl breaks stick
She wants to break the stick! with hammer (25s)
Oh no! She can't break it.
Now she's got something. Let's see!
Yay! She used it to break the stick!

Test Silence Black screen (1s)
Did you see that? What happened?  Both objects (2s)
Baseline Silence Both objects (2s)
What did she break the stick with? Both objects (2s)
Testl Silence Both objects (3s)
What did she break the stick with? Black screen (2s)
Test2 Silence Both objects (3s)

Table 2.3: Structure of Experimental Trial, Study 1

child-directed speech. Stimuli were edited and synchronized with the video stimuli
using Wondershare Filmora 11.

Procedure . Infants were seated either on a parent's lap or in a high chair at
home, facing a laptop screen. Parents were instructed to remain silent and not direct
their child's attention. Stimuli were presented using Slides.com, and a laptop camera
recorded the session. A zoom host guided parents in adjusting the laptop position or
their distance from the camera to ensure optimal video quality for o ine coding.

Each experimental session lasted 4.7 minutes. The structure is as follows. Infants
rst watched a 7-second video of ickering dots, accompanied with a short clip of
music fromThe Four Seasondy Antonio Vivaldi. This was followed by 6 trials, each
consisting of an event phase and a test phase (Table 2.3). During the event phase,
infants viewed a 25-second video depicting an event scene. For instancbreaking

scene was described by the following.

(18)  Look! There's a girl. She wants to break the stick. Oh no! She can't break it.
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Now she's got something. Let's see! Yay! She used it to break the stick.

Figure 2.5 shows sample snapshots from the test videos in the experimental trial (see

Appendix B for the full set of stimuli).

Figure 2.5: Images of an experimental video for d&reaking scene

Figure 2.6: Image of a test phase for thébreaking scene

During the test phase, two images were presented on di erent sides of the screen:
the patient (e.g., the broken stick) and the instrument (e.g., the hammer) from the
previous scene (Figure 2.6). The positioning of the patient and the instrument on
the screen was counterbalanced across participants. Additional pseudo-randomization

ensured that the sides of the patient and the instrument varied across trials. Each test
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phase began with a neutral question promptl¥id you see that? What happened;?
followed by a 2-second silence. This allowed infants to inspect both images before
hearing the test sentence. This step controlled for potential baseline preferences for
one of the two images due to visual salience. A test sentence (e\What did she
break the stick witl?) or a control sentenceid you see that) was then played. The

3 seconds following the rst test sentence served as the rst test window of interest
(Testl). Next, the screen brie y turned black, while the same test or control sentence
was repeated. This was to ensure that infants had time to process the question
without visual distractions. After the repeated question, the two images reappeared
in their original positions. This marks the start of the second test window of interest
(Test2), which also lasted 3 seconds.

To assess infants' comprehension of instrumentalith-questions, the study in-
cluded six test trials, each centered around a di erent change-of-state verb. These
verbs| open close break clean x, and turn|were chosen because they clearly de-
pict a change in the state of an object, making the outcome of the event visually
salient and thus easier for infants to track.

All six verbs are highly frequent in child-directed speech, as reported in previous
research (Perkins et al., 2022). Importantly, each selected verb is highly transitive,
meaning that it typically occurs with a direct object. The proportions of these verbs
taking a direct object are summarized in Table 2.4, based on speech to 9- to 15-
month-olds (Brent corpus on CHILDES).

Crucially, none of the chosen verbs occur witvith-phrases in declarative clauses
in infant-directed speech. This design was deliberate: by selecting verbs that do
not typically occur with with-phrases, we controlled for potential lexical biases. As
a result, infants could not rely on familiar verb-driven expectations to anticipate

what comes after the verb phrase in the test sentences. This helps ensure that any
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Verb Total #DO %DO
open 289 231 79.9%
close 177 167 94.4%
break 37 27 73.0%
clean 175 96 54.9%
X 64 61 95.3%
turn 369 330 89.4%

Table 2.4: Test verbs: Counts and percentage uses with direct objects in the Brent corpus
on CHILDES

success in interpreting thewith-questions re ects sensitivity to argument structure
and transitivity, rather than rote familiarity with speci c verb-preposition pairings.

The six corresponding events presented to the participants were: opening a jar,
closing a box, breaking a stick, cleaning a board, xing a plate, and turning a toy
truck. To maintain infants' engagement throughout the task, the trials were inter-
leaved with brief attention-getting videos. A longer, 7-second attention-getter was
placed between the third and the fourth trial to provide a short break, while the
others were 5 seconds long.

Predictions . If 15-month-old infants use a general gap- lling strategy to respond
to questions, namely via detecting missing arguments given the selectional require-
ments of transitive categories, this predicts that they should succeed in responding
to with-questions. They should notice the missing argument after the preposition
with at the end of the question and look to the instrument that ful lls the role of the
missing argument.

However, if infants' response to questions are in uenced by usage-related fac-
tors, like the frequency of question type or verb-speci ¢ expectations, they are more
likely to fail at comprehending with-questions|not showing above-chance preferen-

tial looking for the instrument. As shown in Study 1, compared to transitive verbs,
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prepositions are far less likely to miss a local argument in interrogatives, against their
baseline rate in declaratives. Moreover, instrumentavith-questions are by themselves
sparse in input, which might add to the di culty of resolving the gap following the
prepositionwith in particular. Furthermore, most verbs in early input do not typically

cooccur withwith-phrases that specify instruments, even in declarative clauses.

2.3.2 Results

Data Preparation . The recorded sessions of the test phase for each experimental
trial were coded frame-by-frame from the onset of test images on the screen. Data
were also coded by two other experimenters, with an intercoder reliability above 90%
(Cohen's Kappa> 0.90).

Analysis . Frame-by-frame analysis calculated for each frame, whether each par-
ticipant was looking at the patient image, the instrument image, or neither. These
looking preferences were then averaged across participants to create a time course of
the proportion of target looks at the instrument image at each frame, out of looks
at either image. That is, the dependent measure is the proportion of looks toward
the instrument divided by the sum of looks toward either the patient (distractor or
nontarget) or the instrument (target), as has been practiced as a standard in the
infant literature (Waxman et al., 2009).

To assess whether participants' looking patterns were conditioned on the test
sentence, three windows of interest were selected within the time course. The Baseline
window spans the 2 seconds after the o set of the baseline questi@id you see that?
What happeneq, from 2000 to 4000 msec. The Testl window spans the 3 seconds
after the o set of the rst question (Wh condition: What did she break the stick

with; Control condition: Did you see thaj, from 6000 to 9000 msec. The Test2
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window spans the 3 seconds after the o set of the second question (repeating the rst
guestion), from 11000 to 14000 msec. Figure 2.7 plots the proportions of target looks
to the instrument across the three windows, using the eyetrackingR package (Dink

and Ferguson, 2015).

Figure 2.7: Infants' proportion of target looks by delimited Window and Condition (the
rst vertical line in each facet denotes the o set of the auditory stimuli)

We focus on the rst 1000 msec after the o set of the auditory stimuli as the
window of analysis, based on Gagliardi et al. (2016). That is, instead of averaging
looks to target across a whole trial, we choose a speci ¢ region, namely the rst 1000

msec following each auditory stimuli. This is because toddlers at this age have been
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found in prior research (Gagliardi et al., 2016) to reliably look at the target during the
1000 ms window during Test2, instantly following the repetition of the test question.
These delimited windows of analysis are illustrated by the grey regions in Figure 2.7.
A 2 O 3 mixed ANOVA (condition*window) revealed a signi cant e ect of condition,
F(1,22) =5.13,p = .034, partial h2 =.078, but no e ect of window or any interaction
between condition and window.

First, we observed a distinction in proportion of target looks between the two
conditions only in Test2,t(19) = 2.56, p = .019, namely after the repetition of the
instrumental with-question. This distinction was not found for either Baselinet(22)

= .95, p = .354, or Testl,t(19) = .62, p = .544. Figure 2.8 illustrates the results.

Figure 2.8: Average proportion of target looks to the instrument in the Wh condition
compared to the Control condition

These results suggest that 15-month-olds looked signi cantly longer to the target
instrument in the rst second after the o set of the question only after the question

was repeated. This replicates ndings from Gagliardi et al. (2016), where 15-month-
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olds also showed looking behavior indicating successful comprehension in the rst
second after the repetition of the direct object question.

Second, we also found signi cant looking towards the target instrument above
chance level only for 15-month-olds in the Wh condition during Test2,(11) = 2.10,
p = .03, M =.62. This, however, was not observed for Baseline and Testl in the
Wh condition, or for all windows in the Control condition. Figure 2.9 illustrates the

results.

Figure 2.9: Average proportion of target looks to the instrument across three delimited
windows in the Wh vs. Control condition

These ndings suggest that 15-month-olds showed successful interpretation in the rst
second only for the Test2, but not Testl window, compared to the baseline window.
No such preference for the target instrument was observed during any window in the
Control condition (see Table A.4 in Appendix A). Rather, in the rst second after
hearing Did you see thatin the Control condition, 15-month-olds seem to have a

tendency to look towards the patient, which replicates the patient bias observed in
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prior research (Lidz et al., 2017).

While the ndings so far suggest that 15-month-olds only show successful inter-
pretation in Test2 in the rst second following the o set of the question, it is possible
that they might show signs of comprehension in a later window the rst time they
encounter the question. Speci cally, by eyeballing the looking data in Figure 2.7, we
can observe some sign of increased looking to the target during the second half of the
second second (7500 to 8000 msec) in the Testl window.

Indeed, when we examine sliding epochs of 200 milliseconds with 100 millisecond
intervals from 7500 msec to 8000 msec, we found signi cantly increased target look-
ing in the second epoch, from 1600 msec to 1800 msec after the o set of the rst

instrument question, t(21) = -2.18, p = .041, as shown in Figure 2.10.

Figure 2.10: 200 millisecond epochs from 1500 msec to 2000 msec after the o set of the
guestions in di erent windows
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This distinction in looking behavior between the two conditions was observed in
no other epochs in the second second following the rst question in Testl and in none
of the epochs for the Baseline window or the Test2 window. These results indicate
that while 15-month-olds do not show signs of comprehension instantly after they
hear the instrument question for the rst time (Testl), namely in the rst second
window, they do show emerging target looking compared to the Control condition
later on, towards the second half of the second second.

In sum, infants did not show baseline preference for either the patient or the
instrument image during the Baseline window, but they showed a signi cant prefer-
ence for the target instrument within the rst second after the o set of a repeated
with-question compared to those hearing the control question. Crucially, this dis-
tinct preference for the target instrument above chance level was not observed in the
rst second window after the o set of the Baseline question or the rst occurrence of
the target instrument question. Additionally, we found emerging comprehension in a
later window following the rst occurrence of the target question (Testl), namely in

a 200 millisecond narrow window within the second second.

2.4 General discussion

The ndings presented in this chapter show that 15-month-olds can correctly in-
terpret instrumental with-questions, such a¥Vhat did she break the stick with?This
ability supports the transitivity-driven hypothesis, which suggests that 15-month-
olds' comprehension ofvh-questions is guided by a broader sensitivity to missing ar-
guments signaled by transitive categories|those that typically require a noun phrase
(NP) complement. In the case of instrumentalwith-questions, infants recognize an

argument gap after the prepositiorwith|a preposition that selects for an NP bearing
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an instrument role|and then search for a corresponding event participant that ful lls

the role of the missing argument. Crucially, our data indicate that 15-month-olds’
success in interpreting argument questions is not contingent on usage-related factors
such as experience with frequent question types or verb-speci c lexical expectations.

As shown in Study 1, questions involving prepositional object gaps are much less
frequent than those involving direct object ones. Instrumentalvith-questions, in
particular, are extremely sparse in their input. Despite this, infants in our study
show correct response to instrument questions, suggesting that infants are capable of
resolving missing arguments even in the absence of exposure to such clauses. This
is consistent with ndings from prior research (Gagliardi et al., 2016; Perkins and
Lidz, 2020), where 15-month-olds can interpret not justvh-questions available in
their input but also relative clauses that are much less frequent.

Moreover, in resolving argument questions, 15-month-olds' expectation of argu-
ments in clauses is not constrained by subcategorization frame frequencies associated
with verbs. Even though the verbs in our study never occur wittwith-phrases in
declaratives in infant-directed speech, infants at this age still demonstrate robust tar-
get looking response shortly after hearing the repeatesith-question. This pattern
mirrors earlier ndings on their performance with direct object questions (Gagliardi
et al., 2016) and cannot be explained by verb-driven lexical expectations. If infants
at this age show incremental prediction, making parsing commitments to the upcom-
ing syntactic elements based on the verb, they would not anticipate &ith-phrase
following the verb phrase, so when they hear the prepositiomith, they would have
to revise their parsing decisions. As revising initial parsing commitments has been
shown to be di cult even for preschoolers (Trueswell et al., 1999), we would expect
15-month-olds to fail at comprehending these instrumentadith-questions.

Instead, our results align with those from prior research (Lidz et al., 2017), suggest-
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ing that infants at 15 months still process incoming syntactic elements in a veridical,
bottom-up fashion. They do not seem to prematurely make strong, lexically based
predictions. This may re ect a developmental strategy where early learners are ini-
tially guided by bottom-up processing and focus on local structural selections, with
predictive processing abilities emerging later (cf. Lidz et al., 2017) as their structural
knowledge matures (Perkins and Lidz, 2021).

This ability to interpret rare structures like instrumental with-questions also has
important implications for how infants generalize from limited input. As Study 1
has illustrated, prepositional object questions are relatively rare, and among them,
instrumental with-questions are virtually absent in the data. This raises the possibility
that these young learners may draw on their limited experience with more common
prepositional object questions|those involving prepositions likefor, about and at|
to form a broader generalization that English allows gaps following prepositiohsBy
this means, they can generalize beyond what they have heard, such that questions
involving missing arguments after the prepositiorwith become a possible structure
in their language that they might have to deal with at some point. This structural
generalization could help explain how infants have no trouble understanding novel
guestions (e.g.What did she break the stick with?in Study 2, which di er in surface
form from questions available in their input but share the same underlying syntactic

structure (19).

INote that preposition stranding may not always be generalized across all prepositions in a variety.
For instance, while it is possible for all prepositions to undergo stranding in Lafontaine French (see
Therrien, 2023), a variety of Ontario French, most other varieties of Ontario French (Roberge and
Rosen, 1999) permit preposition stranding only with certain prepositions but not ones likeaa (to)
and de (of).
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Despite di erences in linear order, toddlers successfully interpret the prepositianth
as linking back to the verb, even across an intervening verbal complement. This is
consistent with ndings from German-learning 19-month-olds (Hohle et al., 2006),
who can also track non-local dependencies involvedliat den Ball geholt ("has the
ball fetched") across an intervening verbal complementden Ball "the ball').

More broadly, infants' readiness to understand these instrument questions before
knowing the full structure may lay the foundation for identifying the more complex
wh-dependencies shortly after in development. Prior research suggests that infants

under 18 months may not yet fully representwh-dependencies (Perkins and Lidz,
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2021). However, our results demonstrate that even at 15 months, they can resolve
various types of argumentwh-questions. This may imply that early question un-
derstanding does not require fully mature syntactic representations. Rather, infants
may respond pragmatically to partial structures of questions. In this light, their
knowledge of non-local dependencies emerges shortly after their successful question
comprehension at 15 months. This may be a result of their continuous e ort in nd-
ing the relation between structure and meaning, along with their developing working
memory (Santelmann and Jusczyk, 1998). That is, they may bootstrap their knowl-
edge of non-local dependencies through accumulated experience with tracking and
interpreting simpler structures|local dependencies, such as the links between verbs
or prepositions and their neighboring arguments (Gagliardi et al., 2016; Perkins and
Lidz, 2020)]and when their acoustic memory, their workspace, is robust enough to
capture the non-local dependency, the complete adult-like structural representation
would emerge instantly.

Alternatively, it is possible that infants already represent early forms ofwh-
dependencies at 15 months. Existing research suggests that by 12 months, infants
already show sensitivity to word-order properties that di erentiate declaratives from
interrogatives (Ge en and Mintz, 2015). In terms of question comprehension, our
work adds to prior research (Seidl et al., 2003; Gagliardi et al., 2016; Perkins and
Lidz, 2020) and highlights infants' striking capacity at 15 months for resolving ques-
tions beyond their input. This prompts us to speculate that infants at this age
may have already perceived various structural signals of questions, including the
fronted wh-phrase. Their failure to distinguish grammatical and ungrammaticaivh-
guestions through listening time (cf. Perkins and Lidz, 2021) may re ect performance
limitations|associated for instance with infants' high responsiveness to questions|

rather than lack of structural knowledge. Speci cally, they may recognize the question
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feature signaled by a clause-initialvh-phrase (e.g.which dog, and their listening time

to these questions may be driven by their response to that question feature shared by
both grammatical (Which dog should the cat hug?and ungrammatical *Which dog
should the cat hug himp versions of the questions. If their attention is drawn to the
guestion feature associated with the clause-initiavh-element, and their allocation

of attention at this age is lopsided, this may hinder their sensitivity to the non-local
syntactic dependencies|that a wh-phrase and a local direct object cannot co-occur
in a direct object wh-question.

Although our ndings support the transitivity-driven hypothesis, they are also
compatible with an alternative explanation|15-month-olds may have succeeded by
looking for unmentioned event participants, without necessarily noticing the nal
preposition with. However, this \nasve strategy” seems unlikely, considering prior
research on infants' question comprehension. First, this nase strategy cannot explain
ndings from Seidl et al. (2003), where 15-month-olds succeed in responding to
subject-questions (e.g.What hit the ower?) as well as where-questions (e.g/¥here
is the ower?). That is, infants at this age looked to the unmentioned participant
only for subject-questions but not for where-questions. Second, this nave strategy
also predicts infants at this age to fail at which-questions lik§Vhich dog did the cat
bump? when a white dog bumps a cat and the cat bumps a brown dog. Following
the nasve strategy, 15-month-olds should not show preferential looking for either the
white dog or the brown dog upon hearing the question, since neither dog is explicitly
mentioned in the question. This turns out not to be the case. Gagliardi et al.
(2016) found that 15-month-olds look correctly at the dog intended by the question,
either with a subject which-question Which dog bumped the caj?or with an object
which-question Which dog did the cat bum)p In sum, these ndings suggest that

15-month-olds' success is unlikely to be driven by a nasve search for unmentioned
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participants and instead re ects genuine sensitivity to the structural nuances of the
guestions.

Still, it is important to de nitively rule out this alternative explanation of our
results in future research. One way to achieve this is to use ungrammatical test sen-
tences like What did she break the stickZvhere the nal prepositionwith is removed
from the full grammatical question. The nawe strategy predicts that 15-month-olds
would still search for the unmentioned instrument (i.e., hammer) in this case. Yet,
if their correct response in Study 2 hinges on detecting a missing argument after the
preposition with, their proportion of looking to the instrument should decline signif-
icantly with the ungrammatical version, namely in the absence of that transitivity
cuela stranded preposition with. To further address whether the frontedvh-phrase
is represented for question comprehension at this age, we can use other minimally dif-
ferent ungrammatical test sentences likeDid she break the stick with?In a similar
vein, we would predict 15-month-olds to show the same response observed in Study
2 if they do not yet integrate the frontedwh-phrase during question comprehension.

Together, our ndings o er initial evidence that 15-month-olds can resolve instru-
mental with-questions, despite their sparsity in infant-directed speech. This challenges
the possibility that early comprehension is tightly bound to frequency or verb-speci ¢
expectations. Instead, it points to a general capacity for recovering phrase structure
in early language acquisition. In interpreting questions, infants at 15 months appear
to rely on cues such as argument gaps that are informed by selectional requirements
of either verbs or prepositions, even when the input for these gaps is sparse. These re-
sults contribute to a growing body of work suggesting that learners before 18 months
still process syntactic elements in a bottom-up fashion (Lidz et al., 2017), which sup-
ports the soon-after emergence of more abstract grammatical knowledge around 18

months (Perkins and Lidz, 2021). Future research can build on this work by explor-
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ing how infants re ne their representations ofwh-dependencies, and by identifying
the conditions under which predictive or top-down processing begin to shape early

comprehension.
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Chapter 3: Preschoolersthe-expressions in natural production

3.1 Background

Adult English speakers use singular de nite descriptions likthe-phrases in a way
that re ects their understanding of conversational dynamics. For instance, when they
usethe mugin the sentenceGive me the mugtheir choice implies the existence of a
unique mug (Russell, 1905) within a contextually restricted domain that makes the
mug familiar or identi able in the discourse or speech situation (Gundel et al., 1993;
Heim, 1982; C. Roberts, 2003; Strawson, 1950). For children learning to produce
these singularthe-de nites, this means acquiring the ability to assess how identi able
an intended referent is within the shared knowledge and tailoring their language
accordingly. The emergence of this ability can be re ected in whether they know
when to use de nite forms in production.

Studies on English-learning children's acquisition athe-de nites seem to show
a puzzling asymmetry between production and comprehension. On the one hand,
children aged 3 to 5 are claimed to overusthe in contexts expecting inde nites
during elicited production, where the intended referent is either unfamiliar or non-
unigue (Maratsos, 1976; Schae er and Matthewson, 2005; Schafer and de Villiers,
2000; van Hout et al., 2010; Warden, 1976; Wexler, 2011). On the other hand, they
demonstrate adult-like comprehension athe-de nites (Aravind, 2018; Syrett et al.,

2010), even before they turn age two (Choi et al., 2018; Saylor and Ganea, 2007). For
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example, children aged 3 to 5 understand that de nite descriptions are inappropriate
when the intended referent is not unique (Syrett et al., 2010). Furthermore, toddlers
as young as 19 months exhibit looking responses that presumably indicate an early
grasp of the distinction betweenthe and ajthey are aware of the speaker's visual
perspective and how it might di er from their own when interpreting singular de nites
like the ball (Choi et al., 2018). These ndings imply that children have the correct
meanings forthe and are sensitive to the listener's knowledge|they seem to have the
ingredients for correctly producing de nite expressions.

However, there are potential issues with prior elicited production tasks. While the
previous literature suggests that children systematically overuse de nites in produc-
tion, children's rates of misuse vary widely depending on the experimental setup (van
Hout et al., 2010). Additionally, many production studies lack adult control groups
for comparison, making it di cult to de ne the term overuseprecisely. Without a
clear baseline, it is unclear whether children are truly overusintpe. Moreover, the
misuse of de nites in elicited production may result from experimental artifacts. In
fact, some studies that include adult control groups show that even adults who pre-
sumably have target knowledge of de nites produce them in certain contexts where
de nites might be considered inappropriate (Maratsos, 1976; Schafer and de Villiers,
2000; van Hout et al., 2010).

Assuming that children do overuse de nite descriptions, there are two possible
explanations. On the one hand, their performance in production may be a direct
re ection of their linguistic knowledge, indicating that they have not acquired the
correct meaning forthe-phrases. Alternatively, it could be that their production
re ects not their linguistic knowledge, but their ability to put that knowledge to
appropriate use. This hypothesis would imply either that something about previ-

ous tasks biased children away from correct performance, or that other nonlinguistic
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factors might intervene between linguistic knowledge and its use in production.

In this work, we set out to test whether young children do systematically overuse
the-de nites in production, as previous literature suggests, and whether their produc-
tion errors indeed re ect de cient knowledge. We examine children's use of singular
de nites in natural production contexts, drawing on two corpus studies (Study 3 and

Study 4), and one human simulation study with adults (Study 5).

3.1.1 The meaning othe-de nites

Generally, speakers usthe N when they presuppose the existence of a relevant
domain of N's, inferrable by the audience, and refer to all its members. Thuke
mugs whereN is plural, is used to refer to all the mugs in the contextually inferrable
domain. WhenN is singular, as inthe mug the domain is taken to have a single
member, and the speaker then refers to that uniqus.

Strawson (1950) provides a useful perspective. He remarks thiée N is used
either anaphorically, when anN was mentioned in prior discourse, and the speaker
wishes to signal reference to that sami, or when the context allows the listener to
identify the referent, even without a prior introduction. One common theory is that
such contexts are ones that exhibitiniqueness only a single thing satis es the noun
N (Russell, 1905). This view implies that (20), for example, is acceptable only if the

context of use provides a domain in which there is exactly one ball.
(20)  The ball is missing.

But this theory is debatable. It can be correct only with a specialized notion of

\context". Consider (21).
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(21) Mick grabbed a pebble from his collection. Then he put the pebble in a jar.

A collection of pebbles includes more than one pebble. Nevertheldsg pebblecan be
used appropriately in the second sentence of the discourse, to refer to the pebble Mick
was said to have grabbed. So the \context" that would satisfy uniqueness is not the
situation that contains a collection of pebbles, but rather the state of discourse created
by the prior sentence. Sentences like (22) re ne the required notion of \context" even

further.

(22) At the gold medal match, the Russian voted for the Russian. (Neale, 2004)

Here the \context" must change within a single clause. For the subject it must be
the judge, and for the object it must be the contestant. This level of subtlety has
led to some to say that uniqueness is not analytically relevant. What matters is just
that the intended satis ers of N be familiar or identi able in the discourse. We refer

to all of these, which are many when N is plural, and one when it is singular (Heim,
1982; C. Roberts, 2003). Moreover, the understood domain for the description may
be given only by way of defeasible inferences based on speci c practical knowledge.
For example, (23) is acceptable only if we assume that John's murder was plausibly

committed with a knife.

(23)  John was murdered yesterday. The knife lay nearby. (C. Roberts, 2003)

What is clear, in view of this debate, is that acquiring the correct understanding of
when to usethe may not be a trivial task. Learners must infer the conditions for
using the from rather subtle data, tracking a speaker's referential intentions through

discourse. This requires sensitivity to how the plausible domains for reference may
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be shaped both by previous utterances (i.e., linguistic contexts), and by pertinent
practical knowledge (i.e., pragmatic contexts) { perhaps a challenging task for young

children.

3.1.2 The overuse literature

Decades of production studies suggest that this challenge of acquirithg-meaning
is re ected in children's errors. They found that children overusehe-de nites up to
age 5 (Maratsos, 1976; Schae er and Matthewson, 2005; Schafer and de Villiers, 2000;
van Hout et al.,, 2010). These studies generally identify two broad types of errors:
children misuse singular de nitethe-phrases either when the referent is unfamiliar to
the listener, or when the referent is non-unique in context. Table 3.1 summarizes nd-
ings from representative studies for both error types (studies using similar methods

are grouped together and separated by horizontal dashed lines).

Study 2y.0.|3y.0.|4y.0. 5y.0. | adults
Unfamiliar referent
Warden (1976) - Exp3 54% 38% | 0%
Emslie & Stevenson (1981) - Exp2 | 10% | 8% 14% 18%
Schafer & de Villiers (2000) - Cond3 0% | 0% 0% | 3%
“Schae er & Matthewson (2005) | 25% 2%
Non-unique referent
Maratsos (1974) 17% | 58%
Schafer & de Villiers (2000) - Cond8 49% | 53%/41% | 56% | 30%
van Hout et al. (2010) - Expl 50% 17%
“van Hout et al. (2010) - Exp2 | 26% 24%

Table 3.1: Misuse of de nite NPs for referent introduction in two- to ve-year-olds

A closer look at these studies reveals the rst critical pattern: children'she-

overuse for unfamiliar referent varies drastically depending on whether visual context
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is provided. Errors for unfamiliar referents are more prevalent in tasks that incorpo-
rate visual stimuli. For instance, in one classic design, children read a cartoon story
and then described it to a listener who could not see the story due to a screen in
between (Warden, 1976; Emslie and Stevenson, 1981). As the listener lacked visual
access to the referents, children had to introduce new entities. In another design, chil-
dren observed a scene in a picture and then answered questions from a puppet who
was unaware of the scene (Schae er and Matthewson, 2005). In this case, children

had to mention referents that were old to themselves but new to the puppet (24).

(24)  Situation: picture of Minnie Mouse who just nished drawing a car
EImo: Hey, who is this?
Child: Minnie Mouse!
Elmo: And what did Minnie Mouse just do?
Child: She paintthe car.
(Schae er and Matthewson, 2005: AS, 2;8)

In both cases, children frequently usedhe-de nites inappropriately to introduce
hearer-new referents. However, when visual support was removétg-overuse disap-
peared entirely. Schafer and de Villiers (2000) found that children made no overuse
error when referring to something hanging on the wall of their own room at home,
without any visual prompt.

In contrast, errors with non-unique referents tend to emerge in tasks without
visual support. In several studies, children heard a short story and were then asked
to answer questions about it (Maratsos, 1974; Schafer and de Villiers, 2000; van Hout
et al.,, 2010). For example, in Schafer and de Villiers (2000), children were asked

about one of the referents in the story (25).
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(25)  Three ducks and two dogs were walking across a bridge. One of the animals
fell o the bridge and said Quack What was it?
Child: The duck.
(Schafer and de Villiers, 2000)

As the intended referent was non-unique, usintpe-de nites would be inappropriate.
Interestingly, this type of error was mitigated when visual support was provided.
Van Hout, Harrigan, and de Villiers (2010) found that children made fewer errors in
a story completion task when pictures were available (experiment 2) than when they
relied only on verbal descriptions (experiment 1, replicating Schafer and de Villiers,
2000).

These ndings raise important questions about whether previous studies have cap-
tured children's de cient knowledge or whether experimental artifacts have in ated
error rates. First, the familiarity-violating type of errors suggests that children prior-
itize visual context over discourse context when introducing referents (De Cat, 2015).
This pattern may arise from unnatural task designs that fail to establish a natural
need for perspective-taking or do not provide clear motivations for considering the
listener's knowledge. Second, the uniqueness-violating type of errors suggests that
children may struggle to track referent uniqueness in discourse without visual cues.
This could re ect their limitations in working memory|children may fail to main-
tain a coherent representation of the referential domain, leading to follow-up errors in
uniqueness evaluation. Given these potential confounds, we need to critically reassess

the-overuse errors and their implications for children's knowledge tie-de nites.

65



3.1.3 Reconsideringhe-overuse

A careful examination of previous elicited production studies gives us reasons to
guestion whether they truly point to a non-adult-like grasp of de nites. Indeed, when
we compare children's rates of misusinipe with those of adult control groups across
di erent studies (Table 3.1), two key ndings emerge. First, children do not exhibit
consistent rates of misuse. Second, the baseline established by adult control groups
is highly variable, and hence may indicate the unreliability of previous measures.
Additionally, there is signi cant variability in misuse rates among both children and
adults. To illustrate this, we plot the misuse data in Figure 3.1, which clearly shows
the wide variance in both groups.

The wide variability in performance across both children and adults suggests that
di erent task demands might signi cantly in uence their referential choice. Children's
in ated rates of misuse may be tied to specic task demands, including unnatural
setups for perspective-taking and unclear domains of reference.

Focusing exclusively on production studies with preschoolers may obscure the
broader picture of how children's understanding of de nite descriptions evolves over
time. Recent works using comprehension tasks suggest that children have an adult-
like understanding ofthe from early on. For example, Syrett et al. (2010) found that
when presented with two identical red balls, 3- to 5-year-old children consistently re-
jected or questioned an inappropriate request lik€ive me the red onewhich violated
the uniqueness requirement ahe. This indicates that children associate singulathe
with some notion of uniqueness of an object within a restricted domain. Similarly,

Choi et al. (2018) demonstrated that by 19 months, children are considering the

1Abbreviations for studies: D13 = de Cat, 2013; M74 = Maratsos, 1974; Mea0Ol = Matthewson
et al., 2001; SD0OO = Schafer and de Villiers, 2000; SM = Schae er and Matthewson, 2005; VealOa/b
= Experiment 1/2 in van Hout et al., 2010
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Figure 3.1: Rates of misusing the in previous elicitation studies (blue dotted line for chil-
dren's mean and orange for adults")
speaker's knowledge when interpretinghe. At a scene that naturally called for vi-
sual perspective-taking, 19-month-olds, but not 14-month-olds, looked signi cantly
longer when a listener who heardsive me the ballgrabbed a ball hidden from the
speaker, rather than one that was visible to the speaker. This was not the case when
the listener heard Give me a ball In fact, additional evidence indicates that the
perspective-taking skills necessary for interpreting de nite descriptions emerge early
in life, even before children turn age two (Luo and Baillargeon, 2007; Moll et al.,
2008; Saylor and Ganea, 2007).

It is important to note, however, that all evidence so far for children's under-
standing of the is indirect. The processes involved in comprehendirthe-de nites

may di er from those required for producing appropriate referring expressions, so
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di erent measures may point to di erent conclusions. Children might correctly re-
spond to de nites without fully considering the presuppositions associated witthe.
For instance, they might understand that a speaker can use singulére N to refer
to some specic objectland be puzzled if they don't understand which|without
understanding that the referent should be the uniquéN in the relevant \context".
Therefore, we need more tightly controlled studies from di erent angles to identify
which parts of the prior literature are more indicative of what children know about

de nite descriptions.

3.1.4 Hypotheses about children's knowledge

The apparent production-comprehension discrepancy can be understood in two
ways. Either children's understanding othe is immature, and revealed in production
studies, or it is adult-like, but masked in production studies.

According to the rst de cient-knowledge hypothesis, children's misuse in pro-
duction reveals their immature or de cient understanding. A common explanation
attributes children's misuse to non-adult-like reasoning. Either children are egocen-
tric, meaning they are less skilled than adults in accurately assessing what their
listeners know (Karmilo -Smith, 1979; Maratsos, 1976), or they are immature in
conversational reasoning (Schae er and Matthewson, 2005; van Hout et al., 2010).
The other theory proposes that children's errors result from a fundamental misun-
derstanding of the meaning ofhe. For instance, they might have failed to grasp the
uniqueness requirement (Wexler, 2011). Given these de ciencies, children's success
is limited to certain comprehension tasks, and their true, awed understanding can
only be exposed in production tasks targeting speci c referential scenarios.

According to the second task-performance hypothesis, children's production errors
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are due to performance issues with arti cial production setups. Unnatural task setups
do not provide natural motivations for perspective-taking, while unclear referential
domains lead to failed evaluation of referent uniqueness. Both of these factors may
have boosted children's inappropriate uses tfe-expressions and eclipsed their adult-
like knowledge.

To tease apart these hypotheses, it is crucial to examine children's use of de -
nite and inde nite expressions in both natural speech and elicited production. The
de cient-knowledge hypothesis predicts that children will consistently overuse \the"
in natural settings, as production will expose their fundamentally immature under-
standing. The task-performance hypothesis predicts that production errors should
decrease signi cantly in more natural settings where extraneous demands are re-
moved.

Across three studies, we demonstrate that children do not systematically overuse
the in natural speech. Through two corpus studies (Study 3 and Study 4), we show
that in natural speech, children follow their mothers' patterns of determiner use over-
all and across di erent clause types and syntactic environments, and their rate of
miscommunications due to inappropriate use ahe is low and comparable to that
in adult-adult interactions. Additionally, through an experiment (Study 5) using the
Human Simulation Paradigm, we further show that when nasve adults are given only
limited linguistic context, they are equally accurate at guessing determinershg vs.

a) used by children as those used by their mothers in conversation, suggesting that

children's use of determiners is adult-like.

69



3.2 Study 3

We begin with a corpus study to compare the frequency of singuléine-de nites
produced by children and their mothers in natural speech. While it is clear that
children use these referring expressions intentionally, our initial goal is to set aside the
speci ¢ discourse contexts in which they occur and focus purely on how frequently
the-de nites are used. This coarse analysis helps us to assess whether there are
obvious signs of children misunderstanding the meaning tife. Speci cally, we look
at the distribution of singular de nites of the form the N used by children vs. their
mothers. Do children produce singular de nites more frequently than their mothers?

Do children and mothers produce these de nites in the same linguistic environments?

3.2.1 Method

The distributional analysis of singular de nites is based on several CHILDES
corpora, including Brown (1973), Soderstrom et al. (2008), Suppes (1974), and Valian
(1991). These corpora provide a large sample of data, with 27 children from a broad
age range (1;0-3;11), consisting of a total of 912,530 words and 254,753 sentences.

In our analysis, we focus speci cally on singular de nites produced by children
and mothers, as these require a choice between a de nite or an inde nite determiner.
We analyze instances of singular de nites in the form afhe Nsg, while excluding
plural de nites, since plurals either requirethe for de nite referents or no determiner
for inde nite referents.

To determine whether children overuse singular de nites, we use mothers' input
as a baseline and compare the proportion dhe N used by the two groups. The
proportion of the N is calculated by dividing the count ofthe Nsg by the combined

count of a/an Nsg and the Nsg. We exclude other determiner alternatives (e.g.,
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Figure 3.2: Overall proportion of singular the-de nites by age

demonstratives likethis and that) from the denominator, given thatthe and a are
typically contrasted in elicited production studies. This analysis helps us examine
whether the overuse othe observed in previous elicited production studies is also

present in natural speech.

3.2.2 Results

In general, children use a lower proportion of singular de nites than their mothers
across all age groups, as shown in Figure 3.2.

Speci cally, children use the de nite determiner (as opposed to the inde nite
determiner) about half of the time, whereas mothers use it more frequently, in over
60% of their utterances. This higher usage dhe N by mothers may re ect their
more dominant role of the relevant environments in directing the child's attention to

previously mentioned or familiar objects during conversations. The absence of overuse
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Figure 3.3: Overall proportion of singular the-de nites by 2-year-old corpus

in children is also evident when we examine individual data from our two-year-old
corpora, as depicted in Figure 3.3.

In short, this data does not provide evidence for overuse. However, the overall
proportion of singular de nites may be too coarse as a measure, as these di erences
may re ect broader di erences in how adults and children participate in conversations.

If this measure is not sensitive enough, what more speci ¢ measures then could we
use to probe for potential overuse?

One way we can re ne our measure is to examine whether children adjust their
de nite usage in response to pragmatic di erences across clause types (declaratives
vs. interrogatives). Declaratives are typically used to assert information, whereas
interrogatives are used to seek information. This pragmatic di erence might correlate
with di erent probabilities for the use of de nites, as well as with the di erent roles
children and their caregivers take in conversations. So if children do overuse de nites,
we might expect this to be manifested di erently in declaratives vs. interrogatives.

Across clause types, we did not nd evidence that children overuse de nites

compared to their mothers' baseline usage (declaratives/statements vs. interroga-
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Figure 3.4. Proportion of singular the-de nites across clause types (S for state-
ments/declaratives vs. Q for questions/interrogatives) by age
tives/questions; see Figure 3.4).

In fact, children use fewer de nites than their mothers, either in declaratives or in
interrogatives. This means that even when asserting information, where a referent is
often already known or inferable within the discourse, children do not overuse de nites
in referring to established entities.

Another way we can re ne our measure is to examine whether children adjust
their de nite usage in response to pragmatic di erences across syntactic environments
(subjects vs. objects vs. fragments) for declaratives. In English, subjects tend to refer
to entities mentioned earlier in the discourse (Prince, 1992), so we expect caregivers to
use more de nites in subject positions. If children were truly overusing de nites, we
would expect their proportion of de nite usage to be insensitive to such distinctions.

To test this, we conducted further analyses to examine whether this ner-grained
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Figure 3.5: Proportion of singular the-de nites across syntactic positions

measure would reveal children's overuse of de nites.

Across syntactic positions (i.e., subjects, objects, and fragments) in declarative
clauses, we again nd no evidence of overuse when examining children's determiner
use (see Figure 3.5).

Moreover, children use more singular de nites for subjects than for objects, mirror-
ing their mothers' patterns. That is, children's usage patterns align with the general
observation that in English, subjects typically refer to entities mentioned earlier in
the discourse (Prince, 1992).

One concern is that children's rate of de nites might be underestimated relative to
their mothers' due to young children frequently producing noun phrases (NPs) with-
out determiners (e.g., Hyams, 1996). If children tend to drop determiners more often
for de nites than for inde nites, excluding these null determiners could signi cantly

distort estimates of their overall rate of de nite usage. To explore this possibility, we
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identi ed instances of null determiners in children's speech (see Table 3.2).

Age (year) Def Indef Null (Def+Null)%
1 209 166 550 821
2 1,364 1,342 2,599 74.7

Table 3.2: Revised rate ofthe-de nites (excluding fragment NPs)

If we were to assume that all of these null or omitted determiners were meant to
be de nites, the revised rates of de nites for 1-year-olds and 2-year-olds would rise
to 82.1% and 74.7%, respectively|surpassing the rates observed in their mothers'
speech, i.e., 66.5% and 60.2% in the same corpora. However, this assumption likely
overestimates children's use of de nites, as some of these null determiners are clearly

used as inde nites, whether grammatically (26) or not (27).

(26) | want co ee.

(Valian, 1991; 01;09;25)

(27) | take walk.
(Brown, 1973: Eve, 01;09;00)

To obtain a more accurate estimate, we used children's observed distribution of def-
inites across syntactic positions to infer the likelihood that a null determiner in a
particular position was intended as a de nite. Speci cally, we recalculated children’'s
revised de nite rates by probabilistically including null determiners that could plau-
sibly be de nites, i.e., Nwi as def IN (29). This calculation was based on the observed
rates of de nites produced in subject (ratgersup) and object (rateerobj) pOSitions
(28). In other words, by considering how frequently children's de nites occur in these
syntactic environments, we can better estimate the proportion of omitted determiners

that likely re ect intended de nites.
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(28)  Nnuiias def = N nuitsub O rateget.subj + N nuil-obj O rat€ger-ob

(29) raterevised def = (N def + N null as def ) / (N def +N ind +N nuII)

The revised rates of de nites for 1- and 2-year-olds then become 58.2% and 52.1%,
respectively, both lower than their mothers' rates of 66.5% and 60.2% in the respective
corpora. Therefore, when using this ner-grained estimate, children do not appear to

overuse de nites in their natural production.

3.2.3 Discussion

In summary, we nd no clear evidence of overuse in children's natural speech.
Across di erent clause types and syntactic positions, children's distribution of singular
de nites aligns closely with that of their mothers.

While these broad frequency patterns suggest that children do not overuse de nite
determiners, they may mask more subtle forms of overuse. At early stages, children
may be simply mimicking adult speech, without fully grasping the underlying rules|
producing de nites in the right places, but not for the right reasons. In other words, a
lack of overuse does not necessarily imply adult-like knowledge. Importantly, overuse
of de nites in frequency is not an inevitable sign of limited knowledge, but one possible
outcome among others. We need to move beyond surface frequencies and examine
how de nites are used in actual communicative contexts.

To this end, the next study shifts focus to children's use of de nites in discourse
contexts, miscommunications in particular. Overuse may only become apparent when
considering how children's de nites function in communication. By analyzing in-
stances of miscommunication, we aim to identify whether children may be using

de nite descriptions in ways that do not align with the referential expectations of
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their listeners|o ering a more sensitive test of potential overuse.

3.3 Study 4

In this study, we evaluate the quality of children's use ofhe-de nites. If children
misunderstand the meaning othe, we would expect them to use it inappropriately,
leading to communication breakdowns. Speci cally, if children ustéhe in contexts
where its presuppositions were not satis ed or could not be accommodated, their
listeners would likely be confused about the referent or seek clari cation.

To assess whether miscommunications induced hige are common in natural
speech, we compare the rates of such miscommunications in mother-child interactions
with those in adult-adult interactions. We calculate the rate of misuse othe by 1-
and 2-year-olds and compare it to that of adults. If children's understanding dhe
is non-adult-like, we would expect to see a higher rate of miscommunications, with
children's misuse ofthe frequently causing listener confusion or prompting requests

for clari cation.

3.3.1 Method

The rate of the-driven miscommunications was analyzed using CHILDES corpora,
including Brown (1973), Soderstrom et al. (2008), Suppes (1974), and Valian (1991),
while the rate for adult-adult interactions was calculated using the CALLHOME
corpus (Kingsbury et al., 1997Y.

For children, we focused on miscommunications involving singular de nites, where

2The CALLHOME corpus consists of 120 unscripted, 30-minute telephone conversations between
native English speakers, primarily involving family members or close friends. This is particularly
relevant because the corpora we selected for analyzing children's miscommunication rates also involve
interactions between mothers and their children, who are familiar with each other. The CALLHOME
corpus includes a total of 301,805 words and 28,967 sentences.
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the choice of determiner is betweethe and a/ an. For adults, we expanded the scope
to include both singular and plural de nites to capture a more comprehensive view of
their miscommunication scenarios. In the analysis of mother-child interactions from
CHILDES, sentences containingg/an Nsg or the Nsg were extracted using CLAN
commands and functions.

For the analysis of adult-adult interactions in the CALLHOME corpus, sentences
with referring expressions were extracted using a Python scriptTo identify cases of
the-driven miscommunications, we searched for question marks, as a sign for clari -
cation, within 1 to 3 lines following the target line containing the de nite expression.
We then manually reviewed these cases to con rm that they were true instances of
miscommunication. To do so, we expanded the context and checked if they genuinely

involved clari cation questions.

3.3.2 Results

We rst analyzed the use ofthe N by 1-year-olds and found only 1 instance of
misuse out of 205 cases (0.49%), with no instances of miscommunication. Many of the
uses ofthe N by 1-year-olds were repetitions of their mothers' utterances or followed
the mothers' initial mention of N. After excluding these 14 repeated cases from the
total, the misuse rate remained low at 0.52% (1 out of 191).

Next, we examined the use dhe by 2-year-olds and found 0.39% (10 out of 2,575)
instances of miscommunication driven byhe. We identi ed two types of misuse:
unfamiliar reference (8 cases) and non-unique reference (2 cases). (30) shows a case
of unfamiliar reference, and (31) a case of non-unique reference (see Appendix C for

the full set of misuse cases observed in 2-year-olds' corpora).

3Many thanks to Weihang Wang and Sathvik Nair for helping with the script.
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(30) CHILD: I wanna go on the platform.
MOTHER: What platform?
CHILD: The platform at the circus.
(Valian, 1991: 02;04,;26)

(31) CHILD: Hey, where's the truck? | need ...
INVESTIGATOR: Where's the what?
MOTHER: The truck?

CHILD: Yeah.
MOTHER: There's two trucks.
(Brown, 1973: Eve, 02;02;00)

In order to assess whether these cases re ect a semantic or pragmatic de cit, we
further examined adult-adult miscommunications to determiner whether this rate of
miscommunication or the kinds of miscommunications di er between children and
adults.

In adult-adult interactions, we found 0.13% (4 out of 3,121) instances whetke
led to miscommunications. All these cases were due to unfamiliar reference. (32) is

one example of this type of case.

(32)  A: You know, spent panting and spending every second of the day, w- with
him only. You know what I'm saying and that probably part of the reason
that it would be nice to actually stay with him is that you could also go
and visit the sights or whatever and g- and...

B: Where? What are you talking about?

A: In Japan.
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3.3.3 Discussion

In summary, Study 4 provides no clear evidence that children overugke in
natural production. The rate of miscommunication driven bythe in mother-child
interactions is low and comparable to that in adult-adult interactions, both being well
below 1%. This low rate of miscommunication contradicts the de cient-knowledge
hypothesis, which predicts that children should overusthe in natural production.

However, the absence of miscommunication observed in Study 4 may be due to
mothers accommodating their children's use of de nites. Mothers tend to know their
children well, and the lack of clear signs for miscommunication may be owing to a
more predictable common ground for mothers to identify the intended referents. To
evaluate children's use of determiners more objectively, we need to involve adults
who were not part of the conversations and thus are less likely to accommodate the

presuppositions.

3.4 Study 5

In Study 5, we aim to determine whether children's use of determiners is adult-
like by conducting a determiner-guessing experiment, using Dieuleveut et al.'s (2022)
adaptation of the Human Simulation Paradigm (Gillette et al., 1999). Dieuleveut et
al. show that this method is sensitive to whether children are adult-like in choosing
between a necessity modal (likenust) or a possibility modal (like might). We use the
method here, supposing it will be likewise sensitive to the choice between a de nite
and an inde nite description.

We presented adult participants with excerpts from mother-child conversations

and asked them to select either de nitehe or inde nite a for a missing determiner
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used by either a child or a mother. Our rst goal is to determine if adults can ac-
curately guess the de nites used by mothers. If they can correctly predict mothers'
use of de nites, it indicates that the context, combined with adults' understanding
of determiners, provides su cient information for accurate identi cation of the de-
terminers that mothers used. Conversely, if children misuse de nites, adults should
perform worse at predicting children's determiners. Assuming that children's overuse
is characterized by using de nites in inde nite contexts, then the contexts in which
children use de nites would likely elicit inde nite choices by adults.

If children overuse de nite determiners, we expect adults to be less accurate in
predicting children's use of de nites compared to predicting mothers'. On the other
hand, if children do not overuse de nite determiners, we expect no signi cant di er-

ence in adults' accuracy of guessing for children's versus mothers' use of de nites.

3.4.1 Method

Participants were recruited via Amazon Mechanical Turk (AMT), and the exper-
iment was conducted using PClbex farm (Zehr and Schwarz, 2018). The task took
approximately 15 to 20 minutes. Each participant completed 40 trials, including 10
trials with de nites, 10 with inde nites, and 20 llers. To ensure participants were en-
gaged, one- fth of the trials (8 trials) were followed by comprehension questions (i.e.,
simple memory questions). See Appendix D for the full lists of stimuli for participants
in di erent conditions.

The materials consisted of snippets from mother-child conversations involving 23
pairs (children aged 2;1;4 to 4;11;2). These snippets were randomly selected from

Gleason's corpora in CHILDES (80,347 words; Menn & Gleason, 1986)lo better

4The conversations took place in recorded lab sessions, where children and mothers interacted
with new objects. This type of interaction provides a nice setup to probe participants' use of
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capture cases of misusinghe if any, we ensured that boththe and a were viable
options for their subsequent noun so that the participants' choice of either determiner
would be based solely on contextual information. To do this, we excluded items biased
toward either determiner. Items were removed if they included: 1) repetitions, such
as echoing, speaker dis uency, and nishing another speaker's sentence; 2) idiomatic
expressions (e.gwait a minute) or collocations; or 3) plural or uncountable nouns.

Before starting the experiment, participants received instructions (see Figure D.1
in Appendix D for the full instructions participants received) and two practice trials
to familiarize themselves with the process. They learned that: 1) they needed to press
the spacebar to reveal each line of conversation in progression, 2) they would choose
between two options for the blank at the end of each conversation, and 3) they would
occasionally answer comprehension questions to ensure they understood the context.
Figure 3.6 shows a sample test trial, where participants chose a determiner from
options including target determiners (e.g.the vs. a), ller determiners (e.g., this vs.
that), or mixed determiners (e.g.the vs. this).

240 participants (127 males and 105 females; mean age: 41.3) were recruited via
AMT. Data from 211 participants (109 males, 94 females, and 2 unspeci ed; mean
age: 41.9) were included in the analysis. Participants who scored below 75% on the

comprehension questions were excluded from the nal dataset.

3.4.2 Results

We analyzed the rate of correct guesses for mothers' use of de nites as a baseline to
evaluate children's use of de nites. Adults predicted mothers' de nites above chance

for conversations from all age groups (2-year-old&/ = 666, p < .001; 3-year-olds:

de nites, as we are interested in exploring how children register new referents in a dynamic common
ground.
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Figure 3.6: A sample test trial during Study 4

V =780, p < .001; 4-year-oldsV =389, p < .001)> Their accuracy rates were 0.9
(N =36, SD =.096) for conversations with 2-year-olds, 0.899\ = 39, SD = .102)
with 3-year-olds, and with 4-year-olds, 0.765N = 31, SD = .236).

Adults also predicted children's de nites above chance for conversations from all
age groups (2-year-oldsy =595, p < .001; 3-year-oldsV =595, p < .001; 4-year-
olds: V =595, p < .001). Their accuracy rates were 0.844N( = 36, SD = .144)
for 2-year-olds, 0.857N = 35, SD = .127) for 3-year-olds, and 0.894N = 34, SD
= .110) for 4-year-olds. Crucially, in no age group were adults signi cantly better
at predicting mothers' de nites than children's (2-year-olds:W = 516, p = .124; 3-
year-olds: W = 571.5, p = .212; 4-year-olds:W = 726.5, p = .007**) (Figure 3.7).°

SHere, V represents the sum of ranks for one group in a Mann-Whitney U test (also known as
the Wilcoxon rank-sum test) often used to compare di erences between two independent groups. It
is @ non-parametric test, without assuming normality.

5The Wilcoxon test was used to test whether adults were above chance at guessing de nites for
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Figure 3.7: Rate of correct guesses for de nites by speakers and child age

Figure 3.8: Rate of correct guesses for inde nites by speakers and child age

One might suspect that adults’ accurate predictions could be due to a general bias
toward choosing de nites, which would suggest poorer performance with inde nites.
However, this is not supported by our data (Figure 3.8).

Adults were also above chance in predicting inde nites used by both children (2-
year-olds: V = 593.5, p < .001; 3-year-olds:V = 527, p < .001; 4-year-olds:V =
511.5,p < .001) and mothers (2-year-oldsV =587, p < .001; 3-year-oldsV = 768,

each condition, and the Mann-Whitney U test was for testing whether adults performed better with
either child or mother utterances. These non-parametric tests were used, as the data did not follow
a normal distribution.
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Figure 3.9: Adults' error rates for de nites by items, speaker, and child age

p < .001; 4-year-oldsV = 385, p < .001). Furthermore, adults were not signi cantly
better at predicting mothers' inde nites compared to children's (2-year-oldsW =
526,p = .163; 3-year-olds:W = 703.5, p = .819; 4-year-olds:W = 498, p = .704).

Additionally, participants generally showed agreement in their determiner choices
for most test items, whether the determiners were used by children or mothers (Fig-
ure 3.9). We used gray to mark regions with an accuracy range between 40% and
60% to highlight items with signi cant disagreement (i.e., a near 50-50 split among
participants). The gure shows very few items with such wide disagreement. Our
examination of items with the highest mismatch rates revealed only one potential case
(item 5 for child determiner uses in 3-year-old corpora) of misusirtpe by children
(see Appendix D for item indices and the corresponding test materials).

In summary, our results suggest that children use singular de nites in a man-
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ner consistent with adult usage in natural production, as evidenced by adults' high

accuracy in identifying de nites used by both children and their mothers.

3.5 General discussion

Across three studies, we observed that in natural production, children often use
referring expressions in ways similar to adults. In natural speech, children generally
do not use singular de nites more frequently than their mothers; instead, their use
of de nites and inde nites aligns closely with their mothers' across various clause
types and syntactic environments. Notably, the rate of miscommunication driven
by the-de nites in child-mother interactions is extremely low, comparable to that
observed in adult-adult conversations. Additionally, nasve adults are equally accurate
in guessinghe or a used by children and their mothers, given snippets of mother-child
conversations.

Our ndings lend preliminary support to the task-performance hypothesis. The
overuse ofthe-de nites found in elicitation studies may be due to experimental ar-
tifacts. If children's understanding ofthe-de nites is de cient, we should be able to
observe signs of overuse. However, we found that children's uses of de nites in natural
conversations are adult-like, with only occasional usage errors in their computing of
the referential domain. The absence of systematic errors in natural production sug-
gests that children's knowledge of de nites is in place but may be liable to interference
from arti cial contexts.

We propose two general explanations for children's tendency to overuse the de -
nite determiner the in some elicitation tasks. For their overuse errors for unfamiliar
referents, one possible explanation is that children rely more on visual context than

on discourse context when introducing referents (Karmilo -Smith, 1979; De Cat,
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2015). This tendency likely stems from task designs that do not naturally encour-
age perspective-taking or fail to clearly prompt children to consider the listener's
knowledge. In terms of their overuse errors for non-unique referents, it could be that
children may have di culty assessing referent uniqueness without visual support.
This challenge may be linked to their working memory constraints. Without poten-
tial referents in sight, children might struggle more to maintain their representation

of the referential domain solely with linguistic description, compared to adults (van
Hout et al., 2010). This degraded maintenance of the referential context in memory
for evaluating referent uniqueness may be responsible for children's increased errors
observed in prior studies (Schafer and de Villiers, 2000).

While natural production provides valuable insights into children's language use, it
has certain limitations. During mother-child interactions, the common ground tends
to be less dynamic and more predictable than during an experimental setting, which
might make it easier for children to assess what their listener knows. In other words,
children's adult-like usages might be limited to mostly easy cases in natural pro-
duction, so natural production scenarios might be insu cient to expose underlyingly
de cient knowledge.

To sum up, we show through three studies that 1) there is a lack of clear evidence
for systematicthe-overuse in children's natural production, and 2) their use ahe is
adult-like. Children's determiner use follows their mothers' overall and across clause
types and syntactic environments; their rate othe-driven miscommunications is low;
adults are equally successful at guessing de nites used by children and their mothers.
Our results suggest that children follow the discourse well, antie-overuse reported

in elicitation studies may re ect performance issues due to experimental artifacts.
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Chapter 4: Overcoming performance issues in elicited production

4.1 Background

Chapter 3 focused on children's use dhe-de nites in natural conversations. |
provided new evidence that children us¢he-de nites in an adult-like way in daily
scenarios, where the arti ciality of experimental settings is removed.

However, natural conversations with caregivers may be insu cient for us to rule
out the possibility that children lack full knowledge ofthe-de nites. First, the com-
mon ground between children and caregivers tends to be relatively stable, with fewer
updates in shared knowledge compared to experimental settings. Because caregivers
often share knowledge with their children, for children to assess what caregivers know
might be easier than assessing what others know. Second, daily scenarios may not
be variant enough to expose underlyingly de cient knowledge. For instance, if most
referents in natural interactions are uniquely identi able, children may not need to
actively evaluate the uniqueness of referents when choosing their referential forms.

For children to produce appropriate referring expressions, they must (i) under-
stand the presuppositions of di erent referential forms, (ii) consider the perspective
of their interlocutor, and (iii) assess, in real time, whether the intended referent is
uniquely identi able within a contextually de ned referential domain. If any of these
components are missing or disrupted, production errors may arise.

Prior production studies indicate that children overusehe-de nites, but the pre-
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cise cause for these errors remains unclear. As discussed in chapter 3, unnatural setups
and unclear referential domains may have contributed to children's overuse thie-

de nites in prior studies. The goal of this chapter is to investigate whether children
have acquired adult-like knowledge othe-de nites, when the other two components

of perspective-taking and referential domain are controlled for in a task.

By speculating about the task-performance hypothesis, one important premise we
entertain is that children have the capacity for both perspective-taking and identifying
referential domains. To determine what type of task we need in probing children's
referential abilities in production, we must rst review what we currently know about

their cognitive capacities in early development.

4.1.1 Development of perspective taking

Perspective-taking is a fundamental cognitive skill that underlies successful com-
munication. It allows individuals to consider others' viewpoints, knowledge states,
and attentional focus, which is essential for producing e ective referring expressions.
From infancy through the preschool years, children gradually re ne their ability to
interpret and respond to others' perspectives, laying the groundwork for more sophis-
ticated social interactions, such as the production of referring expressions.

Early signs of perspective-taking emerge in infancy. Research suggests that by 12
months, infants can track others' visual perspectives. For example, lkeda, Kanakogi,
and Hirai (2022) found that 12-month-olds could follow an adult's gaze accurately
when the line of sight was clear, whereas 7-month-old did not. Furthermore, infants at
this age not only recognize what others see but also use this information to interpret
others' actions (Luo and Baillargeon, 2007) and provide information through gestures

based on an adult's knowledge state (Liszkowski et al., 2008).
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As children transition into toddlerhood, they begin to integrate perspective-taking
into their understanding of language. By 12 to 18 months, infants track others' prior
experiences when interpreting their requests. Tomasello and Haberl (2003) showed
that 12- and 18-month-olds could consider others' experience in identifying intended
referents. In their study, infants played with two adults and two new toys, but one of
the adults left the room while the child and the other adult played with a third toy.
When the adult returned and saw all three toys aligned on a tray, she requestéébw!
Cool! Look at that one! Can you give it to me?and infants successfully retrieved
the toy new to the speaker. Similarly, Saylor and Ganea (2007) found that 14- to
20-month-olds considered others' prior experiences in resolving ambiguous requests.
In their task, two experimenters played separately with a di erent ball before putting
it in a particular box. When one experimenter later made an ambiguous request
Where's the ball?infants correctly chose the intended ball based on prior interaction
with the speaker, against a baseline condition without such request.

By 19 months, toddlers exhibit more sophisticated visual perspective-taking in
understanding communication. Choi, Song, and Luo (2018) demonstrated through
a looking-time task that 19-month-old, but not 14-month-old infants expected an
addressee who heard a request likeive me the ballto reach for a ball that was
visible to, not hidden from, the speaker. However, it is not until around 24 months
that toddlers consistently integrate visual perspective-taking into their behavior. Moll
and Tomasello (2006) found that 24-month-olds, but not 18-month-olds, successfully
handed the experimenter a toy occluded from his view (but not theirs) upon hearing
Where is the other toy

By age two, children begin to overcome egocentric biases. Lempers, Flavell, and
Flavell (1977) found that 2-year-olds could orient pictures in an adult fashion for

another person to see|they understand that others have di erent visual perspectives.
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This awareness extends beyond the visual domain (Moll et al.,, 2014), and by age
three, children exhibit Level 2 perspective-taking, understanding that objects can
look di erent to others depending on their viewpoint (Moll and Meltzo , 2011).

Another crucial aspect of perspective-taking is children's ability to attribute men-
tal states (e.g., beliefs and desires) to others, known as Theory of Mind (or ToM).
While classic false-belief tasks suggest that ToM emerges around four years of age
(Hogrefe et al., 1986; Wimmer and Perner, 1983), more recent studies show that
younger children can succeed in modi ed tasks. 3-year-olds perform better on false-
belief tasks when pragmatic demands are reduced (Freeman et al., 1991; S. Lewis et
al.,, 2017), and even 15-month-olds succeed in attributing false belief in a nonverbal
task (Onishi and Baillargeon, 2005).

In addition to pragmatic demands, children's deployment of perspective-taking
skills is in uenced by task demands on executive function (EF). Children's ability to
suppress their own perspective correlates with their EF skills (Carlson and Moses,
2001; C. Hughes and Ensor, 2007) and their application in communication (Nilsen
and Graham, 2009). For instance, Nilsen and Graham (2009) found that in compre-
hension, 3- to 4-year-olds' ability to inhibit their own perspective was directly related
to their inhibitory control. More speci cally, their performance on conict EF, to
exibly inhibit and activate di erent responses, has been found to relate uniformly
to ToM measures, independent of verbal ability (Carlson et al., 2015). Moreover, the
link between EF and ToM seems to be specic to ToM tasks that require children's
reasoning about others' epistemic states (Henning et al., 2011).

In sum, children's perspective-taking abilities emerge early and continues to be re-
ned and adapted for its use in di erent settings. Task demand is a factor that directly
in uences children's deployment of perspective-taking. While nonverbal perspective-

taking is evinced in infants and toddlers, performance in verbal tasks varies signif-
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icantly depending on the specic settings. In the next section, | spell out other

cognitive demands that may impact children's referential encoding.

4.1.2 Other demands on encoding reference

Most production studies investigating the use othe-de nites focus on children
over age two (Schae er and Matthewson, 2005; Maratsos, 1974; Schafer and de Vil-
liers, 2000; van Hout et al., 2010), meaning that their perspective-taking abilities
should already be in place. Yet, children still face challenges in referential produc-
tion, suggesting that additional cognitive demands may be at play.

First, children may not spontaneously engage in perspective-taking unless moti-
vated. In non-verbal tasks, infants and toddlers take others' perspectives to predict
eye gaze (lkeda et al., 2022), interpret interactions (Choi et al., 2018), and engage
socially (Moll and Tomasello, 2006). However, production tasks, such as storytelling,
lack direct interactions, which may reduce children's motivation to take another's
perspective. Even adults are more likely to engage in perspective-taking when given
explicit incentives (Epley, Keysar, et al., 2004). This suggests that perspective-taking
is not an automated process but one that is contextually motivated.

Second, cognitively costly tasks can impair children's accuracy in selecting appro-
priate expressions. Studies show that adults, too, exhibit egocentric tendencies in pro-
duction (Fukumura and van Gompel, 2012) and comprehension (Epley, Morewedge,
and Keysar, 2004), particularly under cognitive load (Vogels et al., 2013). When
inhibiting their own perspective for referent identi cation is costly, adults rely more
on their own perspective (Brown-Schmidt, 2009). Similarly, children's misuse tfe-
de nites may stem not from egocentrism, but from cognitive overload.

In light of this, instead of attributing children's errors simply to egocentricity, we
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should identify task contexts where errors arise. One such context is picture-based
storytelling, where children tend to misusehe-de nites for unfamiliar referents (Em-

slie and Stevenson, 1981; Warden, 1976). Beyond encoding reference, these tasks
impose additional cognitive demands: children must systematically relate pictorial
representations to their referents (see Ganea et al., 2009, DeLoache and Burns, 1994),
interpret picture sequences as temporally coherent events (see Cohn, 2020), and, last
but not least, consider common ground by distancing themselves from the immedi-
ate visual context (see Carlson et al., 2015). These extra layers of complexity may
contribute to children's production errors in narrative tasks.

A related challenge emerges in story completion tasks with unclear referential
domains, where children tend to uséhe-de nites for non-unique referents (Maratsos,
1974; Schafer and de Villiers, 2000; van Hout et al., 2010). Early studies of this
kind (Schafer and de Villiers, 2000; Maratsos, 1974) lacked visual support, requiring
children to track both the types and tokens of verbally introduced referents. This
can be demanding on children's working memory. Notably, even adult control groups
producedthe-de nites in 20% to 30% of cases in such contexts (see Condition 4 and
8 in Schafer and de Villiers, 2000). Later studies (van Hout et al., 2010) introduced
picture-based stimuli, which aided referent tracking, but as these images were visually
dense, and the referential domain varied in space, it can be harder for children to
establish a clear referential domain. Indeed, misuse persists in adult control groups
for about a quarter of the cases (see Experiment 2 in van Hout et al., 2010).

However, there is evidence that in experimental settings, children can incorporate
perspective-taking into referential communication as early as age three. At this stage,
they show some sensitivity to their interlocutor's perspective in speech production,
with noticeable re nement by age four (Matthews et al., 2006; Salomo et al., 2011).

For instance, Matthews et al. (2006) found that 3- to 4-year-olds adjusted their use
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of referring expressions, i.e., full nouns vs. pronouns, based on the givenness of the
intended referent re ected in its perceptual availability and prior discourse. When
their interlocutor could see the intended referent or had recently mentioned it, children
favored pronouns over full nouns; when these referent-given cues were absent, they
showed the opposite pattern by favoring full nouns over pronouns.

Taken together, these ndings highlight that children's errors withthe-de nites
cannot be reduced to a failure in perspective-taking alone. Instead, they arise in
contexts that introduce additional processing demands|whether in mapping visual
information to linguistic forms, maintaining referents across a verbally presented nar-
rative, or resolving referential domain in cluttered visual scenes. Understanding how
these factors interact is crucial for disentangling children's linguistic competence from

task-speci ¢ performance limitations.

4.2 Study 6

The task-performance hypothesis predicts that children's misuse tife-de nites
will decrease signi cantly in a production task where task demands introduced by
unnatural setups and unclear referential domains are controlled for. To test this pre-
diction, we conducted Study 6, in which we adopt a conversational elicited production

paradigm, aiming to create a more natural setup and a clear domain of reference.

4.2.1 Method

Participants in this task need to consider the perspective of the listener and assess
whether the intended referent is uniquely identi able within the domain of mutually
known referents. The task setup involves Kermit the frog, who cannot see objects on

the other side of a wall, while the participants can, so Kermit needs some help from
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Figure 4.1: Experimental setup for Study 6

participants to tell him what's behind some walls (Figure 4.1; see Appendix E for
the details of the complete setup and procedure). Sometimes, two identical objects
are behind the wall, which should prompt participants to use an inde nite to refer to
one of the objects. Sometimes, two distinct objects are behind the wall, which should
lead participants to use a de nite to refer to one of the objects.

Before the task starts, the experimenter and the participant sit in front of a
laptop. The experimenter explains that Kermit the frog needs some help from the
participant and will be very happy if the participant can help him. This serves to
motivate the participant to be a cooperative interlocutor. Throughout the task, the
experimenter uses a presentation remote clicker to control the slides on the screen,
thereby reinforcing the impression that the conversation is spontaneous and natural.

To ensure that participants understand the procedure and are comfortable with
the setup, we begin with three practice trials before the main task, each involving

just one object behind the wall. In the rst two trials, Kermit only asks Question
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1, What do you see After the participant responds, Kermit says, Okay, thanks.
The third trial di ers from the previous two in that after the participant answers
Question 1, EImo appears, takes away the object, and laughs. Kermit then asks,
Wait. Did you hear something? It sounded like someone's behind the wall. Who
was it This question ensures participants understand the situation. Finally, Kermit
asks Question 2,What happened so that the participant knows what question to
expect during the test trials. Once the practice trials are over, the experimenter
explains that he has some work to do and will not join the conversation, and then
he turns sideways to prevent the participant from being distracted. This is to ensure
that during production, the participant will solely engage with Kermit and consider
Kermit's perspective.

The test trials include two trial types, where participants see two objects, either
unique (e.g., a bottle and a mug) or non-unique (e.g., two identical bags). Kermit
rst asks, What do you seqQuestion 1). We expect this to elicit inde nite responses
(e.g., a bottle and a mugor two bag$ regardless of the trial type (i.e., unique vs.
non-unique trial), since the referents are unfamiliar to the listener (Kermit) and not
within the shared visual common ground between Kermit and the participant. Next,
Elmo appears on the other side of the wall and takes away one of the objects, while
laughing. Kermit then asks,What happened(Question 2). Here, we expect partici-
pants to respond with de nites for unique referents (e.gEImo took the mugif there's
only one mug) but inde nites for non-unique referents (e.g.EImo took a bag/one of
the bagsif there are two bags). However, if participants are egocentric (Maratsos,
1976) or mistakenly assume shared knowledge (Schae er and Matthewson, 2005), they
would ignore that the listener cannot see which object has been taken away for the
non-unique referents (e.g., two identical bags). Consequently, they are expected to

incorrectly use a de nite description (e.g.the bag for a particular referent that they
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themselves know, which would replicate the pattern of misusinipe-expressions for
non-unique referents observed in the literature (Schafer and de Villiers, 2000; Marat-
sos, 1976). Two orders of test trials are created, with the unique and the non-unique
test trials pseudo-randomized.

Our design reduces task demands in the following aspects. First of all, our task
involves turn-taking in elicitation, which mimicks natural conversations and helps
maintain the natural ow of speech. Additionally, as Kermit cannot see what's be-
hind the wall and there are no referents in the visual common ground, it's clear to
participants that the task requires visual pespective-taking, which has been proven
to work even with infants (Brezack et al., 2021; Choi et al.,, 2018; Luo and Bail-
largeon, 2007). Moreover, we create a clear domain of reference (the area behind the
wall) and provide visual support for the referents, so the memory load is minimized.
Furthermore, we control for the saliency of the intended referent. When Question
2 (What happened is asked, EImo has already taken the intended referent away, so
it's not visually salient, and discourse-wiseWhat happenedalso serves as a neutral
prompt from an ignorant interlocutor (Kermit), targeting the broader context (i.e.,
what occurred behind the wall) rather than the speci ¢ identity of the stolen object.

We employ a 2 (Trial type: unique vs. non-unique)O 2 (Question: 1 vs. 2)O
2 (Age: adult vs. children) within-subjects design. If children's knowledge dle is
adult-like, we expect their use of de nites to vary based on Trial type and Question,
without any interaction e ect with Age. Responses coded as de nites include pronoun
it, the N (e.g.,the box, the Adj N (e.g., the left boX¥, and the N PP (e.g.,the box on
the left), and responses coded as inde nites inclu@ggan N (e.g.,a box), one N (e.g.,
one boy, and one of the Ns(e.g., one of the boxes See Table E.4 in Appendix E
for the full list of twelve referential contexts.

The participants involved 34 children (15 males) between the ages of 3;4;15 and
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Figure 4.2: Rate of de nites for Question 1 (adults vs. children)

5;0;23 (mean: 4;4;17). They were recruited from preschools in the greater Washington,
DC, area and were included in the analyses only if they heard English during at least
80% of their waking hours. We analyzed data from trials where they responded to
both questions What do you seeand What happened. We recruited another 23

undergraduate students at University of Maryland, College Park as adult controls.

4.2.2 Results

Our results indicate that children (N = 34), just like adults (N = 23), respect
the presuppositions ofthe. For Question 1 What do you seg both adults and
children always used inde nites in their responses, when the intended referents were
unfamiliar to the listener (Figure 4.2). For Question 2 What happened, they mostly
used de nites (89.2%,SD = .262; adult control: 99.3%, SD = .035) to refer to a
unique referent and much less so (28.3%D = .368; adult control: 27.5%, SD =

.416) for a non-unique one (Figure 4.3).
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Figure 4.3: Rate of de nites for Question 2 (adults vs. children)

A 20202 mixed ANOVA con rms that children as a group behave as adults in
their rate of de nite responses. We nd signi cant main e ects of Trial Type (F (1,
55) = 59.8, p < .001) and Question F (1, 55) = 154.365,p < .001) but not Age.
The interaction is signi cant between Trial Type and Question £ (1, 55) = 59.8,p <
.001) but not with Age. To check whether there is an age di erence among children,
we test whether children's rates of de nite responses correlate with their age in days.
Our results suggest no such correlation for either unique referents (Figure 4.4)=
0.19,p = .27, or non-unique referentsy = -0.24, p = .168 (Figure 4.5).

Children's speci c responses to Question 1 and 2 conrm that their choice of
referring expressions depends on both the type of the question and the uniqueness
of the referent. For Question 1 \What do you seg asking children to introduce two
unfamiliar referents, they predominantly used singular forms for unique referents but
plural forms for non-unique ones (Figure 4.6). For Question 2\(hat happened asking
children to refer to one of the two referents, children usethe-de nites 82.2% of the

time (162 out of 197 utterances) for unique referents. However, this usage dropped
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Figure 4.4: Rate of de nites for unique referents by age in days (dashed line separates the
data points for 3-year-olds and 4-year-olds to indicate group distinction)

Figure 4.5: Rate of de nites for non-unique referents by age in days (dashed line separates
the data points for 3-year-olds and 4-year-olds to indicate group distinction)
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Figure 4.6: Percentage of NP forms for Question 1 by Group and Trial Type

to 13.8% (27 out of 195 utterances) for non-unique ones (Figure 4.7).

When we look closer at individual data, systematic misuse t¢iie N was limited
only to 3 children (out of 34) in the sample (Figure 4.8}. This suggests that most
children know that usingthe N is inappropriate to pick out non-unique items.

In sum, our results suggest that like adults, children respect the presuppositions
of the-expressions and usthe-de nites appropriately in an elicited production task
with better controlled setup and domain of reference than in previous studies. They
consistently use inde nites to introduce two unfamiliar referents to a conversation,
and when referring to one of the two referents, they udbe-de nites only when the

intended referent is uniquely identi able within the domain of reference.

LUnlike other children who produced much fewer errors, these three children showing systematic
overuse ofthe-expressions seemed to represent narrower domains of reference already in the initial
setup, as indicated by their responses to Question 1, in scenarios with two non-unique objects (e.g.,
two boxeg, in which they used either a singular NP (e.g.,a box) or conjoined NPs (e.g.,a box and a
box). This is consistent with the idea that failure in identifying the target domain maybe responsible
for children's overuse ofthe-expressions in prior studies.
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Figure 4.7: Percentage of NP forms for Question 2 by Group and Trial Type

Figure 4.8: Percentage of misuse athe N by individuals for non-unique referents
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4.3 General discussion

Our ndings across four studies o er converging evidence that children consistently
use the-de nites in an adult-like manner. Despite our best e orts, we found no
systematic misuse of singular de nites in children's production in either natural or
elicited settings, contrary to previous claims about overuse (Maratsos, 1976; Schae er
and Matthewson, 2005; Schafer and de Villiers, 2000; van Hout et al., 2010; Warden,
1976; Wexler, 2011). Crucially, in an elicited production task with a better controlled
setup and domain of reference, even 3- and 4-year-olds behave adult-like in producing
referring expressions, usinthe-de nites only when the intended referent was uniquely
identi able within the domain of reference.

Our ndings support the task-performance hypothesis and caution against over-
interpreting production errors observed in children as evidence of awed knowledge.
When comparing the rates of misusinghe-expressions in our study to those in the
literature, we found that our rates of misuse were the lowest both for unfamiliar
referents (Figure 4.9) and for non-unique referents (Figure 4.10).

Previous research has often attributed children's misuse of singular de nites across
studies to systematic immaturity, suggesting that children are egocentric (Karmilo -
Smith, 1979; Maratsos, 1976), linguistically immature (Matthewson et al., 2001;
Schafer and de Villiers, 2000; van Hout et al., 2010; Wexler, 2011), or pragmatically
incompetent to di erentiate between interlocutors' knowledge states or to integrate
shared knowledge into their use of referring expressions (Schae er and Matthewson,
2005). However, what has been largely overlooked is the in uence of task demands
(De Cat, 2015; Gagarina and Bohnacker, 2022), which might have caused children to
behave di erently than they would in more natural setups and even led to variable

performance in adult control groups.
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Figure 4.9: Percentage ofthe N errors for unfamiliar referents across studies

Figure 4.10: Percentage othe N errors for non-unique referents across studies
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Our ndings highlight the importance of natural setups and clear referential do-
mains in assessing children's competence with de nite descriptions. Tasks such as
story telling (Emslie and Stevenson, 1981; Warden, 1976) and story completion
(Maratsos, 1974) may in ate children's error rates for unfamiliar referents, as they are
less interactive and do not necessitate perspective-taking. In contrast, our task is de-
signed to encourage perspective-taking by establishing a clear and consistent speaker-
hearer dynamic, with visual perspective as an integral component. With these factors
controlled for, we nd that even 3-year-olds successfully consider the listener's per-
spective when selecting determiners. Similarly, tasks like question-after-story without
visual support (Schafer and de Villiers, 2000) or story completion with pictures (van
Hout et al., 2010) may have contributed to children's errors with non-unique refer-
ents. These errors could stem from a disrupted referential domain|children may have
di culties maintaining types and tokens of referents in discourse due to limitations
in verbal memory (van Rij, 2012) or correcting an attentional state skewed towards
irrelevant visual elements (Trueswell et al., 2011). To reduce these demands, our task
provides a clear and reliable referential domain (i.e., the area in front of a wall), ensur-
ing that children focus on relevant referents. Moreover, by restricting visual access to
just two objects (e.g., two identical boxes) within that domain, we minimize memory
demands and prevent distractions for children. With these concerns addressed, our
results suggest that like adults, 3- to 4-year-olds consider the unique identi ability of
the intended referent when producing de nite descriptions.

When considered more broadly, our ndings underscore an important lesson:
while children have the necessary pragmatic competence, their ability to demon-
strate it can be hindered by the demands of a given task. When key elements of
genuine communication|such as a clear addressee or a motivation to be a coopera-

tive speaker|are absent, children might be less inclined to ne-tune their referring
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expressions to the listener's needs, as doing so requires additional e ort. However,
Study 5 shows that their performance improves signi cantly in natural communica-
tive contexts. This pattern is not unique to de nite descriptions. In comprehension,
2-year-olds demonstrate adult-like understanding of pronouns when engaged in a con-
versational context (Moyer et al.,, 2015). In production, children could adjust the
informativeness of their event descriptions based on what their listener could see, but
only when both the child and the listener were actively engaged in a collaborative
game (Grigoroglou and Papafragou, 2019). Similarly, improving the pragmatics of a
task has been shown to bring out preschoolers' competence with complex structures
like relative clauses in both comprehension (Hamburger and Crain, 1982) and produc-
tion (Crain et al., 1990). Furthermore, this boost in performance with pragmatically
sensible contexts also extends beyond language to cognitive abilities such as Theory
of Mind (Buttelmann et al., 2009) and altruism (Warneken and Tomasello, 2006;
Warneken, 2016) during infancy. Together, these ndings highlight the critical role of
task design in assessing children's pragmatic competence, emphasizing the need for
interactive and socially meaningful contexts to reveal their full knowledge.

Our research also provides new insights into the development of the functional
vocabulary in children, particularly in relation to their cognitive abilities. Children's
understanding of determiners develops quickly, even though this requires some un-
derstanding of conversational dynamics. By 11 months, they have perceived the
forms of determiners (Shi et al., 2006) and are sensitive to their co-occurence with
nouns (Babineau and Christophe, 2022); a few months later, they use them to cat-
egorize novel nouns (Mintz, 2006); by 19 months, they have learned to use speaker
knowledge to restrict the domain of reference (Choi et al., 2018; for earlier evidence
with 15-month-old multilinguals, see Liberman et al., 2017). Our work adds another

piece to the puzzle, showing that by age two, children demonstrate adult-like us-
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age ofthe and a in natural production, and by age three, they show adult-like use
of referring expressions in elicited production. They are capable of considering the
knowledge state of their listeners and adapting their referential choices accordingly
across various contexts. Unlike previous studies that report frequent misuse of singu-
lar the-de nites by children, we observed a very low incidence of such misuse in our
production study. Even when examining individual data, these errors were con ned
to very few participants. This suggests that the pragmatic competence required to
navigate presuppositions triggered byhe-de nites, often subtle and backgrounded, is
present from an early age for most children, consistent with what was found in other
domains of language, such as belief verbs (Dudley, 2017) and belief reports (S. Lewis
et al., 2017). This also aligns with other research indicating children’'s early ability
to engage in perspective-taking, both in non-linguistic (Luo and Baillargeon, 2007)
and linguistic contexts (Saylor and Ganea, 2007).

Taken together, our work provides consistent evidence that children produce sin-
gular the-de nites in an adult-like manner, both in natural and elicited speech. To
do so successfully, they must assess the knowledge states of their listeners and select
an appropriate referential form for listeners to identify the intended referent within a
speci ¢ context. By creating a natural setup and a clear domain of reference, we nd
that even 3- to 4-year-old children demonstrate an adult-like understanding ofe-
de nites. This implies, contrary to prior overuse claims in the literature, that there
is little reason to believe that children have the wrong meanings fdhe-de nites or

lack the pragmatic capacity to use it properly.
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Chapter 5: How experience matters in learninthe-expressions

5.1 Background

Learning when and how to usehe-expressions is far from straightforward for
young language learners. The de nite determinethe signals that a referent is
uniquely identi able and mutually familiar to both speaker and listener|an abstract
meaning that is not directly observable in the input. For children to acquire this
meaning, they must identify signals, linguistic or non-linguistic, in their early envi-
ronment that reliably correlate with de niteness. This chapter explores the nature
of those cues in early input and considers what kinds of inferential processes children
need to engage in to arrive at an early understanding tfie. By examining the signals
available to toddlers, we aim to shed light on how children begin to master one of
the more subtle aspects of reference in language|how the meaning of the determiner
the helps narrow down and identify the speaker's intended referent within a given
context.

The de nite determiner the can be used broadly in two ways: anaphorically, re-
ferring back to a co-referential antecedent (X..the dog), or instead situationally,
identifying referents presumed to be otherwise \familiar" within the shared context
(Strawson, 1950). Anaphoric uses might provide surface signals in the distribution to
the-meaning, e.g., through repetition of nounsg ball..the ball) (Fisher and Tokura,

1995; Sneed, 2007). Learners need to represent discourse referents and infer the fa-
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miliarity presupposition by observing anaphoric uses dhe-expressions for discourse
referents already established through prior mention. But situational uses depend
wholly on understanding the discourse, context, and speaker intent. Learners must
track referential contexts or situations and infer the presupposition through observ-
ing hearer-old uses ofhe-expressions for familiar referents licensed by contextual or
world knowledge. Here, inferential processes based on these two di erent uses are

summarized in Table 5.1.

inferential process  cue referent

anaphoricity-driven the-expressions used anaphorically fordiscourse-old
repeated nouns in subsequent mentions

situation-driven hearer-old use ofhe-expressions in rst contextually given
mentions (when the speaker expects
the listener to identify the referent
given the situation)

Table 5.1: Inferring the presupposition ofthe-expressions through di erent uses

This chapter addresses whether the surface patterns of noun repetition found in
anaphoric uses are su cient for young children to learn the meaning dahe. To
do this, we evaluate two hypotheses: the anaphoricity-driven hypothesis and the
situation-driven hypothesis.

The anaphoricity-driven hypothesis suggests that learners can infére-meaning
from anaphoric uses by simply attending to easily noticeable distributional features
of discourse segments. As prior research (Sneed, 2007; Fisher and Tokura, 1995)
has shown, de nite descriptions are more likely than inde nite ones to occur when a
referent is mentioned for the second time. Conversely, inde nite descriptions tend to
decrease signi cantly in second mentions as opposed to rst mentions. If children pos-

sess an innate sensitivity to the categorial distinction between de nites and inde nites,
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this surface di erence in distribution may serve as a clear, easily observable signal
for learners to bootstrapthe-meaning through noun repetition|that the-expressions
are anaphoric and thus encode de niteness. In this view, children don't need to rea-
son about the speaker's intent and situational dynamics to understand the implicit
familiarity underlying reference; rather, they can learn thatthe typically picks out
referents already mentioned|something old in the discourse|just by noticing how
the often appears with nouns they have already heard.

The situation-driven hypothesis posits that toddlers must use situational under-
standing to link the-expressions to referents that are mutually familiar upon rst
mention. Under this hypothesis, inference about speakers' intention underlying refer-
ence serves as a crucial path for learners to identify the meaningtioé. They can use
situational cues|such as physical presence, shared visual attention, or goal-directed
behavior|to infer whether a referent is likely to be mutually known. Even at around
12 months, toddlers begin to exhibit an emerging capacity for pragmatic reasoning
in social interactions (Tomasello and Haberl, 2003; Saylor and Ganea, 2007). This
raises the possibility that learners at this age may be sensitive to situations in which
the-expressions are used. They might notice that speakers use de nite descriptions
for referents that are uniquely identi able or taken for granted in a given situation|
even when those referents are new to the discourse, i.e., previously unmentioned.
Crucially, in inferring what the means, learners need to contrast linguistic alterna-
tives, i.e., the-expressions vs.a-expressions, where the latter, inde nites, typically
introduce new or non-speci c referents. This contrastive reasoning allows them to
pragmatically enrich their interpretation of de nite descriptions, even in the absence
of prior linguistic mention. Thus, the situation-driven hypothesis frames the inferen-
tial process as being necessarily grounded in both social cognition and sensitivity to

linguistic alternatives.
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To evaluate these hypotheses about how early learning tife-meaning can be
achieved, we need to rst examine the early input infants actually receive. This
approach allows us to ask what kinds of information or cues are available and usable
across scenarios, and whether they are su cient for inferring target meanings.

For availability, distributional cues for distinguishing betweenthe and a may not
always be present across contexts. We need to consider whether learners might arrive
at consistent generalizations, given signals from rst vs. subsequent mentions across
varying real life scenarios. As prior studies focused on speci c interactive scenarios
such as picture description (Sneed, 2007) and staged event description (Fisher and
Tokura, 1995), it is yet unclear whether distributional cues signaled by anaphoricity
are su cient for learners to generate the target meaning across di erent scenarios of
caregiver-child interaction.

For usability, infants' intake|the subset of linguistic data they actually process
and retain (Lidz and Gagliardi, 2015; Omaki and Lidz, 2015)|may not be the same
as the input. As everyday conversations unfold rapidly and often incur competing
demands on attention, young learners may miss crucial elements of discourse, such as
the rst mention or introduction of a referent. What looks as a second-mention to a
corpus annotator may, from the child's perspective, be perceived as a rst-mention,
especially if their attention has shifted in the interim. This disconnect means that
traditional corpus analyses based only on rst- and second-mentions may overestimate
the portion of evidence usable by learners. Young learners are subject to their capacity
of working memory (Saylor and Ganea, 2007) and attentional span (Ru and Lawson,
1990) in reliably tracking discourse referents. To truly understand the viability of
anaphoricity-based inference ahe-meaning, we need independent evidence for young
learners' robust capacity for tracking as well as maintaining discourse referents.

Additionally, anaphoric uses ofthe-expressions in the input may compete with
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other uses that do not rely on prior mention in the discourse. For instance, even
in adult-directed speech, a substantial portion othe-phrases are used for referents

that are new (around 50%) to the discourse (Poesio and Vieira, 1997)|namely ones
that have not been previously introduced|as opposed to ones used for old referents
(around 30%). This suggests that anaphoricity, while potentially useful, may not be

the signature property learners attend to when forming hypotheses about the meaning
of the-expressions.

If learners focus simply on anaphoric or distributional cues, frequent use tbife-
expressions for rst-mention referents would be puzzling. Speci cally, the frequent
use ofthe for discourse-new referents cannot be easily reconcilable with the gener-
alization that the-expressions are more commonly used for discourse-old referents.
Such input would be unclear for learners, as it is compatible with another non-target
possible meaning|the-expressions are used for intended referents that are specic
to the speaker. This speaker-speci ¢ meaning is possible for de nite expressions in
Stat'imcets (Schae er and Matthewson, 2005) for instance, where the same article
(ti ... a)is used for a referent believed by both the speaker and the hearer (33) as

well as one believed by the speaker only (34).

(33) ka hal'h-a ti  sreqwema
ooc showooc det sun-det
"The sun appeared.’

(34) ka Hhlh-a ti nkauksent-a
ooc showooc det star-det
"A star appeared.’

Crucially, this kind of non-target speaker-speci c meaning may arise in early develop-

ment, when learners try to rationalizethe-expressions used for rst mention referents

looc = out of control
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but in the wrong direction, ignoring their requirement on the listener's knowledge.
If so, we would observe some learners infelicitously usitige-expressions for rst-
mention referents, unaware of the requirement on mutual familiarity.

As a result, we are left with several open questions. Are anaphoric useghd in
early input su cient for learners to infer the-meaning? What other uses ahe coexist
or even compete with anaphoric uses in early input? How do learners navigate this
variability? Do dierent learners end up acquiring di erent interpretations based
on mixed uses othe, or do they converge on a uni ed meaning fothe, despite the
variability in the conditioning environments of the-expressions?

This chapter draws on longitudinal video corpora of 12 caregiver-child pairs (Snow
et al.,, 1996). We focus on toddlers' input from caregivers at 14 months (Study 7)
and their own output at 20 months (Study 8). Our ndings reveal that anaphoric
cues to the meaning othe-expressions are not clear-cut, whereas situational cues are
consistently available in the input. Moreover, we show that by 20 months, toddlers'
spontaneous use ofhe re ects situational understanding. They do not assigrthe-
expressions an inappropriate speaker-speci c interpretation|that is, they are not
using the for entities known only to the speaker but not shared with the listener
(contra non-target speaker-speci c interpretations possible in other languages, see
Schae er and Matthewson, 2005; Rozendaal and Baker, 2008). Instead, they use
the-expressions in contextually appropriate ways, demonstrating sensitivity to both
discourse and broader contextual knowledge.

By considering the availability, usability and consistency of di erent cues tdhe-
meaning in early input, this chapter aims to o er a more nuanced account of how
learners may acquire the familiarity presupposition ofhe-expressions. We show that
even under variable conditions, young learners are equipped to extract meaningful

generalizations about the familiarity presupposition ofthe-expressions, as evinced
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by their earliest use ofthe around 20 months. This highlights the importance of
situational reasoning for learners to recognize the presuppositionstbé-expressions

despite the indeterminacy of distributional cues.

5.1.1 Sensitivity to discourse vs. contextual knowledge

A speaker's choice of nominal forms for a referent depends on its givenness in
the discourse and contextual knowledge between interlocutors. A de nite descrip-
tion (the ball) typically signals that a referent is mutually familiar, either through
discourse/anaphoricity, i.e., being previously mentioned, or through perceptual avail-
ability given the situation. In contrast, an inde nite description (a ball) can be used
for unfamiliar referents. This distinction highlights how speakers need to attend to
the identi ability of the intended referent in choosing referring expressions.

Several studies suggest that in production, children show earlier sensitivity to
discourse-given referents than to contextually given referents (Campbell et al., 2000;
Matthews et al., 2006; Rozendaal and Baker, 2008). In natural speech, Rozendaal and
Baker (2008) found that 2- to 3-year-olds frequently use de nite and demonstrative
determiners as opposed to inde nites for discourse-given referents, yet there is little
evidence that they use de nites for contextually given referents. Similarly, in elicited
speech, Matthews et al. (2006) observed that while 2-year-olds do not yet use lexical
nouns vs. pronouns di erentially based on the perceptual availability of the referent
in the experimental context, they do exhibit some sensitivity to prior discourse, but
not signi cantly so as 3- and 4-year-olds (for similar ndings, see Campbell et al.,
2000).

On the other hand, evidence from natural speech suggests that children are already

sensitive to contextual knowledge in using referential forms at the earliest stage.
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For instance, Salazar Orvig et al. (2010) found that French-speaking children with
an MLU (Mean Length of Utterance) between 1.3 and 1.9 used signi cantly more
pronouns for present referents (75%) than for absent referents (25%), indicating that
their use of de nite forms (pronouns in this case) correlates with the perceptual
availability of the referent in the context. Similarly, Serratrice (2005) found that
Italian-speaking children with an MLU of 1.5 are sensitive to disambiguation at the
earliest stage|they used more overt forms like nouns and pronouns for referents with
a potential competitor in the discourse or physical context, but they produced more
null forms when no competitor was present.

In sum, these ndings suggest that children's situational understanding might
have been eclipsed in prior experiments (Matthews et al., 2006; Campbell et al.,
2000). Notably, in these experiments, young children around 2 years of age inter-
acted with unfamiliar experimenters instead of their caregivers. Their ability for
context-sensitive production may indeed have been inhibited in these experiments,
given ndings showing that both conversational setting and partner have an impact
on how children use language (Ho, 2010).

The claim that children are more sensitive to discourse than other properties
of referring expressions becomes more questionable when we consider ner-grained
properties for the referent. Studies of English-learning children's spontaneous speech
indicate that even 2-year-olds adjust their referring expressions based on di erent di-
mensions of referent accessibility (M. E. Hughes and Allen, 2013, 2015). Importantly,
Hughes and Allen (2015) found that the e ects of a host of referent properties on
children's referential choices are cumulative from age 2, the earliest productive stage.
Their analysis of children-caregiver speech incorporated six such propertigser-
ceptual availability , animacy , prior mention , contextual disambigua-

tion , linguistic disambiguation , andjoint attention . Here, aside fronprior
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mention and linguistic disambiguation , all other properties are non-discourse-
related. The results show that both children and their caregivers increased their use

of more informative forms, i.e., lexical over null and pronominal forms, as referents
became increasingly less accessible across these dimensions. This suggests that very
young children track multiple properties of referents, not just discourse ones, when
choosing referring expressions.

There is further reason to believe that even before age 2, learners can use pragmatic
knowledge to infer the conditioning environment of di erent referring expressions. By
12 to 14 months, infants track the knowledge states of interlocutors and do not assume
shared knowledge, demonstrating an emerging ability to di erentiate between what
they know and what others know (Tomasello and Haberl, 2003). These ndings
suggest that sensitivity to both discourse and situation begins in infancy and may go
hand in hand in shaping children's early understanding of referential forms and their
conditioning environments.

Considering 1-year-olds' pragmatic capacity, examining referring expressions in
caregiver speech is essential for several reasons. First, it provides the rst model
for children's referential choices. Previous studies indicate that caregiver input in u-
ences children's output (C.-c. Huang, 2012; Y Id z and Uzundag, 2022), even at really
young ages (Guerriero et al., 2006; Mishina-Mori, 2007). Second, examining caregiver
speech allows us to determine whether the conditioning environments for referring ex-
pressions remain stable across development. This is important, because variability
in input could in uence how easily children generalize referential forms. Some stud-
ies suggest that developmental progress may be slower if form-function mappings
are less available or consistent in input (Rozendaal and Baker, 2008). While some
studies indicate consistency (C.-c. Huang, 2012), variability in input remains highly

possible. Indeed, caregivers may be sca olding (Bassano et al., 2011) and adjusting

116



their referential uses as children develop (Rozendaal and Baker, 2008: pp.1866), given
their changing assumptions about the child's memory and referent activation status
(Gundel et al., 1993). Third, caregiver speech o ers us insights into how informative
the input is without feedback. Some ndings suggest that the role of feedback is
crucial for children's correct use of referring expressions, in view of both naturalistic
(Gundel and Johnson, 2013; Orvig et al., 2010; Skarabela, 2007) and experimental
(Deutsch and Pechmann, 1982; Matthews et al., 2007; Matthews et al., 2012; Theak-
ston, 2012) observations. 1-year-olds do not yet productively use determiners, which
makes parental feedback less possible, so parental input at this stage might dier
from later input in its structure. Finally, caregiver speech may display properties
that di er from what we expect for normal adult-to-adult speech. It is important to
analyze early child-directed speech to understand what cues are available for learners
to infer the meaning of de nite descriptions.

Despite these insights, existing corpus studies do not extensively examine the use
of de nite descriptions in early caregiver input. Most studies focus on the use of lexical
nouns vs. pronouns in toddlers' input, with the only study on English determiners
(Rozendaal and Baker, 2008) grouping de nite and demonstrative forms together. For
studies that did focus on determiners (Sneed, 2007; Fisher and Tokura, 1995), they
mostly highlight prior mention as a source of anaphoric cues based on collapsed data,
but it is less clear whether anaphoric cues remain consistent across di erent scenarios.
Moreover, while most studies analyze child-directed input from age 2 onward|when a
full set of referring expressions emerges|less is known about caregiver input between
age 1 and age 2. Understanding input during this earlier period is crucial, as 19-
month-olds already show di erent expectations for interlocutor interactions based on
the speaker's use of de nite vs. inde nite descriptions (Choi et al., 2018).

Together, these ndings suggest that children's sensitivity to referential accessi-
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bility is multifaceted, shaped by both discourse and situational knowledge. While
experimental studies indicate early challenge in integrating situational cues, natu-
ral speech data suggest that children track multiple factors in producing referential
forms from early on. Investigating caregiver input during the second year of life will
be key to understanding how the meaning dhe-de nites is learnable, given learners'

sensitivities to di erent sources of conditioning cues.

5.1.2 Recognizing presuppositions

Presuppositions are assumptions that a speaker takes for granted as shared knowl-
edge between conversational partners, forming part of the background against which
utterances are interpreted (Stalnaker, 1974). These assumptions are not stated ex-
plicitly but are instead signaled by presupposition triggersassociated with specic
lexical items or structures (see Levinson, 1983 for an overview). For instance, in (35),

the change-of-state verlstop presupposes that Joe used to drive.
(35)  Joe has stopped driving.

Understanding such presuppositions requires not only sensitivity to the lexical prop-
erties of individual triggers but also the ability to interpret those triggers within a
broader conversational context.

Presupposition triggers are typically classi ed as hard vs. soft, depending on
whether their presuppositions can be easily canceled or suspended (Abusch, 2002).
Hard triggers, suchit-clefts (it was Joe who smokeédand focus-sensitive particles
(e.g.,to0), carry presuppositions that are hard to suspend. In contrast, soft triggers,
like change-of-state verbsgtop) and factive verbs know), allow for presuppositions to

be canceled (Abusch, 2002; Simons, 2013) or accommodated (D. Lewis, 1979; Heim,
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1982).

For language learners, particularly children, soft presupposition triggers present a
notable learning challenge. This di culty arises because the presuppositional mean-
ings of these triggers are not always clearly signaled by surface-level discourse cues.
For instance, Dudley (2017) analyzed how belief verdghow and think are used in
child-directed speech. These two verbs dier in an important dimensionknow is
veridical and factive, meaning it presupposes the truth of its complement, whitaink
is not. One way learners might infer the presupposition dinow is by noticing that
it tends to take declarative complements that express old or previously established
information. However, Dudley's ndings show that this pattern is not consistantly ob-
servable in the input. Speci cally,know is used more frequently when its complement
introduces new information (39%) than when it refers to old information (15%). As
a result, learners may not receive enough clear evidence thaiow is associated with
established facts. In this light, discourse cues alone may be insu cient for learners
to reliably acquire the presuppositional properties of soft triggers.

De nite descriptions featuring the determinerthe presents a complex case for
learners to recognize the presuppositions they project. Whitke is traditionally con-
sidered to be a hard trigger with respect to its existential presupposition|that the
referent exists (Abbott, 2006), it also behaves as a soft trigger in terms of its unique-
ness presupposition (Walker, 2012). Moreover, its familiarity presupposition can be
satis ed in di erent ways: either by referring back to entities previously mentioned
(discourse-old), or by appealing to those assumed to be familiar within the situation
(contextually given).

Di erentiating di erent uses of de nites is empirically necessary for a learner, as
they can lead to di erent forms in a language. In German, for instance, the de nite

determiner can take di erent forms when following a prepositiorzu “to', depending
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on whether the referent has a prior discourse antecedent or is merely situationally

familiar (Schwarz, 2013). Consider the two sentences below.

(36) Hansging zu dem Haus.
Hanswent to thesyong house
"Hans went to the house.'

(37) Hansging zum Haus.
Hans went to-the.ac house
"Hans went to the house.'

Speci cally, contraction between the prepositioreu and the de nite determiner dem
takes place only in cases like (37), when the de nite determiner expresses weak def-
initeness conditioned on situational familiarity. This dedicated form for encoding
situational familiarity in German suggests that recognizing di erent uses of de nites

is potentially crucial for learners to acquire whether their language adopts separate
forms for de niteness conditioned by discourse and situation.

This chapter investigates what cues are available in early input for toddlers to
recognize the familiarity presupposition othe. Speci cally, we ask whether easily
noticeable patterns of noun repetition found in anaphoric uses tife are su cient for
toddlers to learn the meaning othe. We also examine whether toddlers can infer the
presupposition ofthe through situational uses ofthe-expressions, namely for referents
that are mutually familiar upon rst mention.

By tracing learners' input early on and output shortly after, we aim to shed
light on broader questions about how they come to extrapolate the presuppositions
associated with de nite descriptions in the face of unclear input. This work ultimately
contributes to our understanding of how learners may develop the ability to navigate
between the surface and hidden/presupposed messages of utterances|a crucial step

in achieving mature communicative competence.
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5.2 Study 7

This study investigates whether the surface patterns of noun repetition found in
anaphoric uses are su cient for young children to learn the meaning ahe. The
anaphoricity-driven hypothesis proposes that learners can reliably inféhe-meaning
simply through tracking distributional patterns and noticing how the often appears
with nouns they have already heard g ball..the ball). In this view, a usage pref-
erence forthe over a for discourse-old referents can support learners in identifying
the familiarity presupposition. According to previous research (Sneed, 2007; Fisher
and Tokura, 1995),the is used more frequently for subsequent mentions (discourse-
old referents) thana is, suggesting that these anaphoric cues are available in some
conversational scenarios.

In contrast, the situation-driven hypothesis posits that learners must use situ-
ational understanding to inferthe-meaning. According to this hypothesis, learners
keep track of contexts/situations, and hearer-old uses ¢iie can serve as situational
cues for learners to identify the link between contextually given referents arttie-
expressions used for these rst-mention referents, thereby inferring the familiarity
presupposition ofthe-expressions. In this sense, these hearer-old usestrd]|in
which a referent is new to the discourse but presumably known to interlocutors based
on shared context|could serve as an early source of evidence for the familiarity pre-
supposition ofthe-expressions.

To evaluate these hypotheses, this study addresses two key questions, drawing on
the input directed at 14-month-olds. First, to assess the anaphoricity-driven hypoth-
esis, | examine howthe-expressions are used depending on the discourse status of
the referent|that is, whether the referent has been previously mentioned. | analyze

the reliability of such anaphoric cues across di erent corpora. Second, to examine
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Child Age Sex

01 1;01;14 male
02 1;01;19 female
03 1;02;01 male
04 1;01;26 female
06 1;02;11 female
07 1;02;05 male
10 1;02;04 female
13 1;02;01 male
16 1;02;03 female
19 1;02;15 male
23 1;02;09 male
25 1;02;13 male

Table 5.2: Basic information of children selected from the NewEngland corpus in Study 7

the situation-driven hypothesis, | investigate how ofterthe is used for rst-mention
but situationally familiar (hearer-old) referents. Together, this study aims to provide

insight into what types of cues are available and consistent early on in linguistic input.

5.2.1 Method

Study 7 is based on the New England corpus on CHILDES (Snow et al., 1996). It
is a videotaped corpus containing longitudinal data on 52 children, with each child-
parent dyad brought to the lab at three ages: at 14 months, 20 months, and between
the ages of 27 and 32 months. For Study 7, we focus on corpora of 12 children (7
male and 5 female) at 14 months (Age range: 1;01;14-1;02;15). Table 5.2 summarizes
information about these children in our corpus.

Basic metrics . For each corpus based on one child-parent dyad, utterances

containing referring expressions are annotated in terms of the line number (in the

122



browsable transcripts at the TalkBank Browser), the referring expression, the referent,
number (singular vs. plural), the determiner, and the sentence. The annotation of re-
ferring expressions excludes rst, second, third person subjects, names, noun phrases
referring to body parts, as is done in prior studies (M. E. Hughes and Allen, 2013,
2015). For determiners, we distinguish pronominal forms and non-pronominal forms.
For instance, a pronominal demonstrativehat is coded as \thatpron", whereas a
non-pronominal demonstrativethat as in that crayon is coded as \that". This will
allow us to focus on non-pronominal noun phrases (e.ghat crayon) for our anal-
yses, assuming that these phrases specify the property of the intended referent and
can be easily understood and tracked by toddlers, following the anaphoricity-driven
approach.

Discourse metrics . | use mention time as an ordinal metric to locate a particular
mention within the current discourse about the same referent. To be consistent with
prior research, | also label each mention alternatively as either a rst mention (i.e.,
mention = 1) or a subsequent mention (i.e., mentior> 1). For a particular referent,
rst mention marks its discourse property as new, whereas subsequent mention marks
it as old or given.

Additionally, | use referential chain as a metric for segmenting a given corpus into
separate discourse units or chains about a particular referent. Once a new referent,
e.g., a football, is introduced into the discourse, the rst referential chain about this
referent (chain =1, referent =football ) begins. This chain would end if the football
is not mentioned after 20 utterances since its last mention (see Guerriero et al., 2006
for the choice of 20 utterances as the discourse cuto?)However, a new referential

chain about this football (chain = 2, referent = football ) will begin, if the football

2While some other studies (M. E. Hughes and Allen, 2013, 2015) use 5 utterances as the cut-o,
it has been shown that the di erence between 5 vs. 20 utterances as the cut-o is minimal (cf.
Skarabela and Allen, 2002).
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is mentioned a while later, being more than 20 utterances away from its last mention
in the prior chain (chain = 1, referent = football ). All referential chains about the
same referent are grouped or tracked by their value under the basic metric of referent.
Usage metrics . The usage type of a referring expression is also annotated if the
expression features a determiner that is either de nitéhe or inde nite a/an.
For the-de nites, we group the usages into four categories, based on prior research
on adult corpus (Poesio and Vieira, 1997; Prince, 1992; Hawkins, 1978): anaphoric,

inferable, hearer-old, and unfamiliar. The examples below illustrate these usages.

(38) Usages othe-de nites
(a) Anaphoric
MOT: It's a ball.
CHI: 0.
MOT: Can you throw me the ball?
(NewEngland/14/03)
(b) Inferable
MOT: You hafta put it [=clown] back in the box.
CHI: 0.
MOT: Close the lid.
(NewEngland/14/07)
(c) Hearer-old
MOT: Seethe cameré? (camera is visually present)
CHI: 0.
MOT: Taking pictures of the boy.
(NewEngland/14/13)
(d) Unfamiliar
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MOT: Close it [=box] up.

MOT: And we'll put it [=box] over here [= on table].
CHI: 0.

MOT: Now.

CHI: 0.

MOT: Let's see what's inthe next box

(NewEngland/14/25)

Anaphoric uses ofthe-de nites feature prior mention(s) of the referent within 20
utterances. Inferable uses athe-de nites, also known asbridging (Clark, 1977) or
associative anaphoriqHawkins, 1978), involve reference to entities whose existence
are inferable through relations such as part-whole relation (e.ga, car...the steering
whee) or producer relation (e.g.,a book..the author). Hearer-old uses refer to cases
where the referent is assumed to be familiar given the situation or world knowledge.
As for unfamiliar uses, they refer to cases where some modi ers require the use of
the, such asthe rst box, even upon mentioning a discourse-new referent.

For a-inde nites, we group the usages into four categories: hearer-new, predica-

tive, non-speci ¢, and generic. The examples below illustrate these usages.

(39) Usages of-inde nites
(a) Hearer-new
MOT: Wanna read it [=book]?
MOT: Meow. A kitten likes to play.
(NewEngland/14/10)
(b) Predicative

MOT: What's that?
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CHI: Kitty.
MOT: Kitty?

MOT: That's right.

MOT: That's a Kkitty.
(NewEngland/14/01)

(c) Non-specic

MOT: What's that [=crayon]?
CHI: 0.

MOT: Do you wanna draw on the paper?
CHI: 0.

MOT: Wanna make a picture?
(NewEngland/14/16)

(d) Generic

MOT: What's this?

CHI: 0.

MOT: Doggy.

CHI: yyy.

MOT: What does a doggysay?
(NewEngland/14/01)

Together, these usage metrics will allow us to examine for the rst time the similarities

and di erences in usingthe-de nites and a-inde nites across caregivers.

5.2.2 Results

To explore how singular de nite descriptions are used in early linguistic input, we

rst compare their frequency to that of plural de nites. In our 14-month corpora,
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singular de nites are far more frequent (1,574 instances) than plural de nites (142
instances). This substantial di erence suggests that learners are more likely to en-
counter singular de nites early on, potentially making it easier for them to attend
to and extract the uniqueness presupposition typically associated with de nite deter-
miners. While plural de nites are also important for acquiring the full semantics of
the, their relatively lower occurrence at this stage may contribute later to children's
understanding of de nites. Nonetheless, a solid initial grasp of singular de nites may
lay the groundwork for understanding plural de nites, which involve the presupposi-
tion of a uniquely identi able plurality within the relevant domain.

We then evaluate the viability of the anaphoricity-driven hypothesis as a pathway
for learners to infer the familiarity presupposition of singularthe-expressions. We
analyzed three key patterns: (1) the proportion othe used in rst vs. subsequent
mentions of referents, (2) the relative use dhe vs. a for referents that are new vs.
old to the discourse, and (3) the distribution ofthe and a across referential chains.
These analyses help us assess whether early input supports the inference of familiarity
based on the anaphoric use dhe.

We rst look at rst mentions and subsequent mentions. The choice of rst men-
tion and subsequent mention is in line with the metrics used in prior research (Frau-
rud, 1990). We nd that surface anaphoric cues are weakened by rst-mention/situational
uses ofthe, as shown in Figure 5.1. Caregivers udbe at equal rates for rst/new
(51.6%) and subsequent/old (48.4%) mentions of referentg22) = .76, p = .46. This
suggests that the discourse status of referents labeled the-de nites alone does not
reveal caregivers' preference for usirtge for old referents.

Next, we look at the relative proportion ofthe vs. a when the discourse status
of the referent is new vs. old. We plot the collapsed result in Figure 5.2. Overall,

we see that anaphoric cues|a preference fothe with old over new referents|only
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Figure 5.1: Proportion of use in rst vs. subsequent mentions for “the'

emerge whera and the are contrasted. A paired-samples t-test revealed a signi cant
di erence between the relative percentages tifie used for new and old referents,(11)
= 4.6, p = .0008. This indicates that learners need to considea-inde nites as an
alternative to identify the discourse-wise distinction.

However, this discourse contrast is not always clear-cut across scenarios. When
we look into di erent child-parent dyads, we do observe that such anaphoric cues

may not be consistently present. As shown in Figure 5.3, in 3 (A1, A7, A16) out
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Figure 5.2: Proportion of ‘the' vs. "a' by Discourse Status of the referent

of 12 corpora, the proportion ofthe is not clearly higher when the referent is old as
opposed to new.

It is possible that this degraded signal may be due to caregivers' widespread use
of a-inde nites in labeling (e.g., It's a bunny) in subsequent mentions, as shown in
Figure 5.4. This is posssible, given that caregivers may repeat inde nites (e.d,
ball! It's a ball' Yeah, it's a ball!) to reinforce their children's memory of the word

label itself. Filtering out these labeling cases, however, does not sharpen the signal,
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Figure 5.3: Proportion of “the' vs. "a' by Discourse Status of the referent across child-parent
dyads

as seen in Figure 5.5. These results suggest that anaphoric cues in caregiver speech
may be less clear-cut occasionally.

In addition to these collapsed cues, our results also reveal a clean pattern of
incremental use othe-de nites across referential chains. When data from all corpora
are combined, we observe that the proportion othe-usages increases from chainl
to chain2, whereas that ofa-usages decreases, as illustrated in Figure 5.6. This

shift suggests that as discourse progresses, speakers tend to mark referents thigh
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Figure 5.4: Proportion of “the' vs. "a' by Discourse Status of the referent across child-parent
dyads

assuming shared knowledge. Crucially, this same incremental usetled holds across
dyads, as illustrated in Figure 5.7.

However, our ndings also point to another glaring problem for young learn-
ers|the overwhelmingly common use of the-de nites for discourse-new referents.
That is, in 11 (91.7%) of the 12 caregiver-child dyads, caregivers udee-de nites
as an equally or even more common alternative fa@-inde nites when referring to

entities new to the discourse, as illustrated previously in Figure 5.5. Likewise, as

131



Figure 5.5: Proportion of “the' vs. "a' by Discourse Status of the referent ( Itering predica-
tive uses) across child-parent dyads
shown in Figure 5.1,the-de nites are used equally frequently in rst vs. subsequent
mentions, a pattern that has also been observed in prior research (Sneed, 2007).
These ndings suggest that anaphoricity-driven learners could not simply ignore the
frequent use ofthe-de nites for referents new to the discourse.

We next examine the viability of inferring the familiarity presupposition ofthe-
expressions through situational cues. To examine the availability of situational cues,

we look at the proportion of hearer-old usages die. These cases are annotated as
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Figure 5.6: Proportion of "the' vs. "a' in chainl vs. chain2

hearer-old, given that the intended referents are uniquely identi able in the situations
present in the videotaped corpora. If learners at this age are aware of the situational
familiarity or identi ability of the referents, they may use these situational cues to
infer the target meaning|via establishing a link between the determinerthe and the
uniquely identi able referent it picks out given the situation.

Hearer-old uses otfhe-de nites feature prominently when we examine the usage
pro le of the-de nites, accounting for 32.8% ofthe-usages on average, as shown in
Figure 5.8.

Hearer-old uses othe are also widely available in the input across individual
corpora. This implies that situational cues fromthe-expressions used for situation-

ally given referents are consistent across corpora. Notably, some caregivers (i.e., A6
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Figure 5.7: Proportion of "the' in chainl vs. chain2

and A16) even usehe more frequently for hearer-old than anaphorically identi ed
referents, as shown in Figure 5.9.

These ndings con rm that the-usages for discourse-new, hearer-old referents are
common in the input to 14-month-olds. In naturalistic speech, caregivers do not shy
away from usingthe-de nites for situationally granted but previously unmentioned
referents. This means that while the familiarity of intended referents can be sca olded
through discourse, this is not always the case in early input. When faced with common
hearer-old uses ofhe, learners will need to identify the intended referents given their

situational knowledge.
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Figure 5.8: Average proportion of "the' usages in chainl

5.2.3 Discussion

In Study 7, we examined caregivers' input to 14-month-olds and assessed the
availability of anaphoric and situational cues for learners' inference of the familiarity
presupposition ofthe-expressions. Anaphoric cues require learners to go beyond nu-
merical frequency of determiners themselves and compare the relative proportion of
the vs. a, and can sometimes be absent in the input. In contrast, situational cues are
widely available to learners, as long as they consider shared knowledge informed by
the situation in inferring the familiarity presupposition of the-expressions. Therefore,

in terms of the availability of cues, the situation-driven inference ahe-meaning has a
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Figure 5.9: Proportion of "the' usages in chainl across dyads

slight advantage over the anaphoricity-driven approach, as situational cues are more
consistently available in the input.

While anaphoricity-driven inference can in principle support learners to identify
the familiarity presupposition of the-expressions, they can be challenging in practice,
considering their usability.

On the one hand, in tracking anaphoric cues within a referential chain, learners
would need su cient attention span to relate a sequence of referring expressions to
the same intended referent. This can be challenging, given that learners around one
year of age tend to have a short sustained attention even with a single object in sight
during free play, with a mean duration per episode of around 6.21 seconds (cf. Ru

and Lawson, 1990). This short sustained attention can take a further hit and drop
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to a mean duration per episode of around 3.33 seconds given other objects in the
context. In view of limitations to learners' attention span, it is less clear whether
their short attention span allows for capturing relevant anaphoric cues.

On the other hand, to track anaphoric cues from a cross-chain increase in the
proportion of the-usages, learners must actively maintain discourse referents in their
mental le (cf. Recanati, 2012; Heim, 1982) over time. This is likely, as communica-
tive acts between young learners and their caregivers may support them in maintain-
ing and updating the representations of entities within a broader discourse le, even
when these entities are displaced or lack clear spatial anchoring (Brody and Csibra,
2025; Csibra, 2010). However, there is counter evidence from comprehension studies
suggesting that learners may fail to capture anaphoric uses of determiners litkes
(Modyanova and Wexler, 2007) andhat (Ahn and Arunachalam, 2020), even up to
age three. In this light, it is less clear how much these distant anaphoric cues can
contribute to young learners' inference ofhe-meaning, given the lack of evidence for
how learners around this age maintain and access discourse referents in their mental
les.

Furthermore, for anaphoricity-driven learners, the common use tifie for referents
new to the discourse presents a puzzle. As Study 7 has showe-usages are equally
common for rst-mention and subsequent-mention referents, unlike pronout, which
is strongly anaphoric and used predominantly in subsequent mentions. In some sense,
this use ofthe for discourse-new referents can be hard to reconcile with caregivers'
increased preference for usingpe as opposed ta for discourse-old referents.

If learners infer the-meaning primarily through anaphoric uses, one possibility
is that these learners, puzzled byhe-usages for rst-mention referents, may mimic
the distribution of the-expressions in their input in early production and usehe-

expressions at a similar rate for rst-mention and subsequent-mention referents. This

137



predicts that learners will more likely misusehe-expressions for rst-mention refer-
ents.

Another possibility is that these learners may infer a non-target meaning, positing
that the-expressions are used for speaker-speci c referents (Schae er and Matthewson,
2005), not necessarily ones that are mutual familiar. This is highly possible, given
that it is compatible with the input that learners receive. That is, wheneverthe-
expressions are used, the intended referents, by virtue of being mutually familiar, are
also specic to the speaker. If learners endorse this non-target meaning, we would
expect to see them consistently usinthe-expressions for referents that are speci c to
themselves but not known to the listener.

Nevertheless,the-usages for discourse-new referents, the bane to anaphoricity-
driven learners, can be a blessing to situation-driven learners. If learners' inference
of the-meaning is situation-driven, capitalizing on situational cues, these usages can
be easily explained by situational familiarity. For situation-driven learners, we would
expect the two non-target usages outlined above for anaphoricity-driven learners to
not show in their earliest production. First, learners' use othe-expressions for rst-
mention and subsequent-mention referents should not necessarily follow the patterns
of their caregivers. That is, we expect them to uséhe-expressions appropriately,
either when the referent is discourse-old or hearer-old, rather than simply mimicking
the proportion by their caregivers. Second, these situation-driven learners should
use a-expressions, instead othe-expressions, for referents that are specic only to
themselves but not known to the listener. To examine whether this is the case in

early production, we turn to Study 8.
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5.3 Study 8

Study 8 aims to assess two follow-up questions. First, | examine whether caregivers
shift to using more discourse-new, hearer-old uses tbe-de nites. An adaptation
hypothesis (Bassano et al., 2011) proposes that caregivers adapt their referential
choices to match their perception of the child's developing cognitive and pragmatic
abilities. In this view, an increase in caregivers' hearer-old usestae would follow
naturally if caregivers assume that their children possess more developed situational
and world knowledge to understand de nite reference upon rst mentions.

Second, | investigate whether children's earliest production shows two types of
misuse errors that more likely follow from anaphoricity-driven inference. One is that
they might be puzzled bythe-usages for rst-mention referents and simply mimic
the proportion of rst- and subsequent-mention referents in caregivers' speech. As
caregivers tend to usahe for discourse-new referents above chance in input to 14-
month-olds, we should expect 20-month-olds to show the same pattern. Another is
that they might posit that the-expressions are licensed as long as the referents are
known to the speaker, not necessarily the listener. Consequently, we would expect
them to usethe-expressions whenever the intended referent is known to themselves
but not to the listener. However, these types of misuses should not occur in learners'

early production at 20 months, if their inference is situation-driven.

5.3.1 Methods

Study 8 is based on the same New England corpus on CHILDES (Snow et al.,
1996). For Study 8, we focus on corpora of the same 12 children (7 male and 5 female)
at 20 months (Age range: 1;06;26-1;08;15). Table 5.3 summarizes information about

these children in our corpus.
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Child Age Sex

01 1;06;26 male
02 1;07;23 female
03 1;08;01 male
04 1;07;16 female
06 1;08;03 female
07 1;07;27 male
10 1;07;19 female
13 1;07;15 male
16 1;07;21 female
19 1;07;19 male
23 1;08;15 male
25 1;07;14 male

Table 5.3: Basic information of children selected from the NewEngland corpus in Study 8

The same basic, discourse, and usage metrics are adopted for annotating the video

corpus with the same 12 20-month-olds.

5.3.2 Results

Our ndings reveal a developmental trend in how caregivers use de nite descrip-
tions: they tend to produce more hearer-old uses tiie-expressions when speaking
to 20-month-olds than when interacting with the same children at 14 months. This
pattern is illustrated in Figure 5.10.

A closer examination of individual caregiver-child dyads shows that this increase
in hearer-old uses ofhe is not limited a small subset of families|it holds for 9 out of
the 12 dyads analyzed, as shown in the shaded area in Figure 5.11, where proportion
of hearer-old uses at 20 months exceeds that at 14 months. This suggests a robust

and widespread shift in caregivers' referential behavior over time.
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